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Summary and recommendations 
This report provides the Environmental Protection Authority’s (EPA’s) advice 
and recommendations to the Minister for Environment on Bemax Resources 
Limited’s proposal to develop a mineral sand mining proposal that is located in 
the Shire of Capel on the Whicher Scarp, 10 kilometres (km) south of the town 
of Boyanup.  The two deposits (northern and southern) contain over 750,000 
tonnes of recoverable heavy mineral concentrate and will be mined using 
open cut, dry mining techniques involving heavy earthmoving equipment and 
processed through screening and separation plants.  This proposal will involve 
the clearing of 146 ha of native vegetation. 
 
Section 44 of the Environmental Protection Act 1986 (EP Act) requires the 
EPA to report to the Minister for Environment on the outcome of its 
assessment of a proposal.  The report must set out: 
• The key environmental factors identified in the course of the assessment; 

and 
• The EPA’s recommendations as to whether or not the proposal may be 

implemented, and, if the EPA recommends that implementation be 
allowed, the conditions and procedures to which implementation should 
be subject. 

The EPA may include in the report any other advice and recommendations as 
it sees fit. 
 
The EPA is also required to have regard for the principles set out in section 
4A of the Environmental Protection Act 1986. 

Key environmental factors and principles 
The EPA decided that the following key environmental factors relevant to the 
proposal required detailed evaluation in the report: 
(a) Flora and vegetation; 
(b) Conservation significant fauna; 
(c) Rehabilitation; and 
(d) Noise. 
 
There were a number of other factors which were relevant to the proposal, but 
the EPA is of the view that the information set out in Appendix 3 provides 
sufficient evaluation. 
 
The following principles were considered by the EPA in relation to the 
proposal: 
(a) Principle 1: The precautionary principle; 
(b) Principle 2: The principle of intergenerational equity; and 
(c) Principle 3: The principle of conservation and biological diversity and 

ecological equity. 
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Conclusion 
The EPA has considered the proposal by Bemax Resources Limited to 
develop a mineral sand mining proposal that is located in the Shire of Capel 
on the Whicher Scarp, 10 kilometres (km) south of the town of Boyanup.  The 
two deposits (northern and southern) contain over 750,000 tonnes of 
recoverable heavy mineral concentrate and will be mined using open cut, dry 
mining techniques involving heavy earthmoving equipment and processed 
through screening and separation plants.  This proposal will involve the 
clearing of 146 ha of native vegetation. 
 
The natural values of the Whicher Scarp in relation to landforms, vegetation 
and flora are diverse and varied.  These include a distinct and naturally 
restricted landform, an ecological linkage, six unique vegetation complexes, of 
which two are highly restricted and three have in effect less than 30% of their 
area remaining, a diverse suite of woodland floristic assemblages, diverse and 
rich flora, restricted and rare wetland communities, centre of speciation, highly 
endemic flora, more than 60 rare species, 60 species at the end of their 
range, more than 100 species with disjunct populations, a diversity of unusual 
and possibly relictual habitats, a high degree of intactness of native vegetation 
and a biodiversity hotspot (Keighery et al. 2008b). 
 
The Whicher Scarp has varied soil/landscape composition and therefore has 
varied vegetation.  As the soil/landscape units are restricted in distribution this 
will result in at least some of the vegetation being restricted in distribution 
(Trudgen 2010).  Large areas of native vegetation on the Whicher Scarp are 
in excellent condition and less than 8% of the flora of the Whicher Scarp are 
weeds (Keighery et al. 2008b). 
 
A large part of the Whicher Scarp is already cleared with only 46% remaining 
vegetated (Keighery et al. 2008b). 
 
The EPA’s Environmental Protection Bulletin No 6 - Natural Values of the 
Whicher Scarp states that ‘where the EPA considers a proposal is likely to 
pose a significant risk to the outstanding natural values of the Whicher Scarp, 
it will be formally assessed and may be found to be environmentally 
unacceptable’.   
 
It is considered that the proposal will result in the clearing of 146 ha of 
regionally significant native vegetation as the proposal area meets five of the 
six criteria outlined in the EPA’s Guidance Statement No. 10 Level of 
assessment for proposals affecting natural areas within the System 6 Region 
and Swan Coastal Plain portion of the System 1 Region.  These are 
Representation of Ecological Communities, Diversity, Rarity, Maintaining 
Ecological Process and Natural Systems and Scientific or Evolutionary 
Importance.  Guidance Statement No 10, states that the ‘objective of these 
criteria is to identify areas of regional significance and to provide for their 
protection’. 
 
The Department of Environment and Conservation (DEC) Whicher Scarp 
Expert Panel has recognised that the Whicher Scarp is a unique forest 
ecosystem in terms of floristic composition and its position in the landscape.  
Approximately 9,800 ha of native vegetation remains of approximately 23,700 
ha of its original pre-1750 distribution.  Of the 9,783 ha of native vegetation 
remaining, 3,828 is on private property.  Only 3% of the pre-european extent 
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of native vegetation on the Whicher Scarp is in formal reserves and 8% in 
both informal and formal reserves.  This is well below the Nationally Agreed 
Criteria for the Establishment of a Comprehensive, Adequate and 
Representative (CAR) Reserve System for Forests in Australia of 15% of the 
pre-1750 distribution of each forest ecosystem (DEC 2009a), therefore it 
should be considered as a “poorly reserved forest ecosystem”.  The Whicher 
Scarp also meets the criteria for consideration of ‘Vulnerable” status given that 
almost the entire forest ecosystem is subject to continuing and significant 
threatening processes from current or pending mineral tenements.  The Joint 
ANZECC/MCFFA National Forest Policy Statement Implementation Sub-
committee, which is used as the policy basis for the Forest Management Plan 
states where ‘forest ecosystems are recognised as vulnerable, then at least 
60% of their remaining extent should be reserved’.  Therefore this forest 
ecosystem is currently in need of protection. 
 
The proponent’s Environmental Review and Management Programme 
(ERMP) (Strategen 2009c) document states that for an area as highly diverse 
as the Whicher Scarp vegetation mapping at the Complex level is too broad to 
assess the conservation significance of the vegetation and flora as it does not 
highlight any minority units or variation within each of the Complexes.  
Keighery et al. (2008) is considered a more contemporary survey that was 
undertaken to provide a more detailed knowledge of the conservation status 
of species and communities that occur on the Whicher Scarp.  Therefore, the 
EPA considers that to determine the significance of the area, a lower order 
level analysis (Floristic Community Types (FCT) and Site Vegetation Types 
(SVT)) would be required. 
 
The deep orange sands of the southern pit support a significant occurrence of 
the Priority Ecological Community (PEC) FCT C2 (in which the dominant 
community is SVT 14).  The northern mine pit supports the deep white sands 
PEC FCT A1.  Both these FCTs are recognised as the most species diverse 
of the Whicher Scarp, particularly FCT A1 as they support diversity 
comparable to that of the mega-diverse heathlands of the Eneabba and 
Stirling Range areas (Keighery et al. 2008b). 
 
The plant community assemblage SVT 14, as found in the southern mine 
void, is only found in FCT C2 and as it is only known to occur in the Argyle 
forest block it is considered highly restricted.  SVT 14 supports the highest 
number of significant taxa of all the plant communities within the mine 
proposal area, supports the northernmost population of the Declared Rare 
Flora (DRF) species Daviesia elongata subsp. elongata and is considered 
predominantly dieback free.  The SVT 14 community that will be removed 
through implementation of the Bemax proposal is the second largest known 
occurrence. 
 
The proponent indicates that it has subsequently located 22 other examples of 
FCT C2, that supports SVT 14, to the north and south of the proposal and 
considers that the proposal will result in the loss of 18% (54 ha out of 294 ha).  
However, based on an assessment undertaken by the DEC, the EPA 
considers that only two of the 22 occurrences and half of another are similar.  
Therefore, the proposal would result in a 37% loss with only 102 ha 
remaining.  The EPA also notes that of the remaining 102 ha, 76.8 ha is within 
a mining tenement and the remainder is not considered viable in the long-term 
due to it being long and narrow and directly adjacent to cleared land. 
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The DEC has advised that the occurrence of FCT A1 within the proposed 
mine void in Argyle forest block is the northernmost documented occurrence 
of this FCT.  As with the FCT C2 occurrence in the southern mine void a 
significant portion of the vegetation within the northern mine void is free of 
dieback, and as such the occurrence of FCT A1 is predominantly dieback 
free.  The dieback status of the other documented occurrences of the A1 
community is unknown but any dieback free occurrences of the FCT are of 
significant conservation value (DEC 2009b).  
 
The condition of the FCT A1 within the area of the northern mine void is 
Excellent.  The community is large and contiguous with other intact FCTs of 
the Scarp to form a vegetated transect from the base of the scarp to the top 
and beyond into the Blackwood Plateau.  The occurrence of the community 
supports a large population of the Whicher Scarp significant species 
Ricinocarpos aff. Cyanescens (DEC 2009b). 
 
The presence of DRF, Priority Flora, and other significant flora in the areas to 
be mined is consistent with the values for which the Whicher Scarp is 
recognised.  The removal of 312 plants of DRF species Daviesia elongata 
subsp. elongata, results in approximately 92% loss of the plants identified 
within the proposal area.  This equates to approximately 3% of species 
overall, however the majority of these other populations are located on mining 
tenements.  The proposal will result in the removal of Priority and significant 
flora species for which the significance of potential impacts on these species 
has not been provided by the proponent. 
 
The area clearly supports a number of National and State conservation 
significant fauna that will be impacted by the proposal.  A number of these 
fauna species are reliant on the old elements found within a forest ecosystem, 
such as tree hollows, hollow logs, and other coarse woody debris.  It has been 
found (especially the studies by Gibbons and Lindenmayer (2002)) that a high 
number of these species, which rely on tree hollows, decline significantly 
when these elements are removed.  The EPA considers that the habitats 
within the proposal area contain such elements and that the proposed loss will 
significantly impact on these fauna species. 
 
The rich flora assemblage and habitats support a number of conservation 
significant fauna in the area for both breeding and foraging.  These include all 
three species of threatened Black-cockatoos in Western Australia, Western 
Ringtail Possum, Brushtailed Phascogale, and Chuditch.  The information 
presented in the ERMP understates the significance of the vertebrate fauna 
assemblage including potential impacts to threatened and priority fauna.  In 
particular, the predicted presence of the Western Ringtail Possum in the 
proposal area has been underestimated based on incorrect and erroneous 
inferences.  It was incorrectly assumed that the diet of this species consisted 
mainly of Peppermint (Agonis flexuosa) leaves and because Peppermint was 
absent from much of the proposal area the potential for Western Ringtail 
Possum to occur was predicted as low.  This conclusion ignored Wayne et al. 
(2006) who stated that Jarrah, which is abundant in the northern mining pit 
and much of the proposal area, is a particularly important food source.   
 
There is a significant risk of dieback spreading to areas that are currently 
dieback free as a result of mining activities which may significantly amplify the 
impacts of proposed mining on flora and fauna well beyond the footprint of the 
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proposal identified by the proponent.  It is considered that the proponent’s 
proposed management for dieback does not provide sufficient confidence that 
this threat can be managed. 
 
The EPA considers that following mining the area is unlikely to be able to be 
rehabilitated to similar values to those that currently exist.  The complexity and 
variety of soil landscape units has determined the species diversity and 
richness of the area proposed to be mined.  Mineral sands mining in 
particular, results in a substantially different soil profile post mining, generally 
resulting in a homogenous profile often with substantially different soil 
structure.  It is unlikely that the proponent could return the 70% species 
richness asserted.  Dieback is likely to be spread by mining, including 
affecting rehabilitated areas.  The proponent is unlikely to be able to 
successfully and satisfactorily rehabilitate the area after mining to achieve 
similar floristic composition to that found in the area prior to mining. 
 
Given the significantly high environmental values of the Whicher Scarp, it is 
considered that no offset package can adequately counterbalance the loss of 
conservation values of the Whicher Scarp. 
 
Noise has been a concern for the nearby Gwindinup mine operated by the 
proponent of this proposal and the proponent has predicted there will be 
increased noise impacts on residents in the vicinity of the proposed Bemax 
proposal.  The proponent’s noise modelling predicts that under worst case 
conditions, mining would not comply with the Environmental Protection 
(Noise) Regulations 1997 (Noise Regulations).  The Bemax proposal will 
significantly extend the duration of noise impacts on affected landowners.  As 
a result of predictions that the Noise Regulations will not be met and the 
concern about noise expressed by nearby residents, the EPA is not confident 
noise impacts can be adequately managed. 
 
In conclusion the proposal will result in unacceptable impacts to the 
outstanding natural values of the Whicher Scarp and amenity of nearby 
residents and therefore should not be implemented. 
 
The EPA considers the proposal to develop a mineral sand mine located in 
the Shire of Capel on the Whicher Scarp, 10 kilometres (km) south of the town 
of Boyanup as proposed is environmentally unacceptable as it cannot be 
managed to meet the EPA’s objectives in relation to Flora and vegetation, 
Conservation significant fauna and habitat, Rehabilitation and Noise.  

Recommendations 
The EPA submits the following recommendations to the Minister for 
Environment: 
1. That the Minister considers the report on the key environmental factors of 

Flora and vegetation, Conservation significant fauna and habitat, 
Rehabilitation, and Noise, as set out in Section 4; 

2. That the Minister notes that the EPA has concluded that the proposal 
cannot meet the EPA’s environmental objectives for Flora and vegetation, 
Conservation significant fauna and habitat, Rehabilitation, and Noise; 

3. That the Minister notes that the EPA has not included in this Report 
conditions and procedures to which the proposal should be subject, if 
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implemented, because the EPA has concluded that the proposal should 
not be implemented; 

4. If the Minister, after considering appeals, decides to allow the proposal to 
be implemented, the EPA recommends that the Minister consult the EPA 
on what conditions and procedures that implementation should be subject; 
and 

5. That the Minister notes the EPA’s other advice presented in Section 7 in 
relation to consideration of a development option and future development 
on the Whicher Scarp. 
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1. Introduction and background 
This report provides the advice and recommendations of the Environmental 
Protection Authority (EPA) to the Minister for Environment on the key 
environmental factors and principles for the proposal by Bemax Resources 
Limited to develop a mineral sand mining project located in the Shire of Capel 
on the Whicher Scarp.  
 
The Happy Valley Titanium Minerals Project (the Bemax proposal) originally 
formed part of the Gwindinup Titanium Minerals Project, referred to the EPA in 
1999.  On the specific advice of the then EPA Chairman, the Happy Valley 
component was withdrawn from the Gwindinup proposal because of complex 
and significant environmental issues.  The revised, smaller, Gwindinup 
proposal was subsequently approved in April 2006 subject to conditions.   
 
The Bemax proposal was referred to the EPA as a separate proposal on 22 
December 2005 and, in view of the complex environmental issues associated 
with the proposal, the level of assessment was set as Environmental Review 
Management Programme (ERMP) on 14 August 2006, following the Minister 
for Environment’s determination of appeals. 
 
The draft Environmental Scoping Document was made available for public 
comment between 4 to 18 December 2006 and the final scoping document 
was approved by the EPA on 16 March 2007. 
 
The first draft ERMP was submitted on 27 August 2008 with the final draft 
being received on 18 August 2009. The ERMP was released for public 
comment on 3 September 2009 for 12 weeks.  With agreement of the EPA, a 
supplementary report on the findings of the regional analysis was made 
available for public comment at the end of the ERMP comment period from 12 
to 26 November 2009. 
 
Due to potential impacts on listed threatened species (Long-leafed Daviesia, 
Baudin’s and Carnaby’s Black-Cockatoos, Chuditch and Western Ringtail 
Possum) this proposal is a controlled action under section 75 of the 
Environment Protection and Biodiversity Conservation Act 1999 (EPBC Act).  
The Bemax proposal is therefore being assessed under the Bilateral 
Agreement between the Commonwealth and Western Australia. 
 
Further details of the proposal are presented in Section 2 of this report.  
Section 3 provides context for the assessment of the Bemax proposal 
proposal and Section 4 discusses the key environmental factors, principles 
and the adequacy of the offsets package.  Section 7 provides Other Advice by 
the EPA and Section 8 presents the EPA’s Recommendations. 
 
Appendix 5 contains a summary of submissions and the proponent’s response 
to submissions and is included as a matter of information only and does not 
form part of the EPA’s report and recommendations.  Issues arising from this 
process, and which have been taken into account by the EPA, appear in the 
report itself. 
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2. The proposal 
The Bemax proposal is a mineral sand mining proposal located in the Shire of 
Capel on the Whicher Scarp, 10 kilometres (km) south of the town of Boyanup 
(Figure 1).  Clearing and excavation would take place in two areas referred to 
as northern and southern deposits (Figure 2).  It is partially located in State 
Forest (Argyle forest block) and partly on private land. 
 
The two deposits contain over 750,000 tonnes of recoverable heavy mineral 
concentrate and will be mined using open cut, dry mining techniques involving 
heavy earthmoving equipment and processed through screening and 
separation plants.  Mining of the two deposits will be sequential. 
 
The Bemax proposal represents a typical dry-mining mineral sands operation, 
where relatively shallow strands (8 to 24 metres below ground surface) of 
mineralised ore are excavated by heavy machinery, such as front-end loaders 
and scrapers, for processing on-site.  Access to the ore follows a strip mining 
approach, where the mine pit progresses along the strand(s), backfilling with 
mine tails and overburden as it proceeds.  Following backfilling, a soil profile is 
recreated and revegetation of the disturbed areas commences (Strategen 
2009b). 
 
The main characteristics of the proposal are summarised in Table 1 below.  A 
detailed description of the proposal is provided in Section 2 of the ERMP 
(Strategen 2009c). 
 
Table 1:  Summary of key proposal characteristics 

Characteristics Proposal 
Location M70/479, M70/899, M70/900, M70/901 
Life of Mine 7 years 
Mining Method Dry mine with heavy earthmoving machinery 
Depth of pits 8 metres (m) to 24 m below ground surface 
Tailings disposal In pit and dams 
Throughput Up to 2 million tonnes per annum (mtpa)  
Maximum water use 
(annually) 

Up to 1.5 gigalitres/annum, sourced from 
existing Yarragadee bore 

Maximum fuel storage Up to 100 Kilolitres 
Operating Hours 24 hr 7days/week 
Native Vegetation Disturbance  
Mine Up to 80.9 hectares (ha) 
Infrastructure Up to 4.4 ha 
Overburden stockpile Up to 2.7 ha 
Topsoil stockpile Up to 6.8 ha 
Fines Dams Up to 34.4 ha 
Roads/Access Corridors Up to 16.8 ha 
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Figure 1: Proposal Location
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Figure 2: Layout of proposed minesite
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Since release of the ERMP, a number of modifications to the proposal have 
been made by the proponent.  These include: 
• Reduction in clearing of native vegetation for infrastructure purposes from 

155 ha to 146ha; 
• Increase in the amount of direct topsoil return during the rehabilitation 

process from 40% to 100% in State Forest areas at Happy Valley North; 
and 

• A number of changes to the offsets package.  
 

The potential impacts of the proposal initially predicted by the proponent in the 
ERMP document (Strategen 2009c) and their proposed management are 
summarised in Table 12-1 (Section 12. Overview and Conclusion) of the 
proponent’s document. 

3. Assessment Context 
The Whicher Scarp covers about 21,000 ha and forms a sickle shaped 
landform unit that extends from near Burekup in the north where it meets the 
Darling Scarp, to the south-west of Dunsborough where it meets the granites 
of the Leeuwin-Naturaliste ridge (Keighery et al. 2008b).   
 
Over the past 40 years there have been numerous studies of the Whicher 
Scarp that have together identified its environmental values, in particular its 
high flora values and distinctive vegetation.  Key reports and studies are 
outlined below in chronological order.  These studies have led to the 
recognition of the Whicher Scarp as a defined landform with unique and 
distinctive flora and vegetation. 
 
Studies undertaken in the 1960’s and 1970’s identified the special flora values 
of the Whicher Scarp, including an unusual number of species, populations 
distant from typical location and at the end of typical ranges, which resulted in 
three recommendations in the Systems reports (DCE 1976, 1983a and b). 
 
Ongoing releases of the soils-landscape mapping from the Department of 
Agriculture distinguished and mapped the Whicher Scarp landform.  This 
study informed the Regional Forest Assessment (RFA). 
 
RFA (CALM 1998a, Mattiske and Havel 1998) identified the Whicher Scarp as 
a distinctive landform within which seven vegetation complexes were 
distinguished.  Previous vegetation complex mapping was confined to the 
north Whicher Scarp (Heddle et al. 1980) and mapped a single vegetation 
complex (Cartis vegetation complex).  
 
Swan Coastal Plain regional floristic study (Gibson et al. 1994) described 
three floristic community types (FCT) for the Whicher Scarp.  These are two 
upland types, (FCT 1a and 21b) and one wetland type, FCT 10b.   
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The Dardanup Forest Block study (Keighery et al. 1996c and 2008a) 
distinguished a restricted and rare form of FCT 1a and a high level of species 
diversity for the Whicher Scarp in this location.  
 
Post the RFA recommendations, the Forest Management Plan 2004-2015 
(Appendix 13, Conservation Commission of Western Australia 2004) made 
provision for recognising and protecting areas of ‘significant flora values’ 
which include ‘areas of high flora species richness, centres of endemic, 
relictual and disjunct flora, threatened ecological communities, and declared 
rare flora’.  As a consequence the System recommendation for a Whicher 
Scarp reserve (Whicher National Park) was implemented as part of the RFA. 
 
The Whicher Scarp report (Keighery et al. 2008b) established that the entire 
Whicher Scarp had ‘significant flora values’ - ‘areas of high flora species 
richness, centres of endemic flora, centres of relictual flora, centres of disjunct 
flora, threatened ecological communities (TECs), and DRF’ at an exceptional 
level.  Forest management actions deferred logging in these areas and led to 
the formation of a Whicher Scarp Expert Panel to look at protecting these 
values in the next Forest Management Plan. 
 
The Whicher Scarp Expert Panel (the Panel), formed to review the 
management status of the Whicher Scarp in relation to the Regional Forest 
Agreement and the Forest Management Plan, reviewed vegetation complex 
mapping of the Whicher Scarp and observed that it supports a unique set of 
vegetation complexes particularly Whicher, Yelverton and Cartis.  It noted that 
Keighery et al. (2008) presents existing and new information to further 
highlight the unique flora and vegetation of the Scarp using a more 
contemporary survey to provide a more detailed knowledge of the 
conservation status of species and communities that occur on the Whicher 
Scarp and supports the previous recognition of the unique vegetation within 
the Scarp landform identified in previous reports.   
 
In conclusion the Panel recognised that the Whicher Scarp is a unique forest 
ecosystem in terms of floristic composition and its position in the landscape.  
The Panel recommended that the Whicher Scarp needs to be identified as a 
regional forest ecosystem and be considered as a “poorly reserved forest 
ecosystem” informal reserve for the remainder of the current Forest 
Management Plan (FMP).  In the 2013 review of the FMP, the Whicher Scarp 
should be considered for addition as a “poorly reserved forest ecosystem”; 
and Vulnerable given that almost the entire forest ecosystem is subject to 
continuing and significant threatening processes from current or pending 
mineral tenements. 
 
The EPA’s Environmental Protection Bulletin No 6 - Natural Values of the 
Whicher Scarp (EPA 2009a) states that ‘where the EPA considers a proposal 
is likely to pose a significant risk to the outstanding natural values of the 
Whicher Scarp, it will be formally assessed and may be found to be 
environmentally unacceptable’. 
 
Botanists of the Office of the EPA (OEPA) undertook an assessment of the 
proposal area to determine whether the area could be considered regionally 



7 

significant in accordance with EPA Guidance Statement No. 10 Level of 
assessment for proposals affecting natural areas within the System 6 Region 
and Swan Coastal Plain portion of the System 1 Region (EPA 2006).  The 
results of the assessment show that this area met five of the six criteria.  
These are Representation of Ecological Communities, Diversity, Rarity, 
Maintaining Ecological Process and Natural Systems and Scientific or 
Evolutionary Importance.  Guidance Statement No 10, states that the 
‘objective of these criteria is to identify areas of regional significance and to 
provide for their protection’. 
 
The EPA’s Environmental Protection Bulletin No. 8 (EPA 2009b) states that 
the EPA supports the South West Regional Ecological Linkages (SWREL) 
and their methodology as a significant advance in ecological linkage policy 
and as a defined network of regional scale ecological linkages across the 
region.  The EPA expects that future planning and development proposals 
should consider and support the retention and enhancement of the regional 
ecological linkages and linkage function as one of the key considerations in 
environmental planning.  The DEC has identified that the Bemax proposal will 
impact on a core ecological linkage.  The SWREL analysis of the site has 
shown some impacts on connectivity to nearby patches through the loss of 
this vegetation.  The DEC consider that the clearing of this vegetation will 
sever ecological linkages and thereby reduce the effectiveness of the regional 
system of reserves (DEC 2009).  
 
The Western Australian Planning Commission’s Strategic Minerals and Basic 
Raw Materials Resource Policy is a planning policy that was initiated to 
prevent planning decisions, principally related to housing development and 
the use of land for other related purposes, from inadvertently sterilising 
mineral resources without having regard for the mineral development 
potential.  It should be noted that identification of an area of mineral resources 
within this policy boundary does not mean there is a presumption that it can 
be developed. 

4. Key environmental factors and principles 
Section 44 of the Environmental Protection Act 1986 requires the EPA to 
report to the Minister for Environment on the key environmental factors 
relevant to the proposal and the conditions and procedures, if any, to which 
the proposal should be subject.  In addition, the EPA may make 
recommendations as it sees fit. 
 
The identification process for the key factors selected for detailed evaluation 
in this report is summarised in Appendix 3.  The reader is referred to Appendix 
3 for the evaluation of factors not discussed below.  A number of these 
factors, such as Surface and Groundwater; Dust; Aboriginal Heritage; 
Consultation; and Amenity Issues, are relevant to the proposal, but the EPA is 
of the view that the information set out in Appendix 3 provides sufficient 
evaluation. 
 
It is the EPA’s opinion that the following key environmental factors for the 
proposal require detailed evaluation in this report: 
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(a) Flora and vegetation; 
(b) Conservation significant fauna and habitat; 
(c) Rehabilitation; and 
(d) Noise. 
 
The above key factors were identified from the EPA’s consideration and 
review of all environmental factors generated from the ERMP document and 
the submissions received, in conjunction with the proposal characteristics. 
 
Details on the key environmental factors and their assessment are contained 
in Sections 4.1 - 4.4.  The description of each factor shows why it is relevant 
to the proposal and how it will be affected by the proposal.  The assessment 
of each factor is where the EPA decides whether or not a proposal meets the 
environmental objective set for that factor. 
 
The following principles were considered by the EPA in relation to the 
proposal: 
(a) Principle 1: The precautionary principle; 
(b) Principle 2: The principle of intergenerational equity; and 
(c) Principle 3: The principle of conservation and biological diversity and 

ecological equity. 

4.1 Flora and Vegetation 

Description 
The Proponent proposes to clear 146 ha of regionally significant vegetation on 
the Whicher Scarp. This proposal has the potential to impact significant flora 
and vegetation from clearing, spread of weeds, spread of disease 
(Phytophthora cinnamomi) and dust deposition. 
 
The proposal area is located on the slopes of the Whicher Scarp.  It falls on 
the edge of the Swan Coastal Plain 2 subregion of the Swan Coastal Plain 
Bioregion and the Southern Jarrah Forest subregion of the Jarrah Forest 
Bioregion.  It also falls within the recognised international biodiversity hotspot 
of Southwest Australia. 
 
Studies 
The proponent reviewed a number of botanical surveys of the Swan Coastal 
Plain, the Whicher Scarp and the northern Blackwood Plateau (Strategen, 
2009).  These surveys identified vegetation and flora values that are of 
significance or interest and provided contextual information on the local-scale 
studies of the proposal area. 
 
The studies include: 
• Gibson N, Keighery BJ, Keighery GJ, Burbidge AH and Lyons MN. 1994. 

A Floristic Survey of the Southern Swan Coastal Plain; 
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• Keighery BJ, Keighery GJ, Webb A, Longman VM and Griffin EA. 2008. A 
Floristic Survey of the Whicher Scarp; 

• Webb A, Keighery BJ, Keighery GJ and Longman V. 2006. A Preliminary 
Consideration of Whicher Scarp Floristic Patterns. Unpublished report to 
the Department of Environment and the Department of Conservation and 
Land Management. March 2006; and 

• Keighery GJ, Keighery BJ and Gibson N. 2008. Flora and Vegetation of 
Dardanup Forest Block. Western Australian Naturaliste Vol. 26, pp27-66. 

 
The proponent commissioned a number of botanical studies for the proposal 
area.  In 1998 and 1999 two reports were prepared by Environmental Survey 
and Management Pty Ltd on the landforms, soils, vegetation and flora of the 
majority of the Happy Valley tenements (Strategen 2009c).  In 2000, Bennett 
Environmental Consulting Pty Ltd (BEC) undertook further work to extend the 
mapping of the vegetation complexes onto Location 215 (M70/479). 
 
In 2003, BEC remapped the Happy Valley tenements at the more detailed 
level of vegetation unit based on dominant tree and understorey species.  
BEC and Onshore Environmental Consulting Pty Ltd conducted intensive 
surveys for conservation significant taxa (Strategen 2009c). 
 
Between 2005 and 2007, 61 permanent quadrats (10m x 10 m) were 
established and surveyed in and around the Happy Valley tenements.  
Information recorded at each quadrat included species present and their 
percentage cover, vegetation classification, soil type and vegetation condition 
(Strategen 2009c).   
 
The proponent commissioned E.A. Griffin and Associates (Griffin) to 
reconcilitate and classify the data recorded from the quadrats surveyed locally 
by BEC in 2006 with the regional Whicher Floristic Community Types (FCT) of 
Keighery et al. (2008) to gain some understanding of the wider distribution of 
the local floristic communities, including a number of Priority Ecological 
Communities (PECs).  This work was not completed and the proponent 
engaged Mattiske Consulting Pty Ltd to review the field data and previous 
reports by BEC and Griffin to determine if the vegetation of the proposal area 
is floristically similar to the regional FCTs of Gibson et al. (1994), the TECs by 
the Department of Environment and Conservation (2010) and Keighery et al. 
(2008). 
 
The EPA commissioned M.E. Trudgen and Associates (Trudgen) in 2010 to 
compare and contrast plot data from the proponent surveys with data from 
Keighery et al. (2008) to determine whether the two data sets are similar 
enough to provide meaningful results when combined to analyse the regional 
significance of Happy Valley vegetation.  Trudgen also provided analysis and 
results regarding the presence of FCT A1, C2, C3, and F1 within the proposed 
mine footprint and an assessment of the conservation value of the vegetation. 
This report is available in Appendix 6. 
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Forest Ecosystems 
The Bemax proposal will potentially impact the Jarrah Blackwood Plateau 
forest ecosystem by less than 0.06% and will not result in a decrease in 
reservation level. 
 
Although not currently formally recognised as a forest ecosystem in the Forest 
Management Plan, as this is to be reviewed in 2013, the Bemax proposal has 
the potential to remove 146 ha or 1.5% of the remaining native vegetation of 
the Whicher Scarp forest ecosystem.  The Whicher Scarp forest ecosystem 
may also be considered Vulnerable given that almost the entire forest 
ecosystem is subject to continuing and significant threatening processes from 
current or pending mineral tenement (DEC 2010d). 
 
Vegetation Complexes 
The Bemax proposal will potentially impact on four vegetation complexes 
(Strategen 2009c).  These are the Whicher Scarp valleys (WSv), Whicher 
Scarp uplands (WSu), Cartis and Rosa.   
 
The WSv complex will be reduced in extent by approximately 9% or 29.9 ha, 
WSu will be reduced by 3.7% or 111.4 ha and the Rosa complex will be 
reduced by 0.04% or 4.8 ha.  The Cartis vegetation complex will not be 
directly impacted. 
 
Information regarding indirect impacts from the proposal was not provided. 
 
Threatened and Potential Ecological Communities 
No Threatened Ecological Communities will be impacted by the Bemax 
proposal. 
 
FCTs are floristic assemblages defined by all the vascular plant taxa that 
occurs in standard areas (EPA 2006).  FCT may also be Priority Ecological 
Communities (PEC).  A PEC is a naturally occurring biological assemblage 
that occurs in a particular type of habitat that is potentially considered 
threatened, but does not meet survey criteria (DEC 2010f).   
 
Twenty FCTs have been recognised for the Whicher Scarp (Keighery et al 
2008) of which seven have been listed as PECs (DEC 2010e). 
 
The ERMP document (Strategen 2009c) states that the PECs FCTs 1a, 21b, 
A1 and C2 are potentially located within the proposal footprint.  Mattiske 
Consulting Pty Ltd (Mattiske 2009) states that using the preferred option of a 
comparison of groupings from all the data with new nomenclature (Florabase) 
with Whicher Scarp list minus weeds on the basis of PATN analysis, PECs 
FCT 1a, C2, A1 and F1 could potentially be impacted.  The peer review 
undertaken by ME Trudgen and Associates (Trudgen 2010) states that PECs 
FCT A1, B2 and C2 are present within the proposal footprint and PECs 
FCT1a and 21b are likely to extend into the southwest corner of the footprint.  
As the PECs have not been mapped impacts are unable to be quantified. 
 
Within the mine proposal, survey quadrats from ‘A Floristic Survey of the 
Whicher Scarp’ (Keighery et al. 2008b), and analysis presented in the ERMP 
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and community mapping by Smith (2009) has shown that the southern mine 
void of the Bemax proposal will significantly impact on a major occurrence of 
the FCT C2 – Whicher Scarp Jarrah woodland of deep coloured sands which 
is also a Priority 1 PEC (DEC 2010e).  The DEC and the proponent’s analyses 
demonstrate that the FCT C2 of the deep orange sands is highly restricted as 
it only occurs in the Argyle forest block.  The FCT C2 that is within the Bemax 
proposal footprint is considered to be the largest intact occurrence that 
remains dieback free. 
 
The boundaries of southern mining pit largely correspond to the occurrence of 
FCT C2 with mineralisation being associated with the deep orange coloured 
sands.  The ERMP describes this as the ‘Yellow Sandplain’ landform element.  
The ERMP states that the proposal will significantly affect the major local 
occurrences of the yellow sandplain landform.  The yellow sandplain landform 
has been identified as having particularly significant environmental values for 
flora and fauna, including habitat for regionally significant flora and vegetation 
communities (Strategen 2009c).   
 
The proponent indicates that it has subsequently located 22 other examples of 
the yellow sandplain to the north and south of the proposal area, however, 
limited information on the plant communities was provided.  Therefore to 
determine the significance of the other yellow sandplain areas, the DEC 
undertook assessments of the mapped extent of FCT C2 as shown by Smith 
(2009).  The results show that there are only 3 significant occurrences 
(>20Ha) of the community.  One is to be removed by this proposal.  One is 
within an Iluka mineral lease and the remaining one is fragmented by 
historical human activity (DEC 2010b).  FCT C2 is identified as containing 
very diverse flora.   
 
The FCTs of the proposed northern mine pit are not fully defined due to 
outstanding works, although preliminary indications within the ERMP indicate 
that one FCT within this proposed void is FCT A1 which is also a Priority 1 
PEC (DEC 2010e).  FCT A1 within the area of the northern mining void 
supports a diversity per sampling quadrat comparable to that of the mega-
diverse heathlands of the Eneabba and Stirling Range areas (Keighery et al. 
2008b).  
 
The condition of the FCT A1 community within the area of the northern mine 
void is Excellent.  The community occurrence is large and is contiguous with 
other intact FCTs of the Scarp to form a vegetated transect from the base of 
the scarp to the top and beyond into the Blackwood Plateau.  The occurrence 
of the community supports a large population of the Whicher Scarp significant 
species Ricinocarpos aff. cyanescens.  A significant portion of the vegetation 
within the northern mine void is dieback free.  The dieback status of the other 
documented occurrences of the FCT A1 community is unknown, but any 
dieback free occurrences of the FCT A1 are of significant conservation value. 
 
Declared Rare, Priority and Significant Flora 
One Declared Rare Flora (DRF) taxa, Daviesia elongata subsp. elongata, was 
identified as occurring within the proposal area.   
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A series of targeted and opportunistic surveys have been conducted for 
Daviesia elongata subsp. elongata both within the proposal area and in 
various other locations on the Whicher Scarp.  The surveys have resulted in 
the identification of multiple populations mostly outside the proposal area and 
often containing many hundreds to thousands of plants (Bemax 2010).  In 
February 2010, another targeted survey within the proposal area was 
conducted to provide up-to-date information on the local population.  The 
results of this survey identified 312 plants, the location of which almost entirely 
corresponds to areas of disturbance such as the edge of firebreaks and 
tracks.  Implementation of the Bemax proposal would result in the removal of 
majority (approximately 92%) of the Daviesia elongata subsp. elongata plants 
identified within the proposal area as they are located well within the extent of 
the ore deposit.  This impact represents a 3% loss of the known population of 
this species (Bemax 2010). 
 
Priority One (P1) species Boronia humifusa, Longania wendyae, and 
Lomandra whicherensis and Priority Two (P2) species Platytheca anasima 
and Stenanthemum sublineare will all be impacted by the Bemax proposal. 
 
Boronia humifusa (P1) was recorded by Keighery et al. (2008) in the Argyle, 
Happy Valley and Abba forest blocks, and described as ‘poorly reserved’ and 
with distinct habitat preferences.  This species is uncommon in the area and is 
locally endemic to the Whicher Scarp (Keighery et al. 2008b). 
 
Logania wendyae (P1) is a recently recognised taxa and is believed to be 
restricted to the northern Whicher Scarp.  It is uncommon in the area and is 
considered poorly reserved. This species is also endemic to the Whicher 
Scarp and has a distinct habitat preference (Keighery et al. 2008b). 
 
Lomandra whicherensis (P1) is a newly described species.  It is known from 
populations in Dardanup, Argyle and Boyanup forest and also the Collie area. 
Populations in the proposal area are at the southern limit of their known 
geographic range.  The species is considered to be poorly reserved and is 
uncommon in the area. It is endemic to the Whicher Scarp and has a distinct 
habitat preference as well as being a relictual species (Keighery et al. 2009). 
 
The Priority two species, Platytheca anasima is also a newly described 
species, arising from survey work done by Keighery et al. (2008), and is 
endemic to the Whicher Scarp.  Stenanthemum sublineare has populations 
that are disjunct from their known geographic range.  This species is poorly 
reserved and is uncommon in the area (Keighery et al. 2008b). 
 
Reports provided with the ERMP indicate that Stylidium acuminatum and 
Pyrorchis forrestii have been recorded within the mining lease (BEC 2006, 
2007).  Records of both these species within the Whicher Scarp are 
significant.  Occurrences of Pyrorchis forrestii in the Whicher Scarp are 
significantly disjunct from the species’ normal area of occurrence on the south 
coast, and Stylidium acuminatum is poorly known, from collections in the 
Collie area and solitary collection in Argyle forest block and the Walpole area 
(DEC 2009a). 
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Two species of conservation significant flora that will be impacted by the 
proposal include Daviesia nudiflora, and Ricinocarpos aff. cyanescens.  
Daviesia nudiflora is significantly disjunct within the Whicher Scarp and 
restricted to a specific plant community and soil type of the Argyle forest block 
(SVT 14).  The mine proposal will impact one of the largest know occurrences 
of this species (DEC 2009a).  Ricinocarpos aff. cyanescens is also a Whicher 
Scarp endemic, restricted to the northern and central areas of the scarp.  
Some of the largest known populations of the species will be impacted by the 
mine proposal (DEC 2009a).  
 
Complete quantitative information regarding the impacts of the above 
conservation significant species, apart from the Daviesia elongata subsp. 
elongata, has not been provided. 
 
Site Vegetation Types 
The impacts of the Bemax proposal on the mapped extent (Figure 3) of the 
site vegetation types (SVT) are shown in Table 2 below.  
 
Table 2: Impact of Bemax proposal on Site Vegetation Types 

Site Vegetation Type Mapped 
Extent (ha)

Proposed 
Impact 

(ha) 

Mapped 
extent 

remaining 
1. CcChXoPc 10 4.3 57 % 
2. EmCcAfChPeHh 47 0.6 98.7 % 
3. EmCcChXoKaMtPeKrSlHhMt 37 0 100 % 
4. EmCcChBaMtHhPc 66 2.6 96 % 
5. EmAfChBaBgDhMtSlHhPc 75 26.8 64.3 % 
6. EmChBaBgMtHhSlPc 25 0 100 % 
7. EmAfChMtHh 20 3.2 99.8% 
8. EmCcChBgXoPlXpXaDhHhCsDl 272 50.1 81.6 % 
9. EmChXaXpAlBarmLpBpLp 15 0 100 % 
10. EmChKaDhXpAl 1 0 100 % 
11. EmAfChBgDhHh 63 9.3 85.2 % 
12. EmCcChBgDhHhSl 35 14.6 58.3 % 
13. EmChBgXpLmHg 13 0 100 % 
14. EmChXoBgRcDnSlHhSwDl 1331 29.3 78 % 
 
Vegetation Condition 
The proponent considers that the condition of remnant bushland areas 
surveyed was in Good or Better condition and that most of the area could not 
be rated higher than Very Good as there was clear evidence that the area has 
been logged and there have been repeated fires (Strategen 2009c).   
 
All but one of the 14 broad Whicher Scarp Survey quadrats located within the 
study area were rated as Excellent, a category described by intact vegetation 
structure, or Pristine in which the vegetation shows no obvious signs of 
disturbance (Keighery et al. 2008b).  This is supported by Bennett 
Environmental Consulting (BEC 2001) which mapped the Argyle forest block 
within the mineral lease as pre-dominantly Pristine or nearly so. 

                                                 
1 Includes areas identified by Ekologica (2008) immediately south of the project area. 
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Figure 3: Mapped Site Vegetation Types
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Dieback 
Approximately 40% of the study area was considered unmappable for 
Phytophthora cinnamomi (dieback) as these areas consisted mainly of 
pasture, Tasmanian blue gum plantations and some recently burnt remnant 
native forest.  Of the mappable area, approximately 55% has been assessed 
as infested.  The largest sections of uninfested areas were found to be in the 
mid and upper slope areas of remnant forested areas (Strategen 2009c). 
 
Stringent controls with regards to the spread of dieback to be implemented by 
the proponent include restricting access to uninfested areas, diverting 
stormwater runoff to the process water circuit, implementing vehicle hygiene 
procedures for moving between areas of different dieback status and 
demarcating vegetation materials, topsoil and subsoils based on dieback 
status (Strategen 2009c). 
 
Hydrology and Soil Moisture 
Vegetation surrounding the proposed disturbance footprint may be impacted 
through groundwater drawdown, increased infiltration of water leading to 
waterlogging and excavation of soil resulting in increased evaporative soil 
moisture losses within or near the root zone (Strategen 2009c). 
 
Soil surveys and the occurrence of moist-sand plant taxa do, however, 
support the observation by Parsons Brinkerhoff that, on a seasonal basis, 
local surface saturated or semi saturated conditions may occur in the area as 
a result of shallow clay and/or laterite layers in the Kingia and Rosa landforms 
(Strategen 2009c). 
 
The impacts to the vegetation that is reliant on perched water systems within 
the vicinity of the mine is not expected to be significant given that vegetation 
will be cleared from the edges of the excavation to a minimum of 20 m for 
mine safety reasons. 
 
The Bemax proposal will avoid impacts to vegetation along creeklines by 
maintaining a 30 to 50 m disturbance buffer, depending on creekline.  
However, creek crossings for roads and pipes will need to be constructed. 
 
Management controls for groundwater impacts include monitoring for changes 
in vegetation health, liasing with the DEC and/or specialist consultants and 
rehabilitating affected areas following mining.   
 
Weeds 
Eleven weed species were identified, including Guildford Grass (Romulea 
rosea).  Most weeds outside of cleared areas were identified along the edges 
of native vegetation, particularly alongside roads and tracks. 
 
Controls to minimise the risk of introduction and spread of weeds include not 
placing topsoil stockpiles from pastures areas directly adjacent to native 
vegetation.  The proponent has also committed to avoiding native vegetation 
stockpiles on pasture areas, unless strict hygiene measures are implemented 
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and routinely assessing rehabilitated areas for weeds and periodic spot 
spraying. 
 
Dust 
Dust can be generated by various aspects of the mining process such as 
clearing, earthmoving and haulage.  Dust may have physical effects on plants 
such as blockage and damage to stomata, shading, abrasion of leaf surface 
or cuticle and cumulative effects (e.g. drought stress on already stressed 
species).  The vegetation close to dust sources is more than likely to be 
subject to such impacts. 
 
The proponent intends on applying dust management measures such as the 
application of water to dust-prone surfaces and limiting the movement of 
vehicles on unsealed roads to mitigate dust impacts generally. 

Submissions 
The DEC recommends that this proposal not be supported in its current form 
and considers that: 

• the native vegetation in this area is regionally significant; 
• all mining infrastructure should be located on already cleared land; 
• the proponent has not adequately demonstrated that impacts on the 

riparian vegetation will not occur; 
• the proposal will result in significant impacts to vegetation complexes 

that are inadequately reserved; 
• the proposal will significantly impact on PEC FCT C2 and a major 

occurrence of PEC FCT A1; 
• many flora species in the area are endemic, disjunct and at range end; 
• majority of native vegetation within the mining proposal is in Excellent 

condition according to the Keighery condition scale; 
• the proponent overstates the level of impact from weeds; 
• there is a high risk of dieback spread to uninfested vegetation and it is 

uncertain whether it is possible to manage this risk; 
• the proposal will result in significant impacts to a DRF species Daviesia 

elongata subsp. elongata;  
• the Whicher Scarp is a distinct and under-reserved forest ecosystem 

and should also be considered as Vulnerable; and 
• Phytophthora cinnamomi up slope of the Bemax proposal appears to 

be confined. 
 

The Public submitters consider that: 
• the South West is an international biodiversity hotspot and already too 

much of the Whicher Scarp has been cleared; 
• corridors of natural vegetation need to be reserved; 
• much of the Whicher Scarp is subject to mining tenements, so if 

approval is given for Bemax proposal, there is likely to be a “falling 
domino” effect with other approvals in that area; and 

• there are a number of concerns regarding the spread of dieback and 
weeds. 
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Assessment 
The EPA’s environmental objectives for this factor are: 

• to maintain the abundance, diversity, geographic distribution and 
productivity of flora at species and ecosystem levels through the 
avoidance or management of adverse impacts and improvement of 
knowledge; 

• to protect DRF, Priority flora and other species of conservation 
significance, consistent with the provisions of the Wildlife Conservation 
Act 1950; and 

• to protect the environmental values of areas identified as having 
significant environmental attributes. 

 
Forest Ecosystem 
The EPA notes that the Bemax proposal will result in a loss of less than 
0.06% of the current extent of the Jarrah Blackwood Plateau forest ecosystem 
and will not result in a decrease in reservation level, which is currently 37%.   
 
However, this broad level classification does not reflect the significance of the 
Whicher Scarp, which is now recognised by the Whicher Scarp Expert Panel 
as a distinct and poorly reserved forest ecosystem. This recognition will be 
reflected in the next Forest Management Plan.   
 
With recognition as a distinct and poorly reserved forest ecosystem, the 
Whicher Scarp would also qualify as Vulnerable.  The Joint 
ANZECC/MCCFFA National Forest Policy Statement Implementation Sub-
committee (Commonwealth of Australia 1997) state that “Where forest 
ecosystems are recognised as vulnerable, that at least 60% of their remaining 
extent should be reserved”.  Given that only 8% of the Whicher Scarp is 
currently in formal and informal reserves, the EPA considers that any loss to 
this Vulnerable forest ecosystem is unacceptable. 
 
Vegetation Complexes 
The direct impact on the vegetation complexes that occur within the Bemax 
proposal footprint, in terms of extent, result in 49.6.% of WSv complex, 65.7% 
of WSu complex and 79% of Rosa complex remaining.  The EPA 
acknowledges that all three of these vegetation complexes will remain above 
the 30% threshold (EPA 2000). 
 
The EPA notes that the proponent has not provided detailed information 
regarding the indirect impacts such as dust, spread of weeds, disease, and 
groundwater drawdown on these vegetation complexes.  Of concern is the 
Cartis vegetation, which in some areas, is directly adjacent to the disturbance 
footprint.  As the Cartis vegetation complex is currently below the 30% 
retention threshold (16%) and with only 1% of pre-European extent reserved, 
any loss of this vegetation complex is considered unacceptable. 
 
However, as documented in the ERMP, for an area as highly diverse as the 
Whicher Scarp vegetation mapping at the Complex level is too broad to 
assess the conservation significance of the vegetation and flora as it does not 
highlight any minority units or variation within each of the Complexes.  
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Keighery et al. (2008) is a more contemporary survey that was undertaken to 
provide a more detailed knowledge of the conservation status of species and 
communities that occur on the Whicher Scarp.   
 
Threatened and Priority Ecological Communities; Site Vegetation Types 
The EPA considers that given the results of the analyses undertaken by Griffin 
(2008), Mattiske (2009) and Trudgen (2010), the Bemax proposal has the 
potential to impact on FCTs C2, A1, 1a and 21b.  All four of these FCTs are 
currently listed as PECs. 
 
Notwithstanding that PECs are likely to be present, it is the environmental 
value of the FCTs that are present within the southern and northern mine pits 
that has been considered in this assessment. 
 
The deep orange sands of the southern pit support a significant occurrence of 
FCT C2 (in which the dominant community is SVT 14).  The northern mine pit 
supports deep white sands FCT A1.  Both these FCTs are recognised as the 
most species diverse of the Whicher Scarp, particularly FCT A1.  These FCTs 
support diversity comparable to that of the mega-diverse heathlands of the 
Eneabba and Stirling Range areas (Keighery et al, 2008). 
 
The proponent’s ERMP states that the proposal will significantly affect the 
major local occurrences of the ‘yellow sandplain landform’.  This yellow 
sandplain landform is the deep orange sands FCT C2.  The ERMP states that 
the yellow sandplain landform has been identified as having particularly 
significant environmental values for flora and fauna, including habitat for 
regionally significant flora and vegetation communities.   
 
The plant community assemblage SVT 14 as found in the southern mine void 
is only found in FCT C2 and is only known to occur in the Argyle forest block.  
It is therefore considered highly restricted. SVT 14 supports the highest 
number of significant taxa of all the plant communities within the mine 
proposal, supports the northernmost population of the DRF species Daviesia 
elongata subsp. elongata and is considered predominantly dieback free.  The 
occurrence that will be removed through implementation of the Bemax 
proposal is the second largest occurrence (DEC 2010c). 
 
The proponent indicates that it has subsequently located 22 other examples of 
the yellow sandplain landform to the north and south of the proposal and 
considers that the proposal will result in the loss of 18% (54 ha out of 294 ha).  
However, based on an assessment undertaken by the DEC, the EPA 
considers that only two of the 22 occurrences and half of another are similar.  
Therefore, the proposal would result in a 37% loss with only 102 ha 
remaining.  The EPA also notes that of the remaining 102 ha, 76.8 ha is within 
a mining tenement and the remainder is not considered viable in the long-term 
due to it being long and narrow and directly adjacent to cleared land. 
 
The area proposed to be mined in the original proposal is located partially 
within an area recommended for conservation in Keighery et al. (2008).  
Mining of the FCT C2 that is within the Bemax proposal would significantly 
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impact conservation values integral to recommending the area for 
conservation.  The areas recommended for conservation in Keighery et al. 
(2008) follow the boundaries of public lands (State forest).  Mining of these 
public lands will remove the capacity of the State to formulate a conservation 
reserve representative of the floristic values of the Whicher Scarp should it 
decide to do so.  
 
The DEC has advised that the occurrence of FCT A1 within the proposed 
mine void in Argyle forest block is the northernmost documented occurrence 
of this FCT.  As with the FCT C2 occurrence in the southern mine void, a 
significant portion of the vegetation within the northern mine void is free of 
dieback, and as such the occurrence of FCT A1 is predominantly dieback 
free.  The dieback status of the other documented occurrences of the A1 
community is unknown, but any dieback free occurrences of the FCT are of 
significant conservation value (DEC 2009b). 
 
The condition of the FCT A1 within the area of the northern mine void is 
Excellent.  The community occurrence is large and is contiguous with other 
intact FCTs of the Scarp to form a vegetated transect from the base of the 
scarp to the top and beyond into the Blackwood Plateau.  The occurrence of 
the community supports a large population of the Whicher Scarp significant 
species Ricinocarpos aff. cyanescens (DEC 2009b). 
 
Given the floristic diversity and the restricted distribution of the Deep Orange 
Sands FCT C2 (SVT 14) and Deep White Sands FCT A1, it is the EPA’s view 
that any adverse impact to these communities would not be acceptable.   
 
Declared Rare, Priority and Conservation Significant Flora 
The DRF species Daviesia elongata subsp. elongata exist both within the 
proposal area and in various other locations on the Whicher Scarp.  The EPA 
notes that the Bemax proposal would result in the removal of the majority 
(approximately 92%) of the Daviesia elongata subsp. elongata plants 
identified within the proposal area.  This equates to a loss of approximately 
3% of the known populations, however, the EPA is concerned with the 
protection of the remaining populations given that they are located on other 
mining tenements.   
 
The EPA notes the conservation values of the Priority and other significant 
flora present within the Bemax proposal footprint and acknowledges that the 
presence of these species is consistent with the values for which the Whicher 
Scarp is recognised.  Quantitative information relating to the impacts of the 
Priority and other significant flora species have not been provided by the 
proponent and therefore the EPA is unable to determine the significance of 
the loss of the individual species.  However, given that the presence of these 
species contributes to the outstanding values of the Whicher Scarp, the 
proposed removal of these species is not supported by the EPA.   
 
Dieback 
The EPA notes that 55% of the mappable area has been assessed by the 
Proponent and found to be infested with dieback.   
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Advice from the DEC recognised ground disturbance as a significant cause of 
dieback impacts stating in relation to the proposal that ‘there is a high risk of 
dieback spread to uninfested vegetation from mining activities’ adding that ‘it 
is uncertain whether it is possible to manage this risk’.  While recognising the 
presence of dieback in the proposed mine footprint, the DEC has indicated 
that mapped levels of dieback are low relative to the other remaining areas of 
native vegetation on the Whicher Scarp and should not be considered to 
overly detract from the outstanding values of the proposal area (DEC 2009a). 
 
There is a significant infestation of dieback up slope of the southern pit, in an 
area of grey sands and shallow laterite, which appears to be confined.  As a 
result of mining, the laterite layer that is present in the soil profile through 
much of the proposal footprint will be removed.  The laterite, but primarily the 
clayey soils beneath it are believed to reduce downward hydrological 
movement, with moisture captured and building up at this point (Strategen 
2009c). 
 
The ERMP suggests that the removal of the laterite layer and replacement 
with freer-draining soils means saturation is less likely to accumulate to the 
same extent and it is expected that the vegetation community composition 
might shift to more dry, sandplain species.  The proponent is also of the view 
that there is a possibility that free-draining soil might reduce the spread of 
dieback (Strategen 2009c). 
 
Contrary to the suggestion that removing the laterite and replacing it with free-
draining soils may reduce the spread of dieback, the DEC consider that the 
laterite layer is highly likely to be acting as a barrier and limiting the spread of 
dieback to areas of the FCT C2, which as previously mentioned is 
predominantly dieback free.  This alternative hypothesis is consistent with the 
findings of Keighery et al. (2008) that while dieback is found upslope of the 
southern pit FCT C2 community, there are minimal signs of dieback spreading 
into the lower sandy slopes. 
 
There is a reasonable expectation that the removal of this laterite layer and 
mining operations will cause changes in geology and hydrology which would 
result in the advancement of dieback downslope.  Under this scenario dieback 
would also threaten the proponent’s capacity to successfully rehabilitate mine 
areas. 
 
The EPA considers that the potential for dieback to be spread or mobilised as 
a result of mining represents a significant threat to the environmental values of 
the Whicher Scarp and that the proponent’s proposed management does not 
provide confidence that this threat can be managed, leading to the view that 
the proposal should not be implemented. 
 
Vegetation Condition 
The EPA notes that the quadrats within the proposal area, as assessed by 
Keighery et al. (2008) rated the condition of the vegetation as Excellent.  The 
EPA is also aware of BEC (2001) which mapped the Argyle forest block within 
the Happy Valley mining lease as predominantly pristine or nearly so. 
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Notwithstanding the above two assessments, the mapping provided in the 
ERMP shows the State Forest areas of the Bemax proposal area to be 
predominantly Very Good Condition.  Therefore the EPA considers the 
vegetation within the proposal area to be of significant conservation value. 
 
Hydrology and soil moisture 
The proponent has advised that the small scale of the local surface saturated 
or semi-saturated conditions that can occur on a seasonal basis (less than 
one or two ha) makes it impossible to apply models to usefully predict the 
extent on groundwater impacts and considers that management controls are 
limited to adaptive responses.  Given that it is impossible to predict the direct 
and indirect impacts from the loss of these features, the EPA is of the view 
that implementation of the Bemax proposal may result in further loss of 
vegetation within the Happy Valley area. 
 
Dust 
Despite the proposed management controls of dust, impacts to vegetation 
resulting from the implementation of the Bemax proposal are considered to be 
likely given the proximity of the vegetation to the mine footprint.  The EPA 
notes that the Cartis vegetation complex, mapped by Environmental Survey 
and Management Pty Ltd (1999), is located adjacent to topsoil and 
overburden areas, the southern pit, road(s) and the plant site.  As only 16% of 
this vegetation complex remains (DEC 2010d) any detrimental impacts to this 
vegetation is not acceptable.  

Summary  
Having particular regard to the: 
(a) loss of regionally significant vegetation; 
(b) impacts to a poorly reserved and Vulnerable forest ecosystem; 
(c) impacts to highly diverse and floristically significant FCTs C2 and A1; 
(d) loss of 312 plants of the DRF species Daviesia elongata subsp. 

elongata and other significant flora; 
(e) high risk of spread of dieback; and  
(f) potential indirect impacts, 

 
it is the EPA’s opinion that the proposal is likely to have a significant impact on 
key environmental assets such as the PECs FCT C2 and A1, DRF, Priority 
and significant flora; and the high likelihood of the spread of dieback to 
uninfested areas and thus not meet the EPA’s objective for Flora and 
Vegetation. 
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4.2 Conservation Significant Fauna and Habitat 

Description 
While the Whicher Scarp has not been comprehensively surveyed for fauna, 
existing site-based information indicates a high diversity of vertebrates. The 
Whicher Scarp supports a high number of threatened vertebrate species 
including all three threatened black cockatoos, Chuditch, Western Ringtail 
Possum and Brush-tailed Phascogale, as well as a high number of Priority 
fauna species including Quenda, Carpet Python, and Western False 
Pipistrelle. The Whicher Scarp also supports a variety of habitat specialist 
species that have declined or disappeared on the adjacent Coastal Plain 
(including Southern Emu-wren, Red-winged Fairy-wren, and Rufous Tree-
creeper). It is home to significant populations of species whose survival on the 
Coastal Plain is dependent on recruitment and recolonisation through 
ecological linkages with larger populations in the Whicher Scarp. The area is a 
known breeding area for species which feed on the Coastal Plain, for 
example, Black-Cockatoos and various birds of prey (EPA 2009a). 
 
The Whicher Scarp is likely to support significant populations of short range 
endemic fauna species that are confined to localised habitats/soils and plant 
species/assemblages which are restricted to the Whicher Scarp. Contiguous 
habitats on the Whicher Scarp are likely to be important in facilitating seasonal 
movement of fauna species that require different habitats/plant species for 
resources during different seasons (eg movement of nectarivores/pollinators, 
insectivores when different plants are flowering at different seasons) and it is 
likely that some of the Whicher Scarp endemic plants have specialised 
pollinator species restricted to them (EPA 2009a). 
 
The Bemax proposal area lies on the edge of the Whicher Escarpment and 
has features of both the Southern Jarrah Forest and Swan Coastal Plain 
Bioregions. The landscape is undulating with lateritic soils high in the 
landscape, but extensive sandy and sandy loam soils in valleys. The 
vegetation is broadly Jarrah/Marri woodland typical of the Southern Jarrah 
Forest, but there are coastal plain elements in some areas where sands are 
deep. Riparian vegetation along watercourses in the valleys is often well-
developed. Watercourses are minor and seasonal and in some broad valleys 
seasonal damplands/swamps are present. All the forest has been intensively 
logged (Bamford 2008). 
 
A number of fauna surveys have been conducted for the Bemax proposal 
area.  The first survey was conducted in August and December of 1999 by 
Bamford Consulting Ecologists (Bamford 2000).  A follow-up survey was 
conducted in November 2004 to identify significant species within the area. 
 
An inspection of the proposal area was carried out on 17 to 21 September 
2007 to become familiar with the environmental and habitats of the Proposal 
area, install pitfall traps, and to search for short-range endemic (SRE) 
invertebrate fauna.  The follow-up survey was conducted on 9 to 15 
November 2007.  Work consisted of trapping for frogs, reptiles and mammals, 
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bird surveys, spotlighting, and searching for SRE invertebrates (Bamford 
2008). 
 
The results of the surveys found a high potential richness of 12 frog species 
(eight recorded), 36 reptile species (25 recorded), 121 bird species (78 
recorded) and 29 mammal species (19 recorded). 
 
Conservation significant taxa 
The proponent states in the ERMP that none of the 12 frog species potentially 
present within the proposal area is deemed to be of particular conservation 
significance.  
 
The South-West Carpet Python (Morelia spilota imbricata) is the only species 
of the 36 reptile species potentially present in the proposal area that is 
deemed to be of conservation significance.   
 
Bird species of conservation significance that use the area regularly are the 
Carnaby’s Black-Cockatoo (Calyptorhynchus latirostris), Forest Red-tailed 
Black-Cockatoo (Calyptorhynchus banksii naso), and Baudin’s Black-
Cockatoo (Calyptorhynchus baudinii).  
 
The following conservation significant mammal species that were recorded 
during the surveys include: 
• Brush-tailed Phasogale (Phascogale tapoatafa); 
• Chuditch (Dasyurus geoffroii); 
• Quenda (Isoodon obesulus); and 
• Brush or Black-gloved Wallaby (Macropus irma). 
 
Other conservation significant taxa potentially present at the site but were not 
observed include Western False Pipistelle (Falsistrellus mckenziei) and the 
Western Ring-tailed Possum (Pseudocheirus occidentalis). 
 
Short-range endemics 
No confirmed Short-range endemic (SRE) invertebrates were found during the 
surveys. However, two species of millipede, one onychophoran, one isopod, 
one scorpion and one earthworm were collected and most of these are 
potentially SREs.  It is noted in the ERMP that more intensive searching was 
probably required than the ten hours spent and included the collection of leaf-
litter for subsequent sorting in the laboratory. 
 
Significant Habitats 
Bamford (2008) identified two significant habitats within the disturbance area, 
based on importance for significant species and/or biodiversity. These include 
Riparian areas and the Yellow sands (Figure 4). 
 
Riparian areas are likely to be important for most of the frog and come of the 
bird species that occur in the area.  They also provide consistent moist and 
sheltered conditions in which some SRE invertebrates may occur. 
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The Yellow sands habitat is also represented as SVT 14 and FCT C2.  These 
yellow sands are located mostly on the mid-slopes at the southern deposit.  
Results of sampling in 2007 indicate that levels of abundance of reptiles are 
higher in areas of yellow sandy soils, and possibly high in the landscape, but 
that species richness is not affected. 
 
Management 
To minimise the impact of clearing activities on fauna and to minimise injury or 
death during mining, the proponent will ensure that there is no clearing of 
riparian vegetation within 30 m of the creek centreline at the southern area 
and 50 m in the northern area.  Only areas to be mined within 18 months will 
be cleared, unless rehabilitation and/or noise constraints apply (Strategen 
2009a).   
 
Prior to clearing, the area will be surveyed by a fauna specialist to check the 
vegetation and retrieve fauna if required.  No clearing will be undertaken until 
the fauna specialist is satisfied that as few animals as practicable remain. 
 
Intensive vegetation clearing campaigns will be prioritised for the period mid-
summer to late autumn, which is designed to coincide with the non-breeding 
season of the birds and arboreal animals of conservation significance.  
However, there are important rehabilitation commitments that may constrain 
this timeframe, particularly targets for direct return of topsoil.  Clearing may 
need to be brought forward to achieve these commitments. 
 
All vegetation and debris, with the exception of habitat trees and habitat areas 
identified by the fauna specialist, will be removed and stockpiled, mulched, or 
burnt in the same day.  The habitat trees and habitat areas will be left 
overnight prior to being felled or otherwise disturbed to allow for tree-dwelling 
animals to escape overnight into the surrounding bushland. 
 
Speeds for light vehicles and trucks will be restricted to 10 kilometres per hour 
(km/hr) off road and 30 km/hr on formed roads on the site.  Heavy 
earthmoving vehicles (scrapers) may exceed these speed limits in disturbed 
areas during daylight hours.  All creek crossings will have a speed limit of 10 
km/hr from half an hour before sunset to half an hour after sunset. 
 
To protect the fauna and fauna habitat values and function of the environment 
surrounding the mining operations the proponent has committed to a number 
of management actions including feral bee and fox baiting programs, 
installation of artificial nesting boxes, installation of signs and fencing to 
minimise uncontrolled access, planting native seedlings, preparing and 
implementing a Dieback Management Plan, and complying with the Australian 
Standard for night-time lighting. 
 
The European honey bee (Apis mellifera) is an exotic species that competes 
with native birds, mammals, and invertebrates for floral resources (nectar and 
pollen), disrupts natural pollination and seed set processes, aids in the spread 
and establishment of introduced weeds and competes with a range of native 
birds and mammals that are dependent on hollows in trees for shelter.  The 
proponent has committed to undertaking a feral bee control program that will 
commence at least six months prior to ground disturbing activities until two 
years after planning is concluded. At this stage it will be reviewed. 
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Figure 4: Locally significant fauna habitats 
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The proponent will commission the installation of appropriate artificial nesting 
structures to increase the available nesting habitat of Black-Cockatoos and 
arboreal animals such as phascogales and bats.  The structures will be 
constructed or sourced and located on the advice of a relevant specialist.  The 
artificial nests will be installed prior to the commencement of clearing 
activities, on a rolling schedule based on each year’s clearing campaign.  The 
number and distribution of artificial nest will be revised each year, based on 
advice from the fauna specialist. 
 
Submissions 
The Department of Sustainability, Environment, Water, Population and 
Communities’ (formerly the Department of the Environment, Water, Heritage 
and the Arts) view is that all remaining native habitat is required to support the 
persistence of the Black-Cockatoos and that additional resource areas are 
required to maintain current numbers of the listed species (DEWHA 2009).  In 
addition, it considers that successful revegetation of the site cannot be 
guaranteed and even if it is successful, it does not benefit the species in the 
short term given that it can take up to 20 years for an area to be suitable for 
foraging and 150 years for breeding. 
 
Public submitters have noted that Chuditch, ringtail possums, Carnaby’s 
Black-Cockatoos and Red-tailed Black-Cockatoos have all been reported 
within the footprint or on neighbouring private land, however, Chuditch 
numbers and native birds have declined significantly since commencement of 
the Gwindinup mine. 

Assessment 
The EPA’s environmental objective for this factor is to maintain the 
abundance, diversity, geographic distribution and productivity of fauna at 
species and ecosystem levels through avoidance or management of adverse 
impacts and improvement in knowledge. 
 
The Bemax proposal has the potential to directly impact conservation 
significant fauna from clearing of native vegetation, vehicle mortalities, and 
introduction of feral animals.  They can also be impacted through loss or 
fragmentation of habitat due to the introduction of weeds, dieback, and feral 
animals.  Fragmentation of habitat may restrict movements between habitat 
patches by fauna with poor dispersive characteristics or low density fauna.  
Movement between habitat patches can be important for maintaining 
populations and genetic diversity. 
 
The area clearly supports significant fauna that will be impacted by the 
proposal.  
 
A number of the fauna species identified within the Bemax proposal area are 
reliant on the old elements found within a forest ecosystem such as tree 
hollows, hollow logs, and other coarse woody debris.  It has been found 
(especially the studies by Gibbons and Lindenmayer (2002)) that a high 
number of these species, which rely on tree hollows, decline significantly 
when these elements are removed.  The EPA considers that the habitats 
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within the proposal area contain such elements and that the proposed loss will 
significantly impact on these species. 
 
All three species of threatened Black-Cockatoos have been recorded feeding 
in the proposal area with Carnaby’s Black-Cockatoo recorded on all surveys, 
Forest Red-tailed Black-Cockatoo on four of the five surveys, and Baudin’s 
Black-Cockatoo on three of the five surveys.  Although breeding by any of the 
cockatoo species in the proposal area has not yet been confirmed, surveys 
have confirmed the presence of habitat trees with hollow dimensions suitable 
for cockatoo nests.  A brief visit during the non-breeding season by officers of 
the OEPA at the end of July 2010 noted flocks of Baudin’s Black-Cockatoos 
feeding on the seeds of Marri, Corymbia calophylla and Mountain Marri, 
Corymbia haematoxylon, and fresh signs of Forest Red-tailed Black-
Cockatoos feeding on Jarrah, Eucalyptus marginata.  These observations 
together with the data provided in the fauna assessment reports indicate that 
both these species are present in both the breeding and non-breeding 
seasons. 
 
The EPA notes that the Western False Pipistelle, and the Western Ring-tailed 
Possum were not observed during the surveys.  However, the EPA considers 
the predicted presence of the Western Ringtail Possum in the proposal area 
has been underestimated in the ERMP based on incorrect and erroneous 
inferences.  It was incorrectly assumed that the diet of this species consisted 
mainly of Peppermint (Agonis flexuosa) leaves and because Peppermint was 
absent from much of the proposal area the potential for Western Ringtail 
Possum to occur was predicted as low.  This conclusion ignored Wayne et al. 
(2006) who stated that Jarrah, which is abundant in much of the proposal 
area, is a particularly important food source.  A brief visit by officers of the 
OEPA in July 2010 noted the presence of Western Ringtail Possums, based 
on scat deposits, in upland Jarrah dominated habitats in the proposal area.  
Abundance levels of Western Ringtail Possums in the proposal area are likely 
to fluctuate in relation to disturbance pressures as is known from other 
habitats in the Busselton region (Jones et al. 2004).  Accordingly, low 
numbers in one time period does not mean that the area is unsuitable for 
Western Ringtail Possums. 
 
The Western False Pipistelle is listed as a Priority 4 species which is a taxa in 
need of monitoring.  Although it currently is not listed as threatened, it is 
considered this may change if adverse impacts to its habitat were to occur. 
 
The EPA notes that the South-West Carpet Python was not observed during 
the fauna surveys, however, the EPA considers that it is likely to be present in 
the proposal area.  Habitat destruction is considered a major threat to the 
South-West Carpet Python, especially with large scale development on the 
Swan Coastal Plain. Bushfires and predation from feral cats and foxes has 
also contributed to its declining populations (Perth Zoo 2009).  
 
The Brush Wallaby is expected to be in low numbers and due to large home 
range per individual, a significant impact to the population is not expected.  
The Brush-tailed Phasogale depends on old habitat trees during the day and 
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for breeding.  The EPA considers that implementation of the proposal may 
result in a loss of a few individuals. 
 
It is considered that the Chuditch should have a reasonable population in the 
area and the EPA notes that the species can tolerate change.  However, the 
Chuditch does require significant feeding grounds and their territories are 
quite large.  The Quenda is also considered to have a high population in the 
area and although the EPA acknowledges that a few individuals will be lost, a 
significant impact to the population is not expected. 
 
The EPA understands that SRE invertebrates may potentially be located in 
the proposal area, however as the invertebrate samples could not be 
identified, the presence of SRE’s have not been confirmed.  The EPA 
acknowledges that habitats that tend to support SRE invertebrates are often 
those that are restricted in area and have a fragmented distribution and that 
these types of habitats are unlikely to be directly impacted by mining.  
However, the EPA is unaware of the locations of where the potential SRE 
invertebrates were found and also note that more intensive searching was 
probably required.  The EPA is also aware that limited information is available 
regarding potential SRE fauna of the restricted sandy soils of the proposal 
area.  Therefore, the EPA is not confident that the significance of the impacts 
on SRE invertebrates can be determined. 
 
Other impacts to fauna habitat, such as the spread of dieback and weeds and 
dust deposition, have been addressed in Section 4.1. 

Summary  
Having particular regard to the: 
(a) high number of conservation significant fauna species that utilise the 

area; and 
(b) potential impacts to the Commonwealth and State listed fauna species, 

including the removal of 146 ha of their habitat, which cannot be 
regarded as insignificant, 

 
it is the EPA’s opinion that the proposal is unlikely to maintain the abundance, 
diversity, geographic distribution and productivity of fauna at species and 
ecosystem levels and thus not meet the EPA’s objective for Conservation 
Significant Fauna and Habitat. 

4.3 Rehabilitation 

Description 
On-site mine operations will commence with delineation of the disturbance 
boundary, clearing, and subsequent earthmoving activities.  The mining 
process will only disturb the minimum area of native vegetation required for 
mining operations, that is the area required to access ore reserves plus an 
additional area for critical mine site infrastructure.  After the removal of heavy 
mineral products the landform will be reconstructed by replacing specified in 
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situ overburden strata that were removed to expose the orebody, returning 
topsoil, and undertaking secondary treatments such as deep ripping and 
habitat development.  The revegetation process will commence at the start of 
mining by preserving vegetative and soil materials for use on the 
reconstructed landscape.  The proponent will commit to returning self-
sustaining plant communities that maintain representative species 
composition and structure, based on existing vegetation types, in those areas 
where native vegetation currently exists.  The revegetation objective will be to 
reinstate three native vegetation communities across disturbed vegetated 
areas of the proposal area, and annual pasture within existing cleared 
farmland areas on privately owned land (Strategen, 2009b). 
 
The proponent will implement a number of rehabilitation measures including 
minimum targets for the direct and seasonal return of topsoil in different 
rehabilitation management units; constructing the returned soil habitat to be 
similar as possible to the pre-mining profile; using provenance-correct seeds 
and other propagative plant material; involving local plant nurseries in the 
propagation of seedlings of conservation significant species for replanting 
following rehabilitation; controlling spread and introduction of weeds and 
dieback; and minimum targets for diversity and abundance of flora on 
rehabilitated areas (Strategen 2009b). 
 
The proponent has prepared an Integrated Mining and Rehabilitation Plan 
(IMRP) which describes the management actions to be implemented prior to, 
during, and post mining of the Bemax proposal.  Some of these 
measures/management actions include: 
• reconstructing soil profiles that are as close to the pre-mining condition as 

possible, by using three different standard profiles for specific areas, 
including topsoils; 

• restricting the use of mine tails within at least the top 5 m for vegetated 
areas and address soil compaction; 

• maximising the direct (same season) return of topsoil (some topsoil from 
the Kingia units at Happy Valley North that cannot be direct and seasonal 
returned will be used to assist in the revegetation of nearby old quarries); 

• using provenance-correct seeds and seedlings when re-establishing 
vegetation, including material collected prior to clearing; 

• translocating recalcitrant species; and 
• controlling the spread of dieback and weeds. 
 
The IMRP states that “Cable Sands and Bemax have previously successfully 
rehabilitated mineral sands mines to native vegetation at Jangardup, Yarloop, 
and Ludlow minesites, which are also located in southwest Western 
Australia.” (Strategen 2009b).  Of these minesites, it is considered that 
Yarloop to the north in Reserve 31900 is the closest similar area to the Bemax 
proposal area in regard to soils, relief, and climate, undergoing rehabilitation 
to native vegetation after mineral sands mining.  An assessment of 
rehabilitation outcomes has been undertaken by an officer of the DEC.   
 
This assessment compared observations made in September 1993 and 1997 
(prior to mining) of the flora and vegetation by the then Department of 
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Environmental Protection, to observations made in 2009 by the same person.  
Soil stability, vegetation, total flora and weed taxa were recorded. 
 
In summary, the comparison of the pre-mined vegetation with the rehabilitated 
vegetation six years after rehabilitation has commenced found that the soil 
surface was unstable, a community dominated by Jarrah was replaced with 
one dominated by Marri, a weedy grass layer was introduced, the very dense 
herb and sedge layer was absent and the diversity of the community was 
reduced by at least 50%.  In addition a highly invasive environmental weed 
has been introduced to the Reserve.  
 
Hopkins (2010) was commissioned by the EPA to undertake a peer review of 
the IRMP.  A number of issues that were raised in the review are provided 
below. 
 
Hopkins (2010) considered that the mining activity will transverse a range of 
soil, landform and vegetation units along the Whicher Scarp, each of which 
will require separate and individually prescribed rehabilitation techniques.  
Sequencing to achieve the desired results from rehabilitation will be 
complicated by the highly linear nature of the orebody.  There appears to be a 
lack of information from the proponent on the sequencing of the mining and 
rehabilitation activities from start-up to completion (Hopkins 2010). 
 
There is insufficient detail provided as to how the proponent will achieve the 
quality of reconstituted soil profiles (Hopkins 2010).  A considerable volume of 
clay material will be stripped from the mineralised soils and pumped to tailings 
dams which will result in a reduction of clay fraction in the soils to be 
rehabilitated to native vegetation.  For the remaining non-sand profiles such 
as lateritised sediments, the treatment of overburden and tailings to refill 
mined-out pits is likely to result in profiles that are very different (Hopkins 
2010). 
 
The proposal for collecting topsoil from areas to be mined and for using this 
topsoil in the rehabilitation process are consistent with best practice.  
However, no commitment has been made by the proponent to use the 
stockpiled first-cut topsoil within six months of initial collection (Hopkins, 
2010).  This is of concern as seeds and other plant materials begin to 
compost after six months and there is a rapid loss of viable seeds thereafter.  
The proponent has provided a commitment for 100% of topsoil within the 
State Forest area to be directly returned. However, it is noted that this 
includes strategies such as topsoil sieving, dry storage, or short term storage 
and replacement (Bemax 2010). 
 
Initial surface stabilisation of topsoil will be achieved by direct seeding with a 
seed mix relevant to the area to be rehabilitated.  These seed mixes will be 
defined on the basis of soils mapping units rather than any of the vegetation 
or floristic units delineated in the pre-mining surveys.  The proposed rate of 
enrichment planting is equivalent to one plant per square metre which is 
inadequate given that around 30% of the total vascular plant species recorded 
are considered potentially problematic (Hopkins 2010). 
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Hopkins (2010) considered that as a consequence of the inadequacies 
discussed above, there is considerable doubt that the proponent will be able 
to achieve ‘self-sustaining native vegetation communities that are as close to 
the original as possible (in terms of composition, extent and abiotic 
characteristics), comprising habitats capable of supporting a diverse biota, 
and that are capable of being managed without unwarranted additional 
expense’ that it appears to commit to. 
 
Following review of the peer review document, the proponent has provided 
written advice that commits to amending the IMRP which includes: 
• committing to achieve 70% of the pre-mining species richness across the 

mining footprint; 
• providing management strategies for dieback; 
• doubling the planting rate for species that are rare or sparse; 
• supporting the translocation of soil blocks and grass trees; 
• supporting the utilisation of mycorrhizal inoculations of nursery stock; 
• providing specific information on the sequence of mining and rehabilitation 

and final contouring; 
• providing greater detail of soil profile design; and 
• providing a clear commitment that the first cut topsoil will not be stockpiled 

for longer than six months. 
 
An updated IMRP has not been submitted to the EPA. 

Submissions 
The DEC raised a number of issues with the proposed management practices 
to achieve adequate rehabilitation outcomes and considers that the 
rehabilitated State Forest should be returned to the DEC at an acceptable 
standard.  The DEC also considers that dieback criteria need to be developed 
and that the re-establishment of pre-mining soil structure cannot be 
guaranteed.  The ERMP documents that mining will involve the removal of 
lateritic layers that will not be able to be reconstructed post-mining and as 
such, the reconstructed soils will have a freer-draining profile (Strategen 
2009c).  It appears as though this information may not have been available to 
URS in their 2008 review of the proponent’s capability to rehabilitate areas 
disturbed by mining (URS, 2008).  Without this information, the conclusions 
regarding the success of soil reconstruction are flawed.  
 
A number of public submitters consider that as re-establishment takes so 
long, clearing should be assessed as permanent disturbance.  They also note 
that rehabilitation following mining in other areas has not been successful.  
Some also consider there is insufficient incentive for companies to rehabilitate 
to a high standard and that until, or unless, the proponent can unequivocally 
state that it can restore the original vegetation in good condition, with 
structural and species integrity, setting quantitative and measurable targets, 
underpinned by knowledge of the propagation and soil requirements of all the 
plants in the affected communities, and that these requirements can be 
supplied, this sensitive and important area should not be mined. 
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Another public submitter considers that Bemax has an acceptable history of 
post-mining rehabilitation and approval should not be withheld unless impacts 
are predicted to be severe and likely to be irreversible. 

Assessment 
The EPA’s environmental objectives for this factor are to ensure that: 

• closure and rehabilitation achieves stable, non-polluting and functioning 
landforms which are consistent with the surrounding landscape and 
other environmental values; and 

• self-sustaining native vegetation communities are returned after mining, 
which, in species composition and ecological function are close as 
possible to naturally occurring analogue sites. 

 
The EPA considers that the issues raised by the peer reviewer are valid and 
notes the commitment from the proponent to amend the IMRP.  However, the 
EPA is of the view that following mining the area is unlikely to be able to be 
rehabilitated with similar values to those that currently exist.   
 
The complexity and variety of soil landscape units has determined the species 
diversity and richness of the area proposed to be mined.  Mineral sands 
mining in particular, leads to a substantially different soil profile post mining, 
generally resulting in a homogenous profile often with substantially different 
soil structure.  It is unlikely that the proponent could return the 70% species 
richness proposed or the higher level of 80% recommended by the peer 
reviewer.  Dieback is likely to be spread by mining including affecting 
rehabilitated areas.  The proponent is unlikely to be able to successfully and 
satisfactorily rehabilitate the area after mining to achieve similar floristic 
composition to that found in the area prior to mining. 
 
In addition, the EPA notes that, contrary to the proponent’s belief that 
rehabilitation was successful at Yarloop, an assessment undertaken by 
comparing pre-mining observations to the rehabilitation after six years 
demonstrated that the rehabilitation outcomes were not adequate.  This 
provides the EPA with further doubt that rehabilitation can be undertaken to 
achieve adequate outcomes in an area of such highly significant biodiversity. 

Summary  
Having particular regard to the: 
(a) highly diverse and floristically significant communities that currently 

exist; 
(b) changes in soil profile as a result of mining that limit the prospect of 

achieving species diversity and richness in revegetated areas; and 
(c) high risk of dieback spreading to uninfested areas reducing the 

potential for adequate rehabilitation outcomes, 
 

it is the EPA’s opinion that the proposal is unlikely to achieve rehabilitation 
outcomes that return stable, non-polluting and functioning landforms which 
are consistent with the surrounding landscape and other environmental values  
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and that are comparable to at least 60% to 70% of pre-mining vegetation and 
thus not meet the EPA’s objective for Rehabilitation. 

4.4 Noise 

Description 
The proposal area is situated mainly in native forest, but there are 
neighbouring agricultural properties with residential premises.  The mining 
operation is divided into two sections, Happy Valley North and Happy Valley 
South.  
 
There are six residences within two kilometres of Happy Valley North, two of 
which are owned by the proponent.  The remaining four are to the north and 
west of the northern pit (Figure 5).  The nearest residence is 50 metres from 
the boundary of the mining lease and approximately 350 metres from the 
mining activity. 
 
There are no residences within two kilometres of Happy Valley South. 
 
The proponent predicted noise levels using SoundPlan version 6.5 for seven 
scenarios at Happy Valley North.  The results predict that construction of the 
northern acoustic bund would exceed the day time noise criteria in the 
Environmental Protection (Noise) Regulations 1997 (Noise Regulations).  
Construction of the bund would occur Monday to Saturday between 7am and 
7pm and take four weeks to complete. 
 
The noise criteria is also predicted to be exceeded at three residences during 
construction of the western overburden stockpile, at one residence during 
night time mining of the northern pit and three residences during night time 
mining of the western pit.  Mining is proposed 24 hours a day, 7 days a week. 
 
The proponent also operates the nearby Gwindinup North Minerals Sands 
Mine and during the appeals process for the conditions of Licence Number 
L8200/2007/2 – Gwindinup North Mineral Sands Mine, numerous concerns 
were raised regarding noise emissions (Office of the Appeals Convenor, 
2010).  The concerns raised are summarised below: 
• although in excess of 200 complaints regarding noise have been lodged 

by the appellants over a two year period, noise emissions are still not 
adequately managed; 

• noise emissions from the site primarily relate to working machinery such 
as front end loaders and they are causing a significant impact on the 
appellants’ lives, including the ability to sleep at night; 

• the appellants’ dwelling is elevated in relation to the mine site, making it 
susceptible to noise emissions; and 

• the location of noise monitoring equipment to demonstrate compliance 
with the Noise Regulations is flawed and actual noise emissions (as 
experienced by the appellants) are not recorded. 

. 
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Figure 5: Location of sensitive premises
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The proponent has committed to implementing a number of management 
measures to ensure that its mining operations do not adversely affect 
environmental values or the health, welfare or amenity of people and land 
users by meeting statutory requirements and acceptable standards.  Some of 
these include: 
• Placing trommels and feed hopper units to minimise noise impacts on 

surrounding neighbours; 
• Orientating the wet plant to position the uncladed side away from sensitive 

premises; 
• Constructing noise attenuation bunds; 
• Installing “quackers” on equipment instead of reversing alarms; and 
• Restricting haulage times. 

Submissions 
The DEC recommended that amenity agreements be negotiated with all 
potentially affected neighbours. 
 
Public submitters were concerned about the impact of noise on amenity and 
the cumulative impact with the Gwindinup North mining operation 

Assessment 
The area considered for this assessment is that within two kilometres of 
Happy Valley North including the noise sensitive premises encompassed. 
 
The EPA’s environmental objective for this factor is to protect the amenity of 
nearby residents from noise impact resulting from activities associated with 
the proposal by ensuring that noise levels can meet the statutory 
requirements as defined under Noise Regulations. 
 
The EPA notes that the criteria in the Noise Regulations differ for construction 
and operational activities.  Under regulation 13, the assigned noise levels do 
not apply to construction activities, provided the work is conducted in 
accordance with appropriate noise control practices, and is limited to Monday 
to Saturday between 7am and 7pm.  The EPA notes that the proponent’s 
plans are consistent with these requirements. 
 
In practice, it can be difficult for observers to distinguish between construction 
and operational activities. For example, the establishment of noise bunds is 
classed as construction, but stockpiling of overburden is considered an 
operational activity.  These activities involve moving large quantities of earth 
and rock, use the same equipment, and appear similar.   
 
The EPA notes that the proponent’s noise modelling predicts that under worst 
case conditions, mining would not comply with the Noise Regulations.  The 
proponent has advised that it was in the process of negotiating amenity 
agreements with the four affected residents, however the EPA is not aware if 
agreements have been reached. 
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Where agreements cannot be reached, the proponent has committed to 
meeting the Noise Regulations, even if mining activities need to be restricted 
or stopped during certain weather conditions that promote noise propagation.   
 
If agreement cannot be reached with the resident at R5, the proponent has 
committed to meeting the assigned noise level (without an influencing factor) 
for R5. 
 
Noise has been an issue for the nearby Gwindinup mine operated by the 
proponent and the Bemax proposal will significantly extend the duration of 
noise impacts on affected landowners.  The EPA understands that over 160 
complaints, predominantly relating to noise, were received in 2009.  There 
was also a case when 25 complaints were made between 5.30 am and 
8.00am on a particular day, however there is an absence of noise monitoring 
data for that period.  Therefore, the actual noise levels during that time cannot 
be compared against the assigned levels of the Noise Regulations. 
 
The EPA notes the proponent’s proposed management actions, however it 
also notes residents concern with the management of the current Gwindinup 
operations.  Additionally, the Bemax proposal would significantly extend the 
duration of noise impacts on affected landowners.  For these reasons, the 
EPA is not confident that the proponent could manage noise levels to avoid 
nearby residents’ experiencing a significant loss of amenity. 

Summary  
Having particular regard to: 
(a) noise modelling predictions indicating that under worst case conditions 

mining would not comply with the Noise Regulations; 
(b) the level of concern on noise issues from nearby residents; and 
(c) the proposal significantly extending the duration of noise impacts on 

affected landowners, 
 
it is the EPA’s opinion that the proposal is unlikely to sufficiently  protect the 
amenity of nearby residents from noise impact resulting from activities 
associated with the proposal and thus not meet the EPA’s objective for Noise. 

4.5 Environmental principles 
In preparing this report and recommendations, the EPA has had regard for the 
object and principles contained in s4A of the Environmental Protection Act 
(1986).  Appendix 3 contains a summary of the EPA’s consideration of the 
principles.  
 
4.6 Offsets  
The proponent considers that the proposal may result in three potential 
residual impacts of most interest: 
• a permanent or long-term change in the ecological processes and habitat 

attributes of the 146 ha of native vegetation following rehabilitation, which 
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has the potential to change (alter or reduce) the existing biological diversity 
and productivity of the site, particularly for the 81 ha of mine pits and those 
areas currently uninfested with dieback; 

• initial loss of Daviesia elongata subsp. elongata plants in the proposal area 
with some uncertainty over whether this species can be successfully re-
established as a self-perpetuating colony in rehabilitation areas; and 

• an increase in population pressure (fauna) for the surrounding bushland. 
 
The following provisions have been proposed by the proponent to offset the 
above residual impacts: 
• Donation of 236 ha of private land to the State which contains good 

quality Whicher Scarp vegetation. 
• Revegetation of 14 ha of disused gravel pits within State Forest. 
• Restoration of 11 ha of riparian vegetation on private land and protection 

of these areas under a formal Conservation Covenant. 
• Donation to the State of 30 ha of mine rehabilitated land on private 

property for inclusion into the Conservation Estate. 
• $750,000 for a Whicher Conservation Fund.  This funding could be used 

to purchase additional Whicher vegetation on private land, prepare 
environmental management plans for current or future reserves or 
conduct research into Whicher Scarp vegetation communities.  The 
priorities for funding to be determined by the DEC. 

• Feral fox control program for all proposed environmental offsets land for a 
period of eight years from commencement of operations. 

• $100,000 for the Cockatoo Care Program in WA. 
• $60,000 to fund a post-graduate position to research the biology, dieback 

susceptibility, changes in fire regimes and propagation and rehabilitation 
of the declared rare flora plant species Daviesia elongata subsp. 
elongata. 

 
The DEC (DEC 2010a) has provided the following comments regarding the 
above offset provisions: 
• Lot 107, proposed as a direct offset, is not the same high value 

vegetation as that found within the mine proposal and would not be 
considered ‘like for like’.  This location has been inferred to support FCT 
C3 which is not currently considered restricted or threatened as 
compared to the FCTs within the Bemax proposal area. 

• The proposed mine will clear 146 ha of remnant vegetation, with currently 
proposed direct offset of intact vegetation being 236 ha, which is some 56 
ha short of the DEC’s previously recommended minimum 2:1 offset ratio. 

• The management boundaries of the Direct Offset vegetation means that it 
has limited value if included in the Conservation Estate and hence is not 
acceptable.  The areas have a high boundary to area ratio which 
increases management costs and presents difficulties when included in 
the Conservation Estate. 

• The proponent’s ability to rehabilitate disturbed areas back to its pre-
mining state has not been proved and is unachievable with current 
technology.  Any disturbance nearby that alters soil and water flow 
conditions is likely to quickly introduce dieback and other root pathogens 
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into the FCT C2 occurrence.  Of particular value in relation to dieback 
impact within the proposal area is that a majority of the FCT C2 
occurrence within the mine proposal has been mapped as dieback free. 

• The rehabilitation of the mine site cannot be considered an offset  The 
DEC understands that the intention is to provide this land to the DEC as a 
component of the offset, however, the value of this land is diminished 
given its rehabilitated status, and the uncertainty regarding the quality 
and condition of this land may result in inherent liabilities for the State; 

• It is unclear where the proposed 11 ha of riparian vegetation that will be 
put under conservation covenant is.  It is likely that this rehabilitation is 
associated with the mine proposal and as such would be considered an 
on-site mitigation measure. 

• The proponent has advised that it will only fund fox control for eight years.  
The proponent appears to expect the DEC to fund weed control and other 
management requirement of ceded bushland, which is not appropriate 
and needs to be addressed by the proponent.  All land ceded to the DEC 
should be accompanied by appropriate management funding. 

 
Of most importance is that the DEC considers that no offsets package can 
adequately counterbalance the loss of conservation values of the Whicher 
Scarp, should this proposal be implemented.  
 
The EPA concurs with the above DEC comments and considers that the 
proposed offset package is not adequate and that the proponent would not be 
able to propose a package that would be deemed acceptable. 

5. Conditions  
Section 44 of the Environmental Protection Act 1986 requires the EPA to 
report to the Minister for the Environment on the environmental factors 
relevant to the proposal and if the EPA recommends that implementation be 
allowed, the conditions and procedures to which the proposal should be 
subject.  In addition, the EPA may make recommendations as it sees fit. 
 
The EPA has not included conditions and procedures in this report to which 
the proposal should be subject, if implemented, because the EPA has 
concluded that the proposal should not be implemented. If the Minister, after 
considering appeals, decides to allow the proposal to be implemented, the 
EPA recommends that the Minister consult the EPA on what conditions and 
procedures that implementation should be subject. 

6. Other Advice 
Development Option 
The proponent submitted a potential development option, which included a 
change to the disturbance footprint, to the EPA for discussion in October 
2010.  The development option excluded the southern deposit from the 
Bemax proposal footprint as shown in Figure 2.  The offsets package has also 
been reduced as the proponent considered the impacts had decreased.   
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In its consideration of this development option, the EPA sought advice from 
the DEC.  The DEC considers that the removal of the southern deposit from 
the proposal is a positive initiative as this is undoubtedly the highest 
conservation value portion of the proposal.  However, despite the reduction in 
the scale of impact, the impacts continue to pose significant risks to the 
outstanding values of the Whicher Scarp.  For the following reasons the 
development option is not considered acceptable from a conservation 
perspective. The development option: 

• would clear 93.15 hectares of regionally significant native vegetation; 
• would impact on a poorly reserved forest ecosystem; 
• would impact on threatened fauna habitat; 
• would impact on flora populations of conservation significance; 
• would present a significant risk of dieback introduction and spread into 

an area predominantly dieback free; and 
• would impact on PECs. 

 
The DEC also considers that no offsets package can adequately 
counterbalance the loss of conservation values of the Whicher Scarp. 
 
After careful consideration of the advice provided by the DEC and the 
information provided by the proponent regarding the development option, the 
EPA concurs with the DEC’s advice and is of the view that the development 
option would not meet the EPA’s objectives. 
 
Future Development on the Whicher Scarp 
Full-scale mineral sand mining commenced in the south-west in 1956.  Today, 
this industry is considered to be at its maturity.  The area including the 
Whicher Scarp and its interface with the Swan Coastal Plain has been 
significantly impacted by historical mineral sands mining and nearly the entire 
Whicher Scarp is subject to current exploration licences or mining leases.  
Over this period, but particularly the past 10 years, the industry has developed 
minerals sands mines in order of increasing environmental constraint.  The 
remaining undeveloped minerals sands deposits are highly environmentally 
constrained, as demonstrated in Section 4 of this report.   
 
The EPA notes that there are series of undeveloped mineral deposits at the 
transition point between the Whicher Scarp and the Blackwood Plateau 
(Figure 6).  The EPA considers development of these resources would result 
in the loss of outstanding flora, vegetation and fauna values, a consequence 
of which would adversely impact and seriously fragment the remaining 
vegetation of the Whicher Scarp.  In view of the highly significant 
environmental values of the Whicher Scarp, outlined in Section 4 of this 
report, the EPA is unlikely to support any further development on the Whicher 
Scarp. 
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Figure 6: Mineral Sand Projects and Deposits over the Whicher Scarp 



41 

Recommendations  
The EPA submits the following recommendations to the Minister for 
Environment: 
1. That the Minister considers the report on the key environmental factors of 

Flora and vegetation, Conservation significant fauna and habitat, 
Rehabilitation, and Noise, as set out in Section 4; 

2. That the Minister notes that the EPA has concluded that the proposal 
cannot meet the EPA’s environmental objectives for Flora and vegetation, 
Conservation significant fauna and habitat, Rehabilitation, and Noise; 

3. That the Minister notes that the EPA has not included in this Report 
conditions and procedures to which the proposal should be subject, if 
implemented, because the EPA has concluded that the proposal should 
not be implemented; 

4. If the Minister, after considering appeals, decides to allow the proposal to 
be implemented, the EPA recommends that the Minister consult the EPA 
on what conditions and procedures that implementation should be subject; 
and 

5. That the Minister notes the EPA’s other advice presented in Section 7 in 
relation to consideration of a development option and future development 
on the Whicher Scarp. 
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Government: 
Department of Environment and Conservation 
Department of Water 
Department of Indigenous Affairs 
Department of Sustainability, Environment, Water, Population & Communities 
(formerly Department of Environment, Water, Heritage and the Arts) 
Department of Mines and Petroleum 
 
 
Public: 
 
Preston Environment Group 
South West Environment Centre 
Wildflower Society of Western Australia (Inc.) 
Capel LCDC 
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Preliminary 
Environmental 

Factors 
Proposal Characteristics Government Agency and Public Comments 

Identification of 
Key Environmental 

Factors 
BIOPHYSICAL 
Flora and vegetation Forest Ecosystems 

Potential impact to both the Jarrah 
Blackwood Plateau forest 
ecosystem and the Whicher Scarp 
forest ecosystem. 
 
Vegetation Complexes 
Potential direct impact to Whicher 
Scarp valleys, Whicher Scarp 
uplands and Rosa vegetation 
complexes.  Potential indirect 
impacts to Cartis vegetation 
complex. 
 
Priority Ecological Communities 
Potential impact to Priority 
Ecological Communities (PEC) 
Floristic Community Type (FCT) 1a, 
21b, A1 and C2.  FCT C2 and A1 – 
identified as having particular 
significant environmental values for 
flora and fauna. 
 
Declared Rare Flora, Priority and 
Significant Flora 
Potential impacts to the Declared 
Rare Flora Davesia elongata 
subsp. elongata. 
Potential impacts to Priority One 
species’ Boronia humifusa, 
Longania wendyae and Lomandra 
whicherensis and priority Two 
species’ Platytheca anasima and 
Stenanthemum sublineare. 
Significant flora that may potentially 

Government 
• Given the outstanding natural values found within the 

Bemax proposal area, DEC recommends that this 
proposal not be supported in its current form. 

• Native vegetation of the proposal area is regionally 
significant. 

• Mining infrastructure should be located on agricultural 
land that has already been cleared.  The placement of 
infrastructure should not require the clearing of intact 
native vegetation. 

• The proposal to clear native vegetation from the edges 
of the excavation areas to a minimum of 20 metres for 
mine safety is excessive and is not standard practice 
in the SW. 

• Only 7% of the pre-1750 extent of Whicher Scarp 
vegetation is within reserves.  With a target of 15%, it 
is therefore under represented within the reserve 
system. 

• The southern Happy Valley mine void will significantly 
impact on a major occurrence of the Priority Ecological 
Community (PEC) Floristic Community Type (FCT) 
C2. 

• The plant community assemblage Site Vegetation 
Type (SVT) 14 is only found in the Priority 1, FCT C2 
in Argyle forest block. 

• SVT 14: 
- contains 17 significant flora taxa, including the 

northern most population of the declared rare 
flora species Daviesia elongata subsp. 
elongata; 

- supports significant fauna at higher densities 
than other vegetation types; 

- is predominantly dieback free. 
• Although the floristic community types at the northern 

Happy Valley mine void have not been fully defined, it 

Considered to be a 
relevant 
environmental 
factor 
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Preliminary 
Environmental 

Factors 
Proposal Characteristics Government Agency and Public Comments 

Identification of 
Key Environmental 

Factors 
be impacted include Stylidium 
acuminatum, Pyrorchis forrestii, 
Davesia nudiflora, and 
Ricinocarpos aff. Cyanescens. 
 
Site Vegetation Types 
Nine site vegetation types will 
potentially be impacted by the 
proposal. 
 
Dieback 
Approximately 40% of the study 
area was considered unmappable. 
Of the mappable area, the 
proponent considers approximately 
55% has been assessed as 
infested. 
 
 

appears that there will be significant impacts on a 
major occurrence of the PEC FCT A1. 

• Many flora species within the Happy Valley mine 
proposal area are endemic, disjunct and at range end 
in the Whicher Scarp.  Several of these species have 
significant populations within Argyle block and will be 
impacted by the mine proposal. 

• The majority of native vegetation within the mining 
proposal is in Excellent condition according to the 
Keighery condition scale. 

• The ERMP overstates the level of impact from weeds. 
• There is a high risk of dieback spread to uninfested 

vegetation from mining activities and it is uncertain 
whether it is possible to manage this risk. 

• Dieback management is deficient and management 
plans are required to be developed to standards 
established by DEC. 

• Riparian vegetation within and in association with the 
proposal site is significant, however, the proponent 
has not adequately demonstrated that impacts on this 
vegetation will not occur.  There needs to be minimum 
50 metre buffers along water courses in the State 
forest and Lot 215, and minimum 30 metre buffers 
along water courses within Lot 4965 and Lot 4485. 

• Riparian vegetation should be monitored with 
monitoring results linked to contingency actions. 

• The declared rare flora species Daviesia elongata 
subsp. elongata is currently known from eight 
populations consisting of 2,500 plants.  Happy Valley 
proposal proposes to take 50% of the habitat that is 
suitable for this species within the proposal area.  

• The proposed offsets do not provide a net 
conservation benefit. Offsets should apply a positive 
ratio of 2:1 land containing extant native vegetation 
proposed to be ceded to the State, and 3:1 for land 
containing rehabilitated vegetation proposed to be 



3 

Preliminary 
Environmental 

Factors 
Proposal Characteristics Government Agency and Public Comments 

Identification of 
Key Environmental 

Factors 
ceded to the State. 

• Offset areas should be “like for like” vegetation in good 
condition in areas that are secure from threats of 
development. 

• Any land offsets should have their land titles 
transferred to the State. 

• The proposal will impact 53.3% of the northern 
population of Daviesia elongata subsp. elongata. 

• The proposal significantly impacts vegetation 
complexes that are inadequately reserved (less than 
15% in reserves). 

• As stated in the Keighery et al report (2008), the 
Whicher Scarp is an area of outstanding flora values. 

• The remaining naturally vegetated areas of the 
Whicher Scarp are of outstanding regional significance 
that meets the six criteria for regionally significant 
natural areas. 

• The Whicher Scarp is a discrete and distinct forest 
ecosystem and this information will be incorporated in 
the revised Forest Management Plan. 

• The Whicher Scarp forest ecosystem should be 
considered a vulnerable forest ecosystem 
(Commonwealth of Australia,1997) because the 
Whicher Scarp is a restricted area (23,700ha), about 
57% has already been cleared, and it is subject to a 
variety of threatening processes including mining 
exploration, active mining and dieback. 

• Only about 3% of remnant vegetation on the Whicher 
Scarp is in formal reserve and 8% is in formal or 
informal reserves. 

• The proposal to mine areas of the Whicher Scarp, both 
State forest and contiguous areas of private land 
poses unacceptable environmental impact. 

• The Argyle forest block is subject to a long standing 
recommendation that it be protected in a national park. 



4 

Preliminary 
Environmental 

Factors 
Proposal Characteristics Government Agency and Public Comments 

Identification of 
Key Environmental 

Factors 
• The proposed mining area has very diverse 

vegetation: 
- 9 floristic community types comparable to PECs 
- 14 vegetation units  
- 381 taxa including one declared rare flora 

species, 10 priority flora species and 3 range 
extensions. 

• The Phytophthora up slope of Happy Valley appears to 
be confined. 
 Phytophthora has greatest impact in areas where soil 

has been disturbed. 
• Davesia elongata subsp. elongata is of particular 

importance given that the proposal is likely to constrict 
its range. 
 
 

Public 
• SW is international biodiversity hotspot and already too 

much of Whicher Scarp has been cleared. 
• Corridors of natural vegetation needs to be protected. 
• Much of Whicher Scarp is subject to mining tenements, 

so if approval is given for Happy Valley, there is likely 
to be a “falling domino” effect with other approvals in 
the area. 

• Concerns about spread of dieback and weeds 
 

Fauna The proposal will potentially impact 
on the following Commonwealth 
and State listed species and their 
habitat: 
• Carnaby’s Black-Cockatoo 
• Forest Red-tailed Black-

Cockatoo 
• Baudin’s Black-Cockatoo 
• Western Ringtail Possum 

Government 
• The native vegetation proposed for clearing provides 

significant habitat for threatened fauna species and 
should be considered a critical asset. 

• The proposed clearing will reduce the efficacy of 
ecological linkages in an increasingly fragmented 
landscape.  

• Feral bee control for a period of two years after 
completion of rehabilitation works will not provide long-

Considered to be a 
relevant 
environmental 
factor 
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Preliminary 
Environmental 

Factors 
Proposal Characteristics Government Agency and Public Comments 

Identification of 
Key Environmental 

Factors 
• Brush-tailed Phasogale 
• Chudich 
• Quenda 
• Brush or Black-gloved Wallaby 
• South-West Carpet Python 
• Western False Pipistelle 

term benefits. 
• Fox control is already being undertaken by DEC and 

further control as part of an offset should therefore be 
developed in partnership with DEC.  

• The value of yellow sand habitats are understated as 
fauna habitats. 

• Comments about the local and regional significance of 
possible short range endemic invertebrate fauna are 
not supported by the information presented.  “no 
species will cease to exist as a result of the proposal”  
but invertebrate samples were not identified.  The 
statement is therefore unsupported speculation. 

• No evidence is provided on the capacity of the reptile 
species recorded to survive mining. 

• The ERMP fails to note the total amount of cockatoo 
habitat located in the proposed offset areas and the 
maturity of the vegetation. 

• Details of the artificial hollows should be provided. 
• The Department’s view is that all remaining native 

habitat is required to support the persistence of the 
cockatoos and that additional resources are required 
to maintain current numbers of the listed species.  
Successful revegetation of the site cannot be 
guaranteed and even if the revegetation is successful 
it does not benefit the species in the shorter tern i.e. 
the next 15 to 20 years for foraging and 100 to 150 
years for breeding/nesting. 

 
Public 
• Commonwealth document states there are 2 habitat 

trees per hectare so there are 88 habitat trees in the 
State forest component of the mine plus the private 
land component of the mine. 

• Chuditch, ringtail possums, Carnaby’s cockatoos and 
Red tailed Black cockatoos have all been reported 
within the footprint or on neighbouring private land 



6 

Preliminary 
Environmental 

Factors 
Proposal Characteristics Government Agency and Public Comments 

Identification of 
Key Environmental 

Factors 
• Chuditch numbers and native birds have declined 

significantly since commencement of Gwindinup mine 
• 2007 fauna survey was cut short because of theft of 

traps 
• Large numbers of kangaroos have moved onto 

neighbouring properties because of habitat clearing 
and the establishment of grasses to stabilise bunds at 
Gwindinup mine site.   

 
Rehabilitation The proponent will implement a 

number of rehabilitation measures 
including minimum targets for the 
direct and seasonal return of topsoil 
in different rehabilitation 
management units; constructing the 
returned topsoil habitat to be similar 
as possible to the pre-mining 
profile; using provenance-correct 
seed and other propagative plant 
material; involving local plant 
nurseries in the propagation of 
seedlings of conservation 
significant species for replanting 
following rehabilitation; controlling 
spread and introduction of weed 
and dieback; and minimum targets 
for diversity and abundance of flora 
on rehabilitated areas. 

Government 
• The proponent should implement best management 

practice of 100% direct top soil return. 
• Rehabilitated areas that have been mined or used for 

infrastructure either in association with the Happy 
Valley or Gwindinup mines should not be considered 
offsets. 

• The proponent’s nominated completion criterion of 
60% flora species diversity is lower than the standard 
of 70% currently applied to similar proposals. 

• Rehabilitated State forest should be returned to DEC 
at a standard acceptable to the Department. 

• Vegetation monitoring sites should be selected in 
consultation with DEC. 

• Rehabilitation of the footprint should not be considered 
an offset of proposal impact. 

• No environmental information is available on the 
values of the vegetated land proposed for offsets. 

• If land was found to have suitable values to offset 
residual impacts of the proposal, it should be vested 
with the Conservation Commission for DEC 
management. 

• The most similar mineral sands mine rehabilitation 
program at Yarloop mine has not restored a diverse 
native vegetation community that existed pre-mining. 

• Dieback completion criteria need to be developed. 

Considered to be a 
relevant 
environmental 
factor 
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Preliminary 
Environmental 

Factors 
Proposal Characteristics Government Agency and Public Comments 

Identification of 
Key Environmental 

Factors 
• Rehabilitation practices suggested such as block 

translocation does not take into account dieback 
status.  Movement of soils from infested areas to 
unmappable to uninfested area is not acceptable 
hygiene or rehabilitation practice. 

• Completion criterion for rehabilitation success is 
proposed to be low at just 60% 

 
Public 
• It takes 20 to 50 years for a jarrah seedling to grow a 

rhizome before it grows into a tree and forest 
reestablishment takes so long that clearing should be 
assessed as permanent disturbance. 

• The water table has been lowered at other mines in the 
area which stops rehabilitation to original diverse 
community. 

• The removal of gravels will alter not only the profile but 
also functioning of the buffered microclimate created by 
the structure of the Whicher Scarp. 

• Revegetation even close to the present “state” is 
untenable and implausible. 

• The re-establishment of pre-mining soil structure 
cannot be guaranteed.  Landform heterogeneity with a 
shift towards draining habitats is predicted. 

• One of the aims of the backfill proposal is to ‘create 
overall soil profiles that fully encourage plant root 
penetration, infiltration of rainwater and the passage of 
groundwater, unless specific reasons exist to do 
otherwise’.  This will obviously result in a free-draining 
soil.  Thus, the many plants relying on superficial, 
localised perched water tables, some of significance 
will have little chance of re-establishment. 

• As no numbers or species are supplied by the 
proponent for translocations, nor numbers, species or 
seed treatments for recalcitrant species (the 
recalcitrant species have not been identified) given for 
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Preliminary 
Environmental 

Factors 
Proposal Characteristics Government Agency and Public Comments 

Identification of 
Key Environmental 

Factors 
the direct seeding program, it is impossible to 
determine whether there is any chance at all of the 
proposed rehabilitation reaching the success of the 
(now) existing vegetation. 

• Bemax has an acceptable history of post-mining 
rehabilitation and approval should not be withheld 
unless impacts are severe and likely to be irreversible. 

• Rehabilitation following mining in other areas has not 
been successful. 

• There is insufficient incentive for companies to 
rehabilitate to a high standard. 

• Until, or unless, the proponent can unequivocally state 
that it can restore the original vegetation in good 
condition, with structural and species integrity, setting 
quantitative and measurable targets, underpinned by 
knowledge of the propagation and soil requirements of 
all the plants in the affected communities, and that 
these requirements can be supplied, this sensitive and 
important area should not be mined. 

• Results and discussion of the report ‘Post-Mining 
Fauna Monitoring at the Ludlow Mining Lease – 
December 2008 – Bamford Consulting Ecologists for 
Bemax Pty Ltd noted that lack of litter cover and the 
low density of vegetation affected reptile numbers and 
numbers of individuals of each reptile species was low.  
Birds reliant on eucalypt canopy were poorly 
represented.  Mammals were caught in such small 
numbers “no observations on impact or colonisation 
can be made”.  Only one house mouse was captured 
representing mammal usage of the rehabilitated areas.  
“The lack of captures of any native mammals within the 
2006 rehabilitated area is expected due to the lack of 
suitable habitat (either hollow bearing trees or dense 
thickets of understorey vegetation”.    

Surface and ground 
water 

Groundwater 
The proponent considers there are 

Government 
• Happy Valley is an elevated shelf deposit on the 

Factor can be 
managed via Part V 
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Preliminary 
Environmental 

Factors 
Proposal Characteristics Government Agency and Public Comments 

Identification of 
Key Environmental 

Factors 
no groundwater dependant 
ecosystems in the vicinity of the 
proposal area. Perched aquifers 
may exist, however, impacts as a 
result of the loss of these cannot be 
determined. 
 
Implementation of the proposal may 
result in: 
• reduction in groundwater 

availability; and 
• affect groundwater quality. 
 
Surface Water 
The proposal area lies within the 
upper slopes of the Gynudup Brook 
and Tren Creek Surface Water 
Management Areas. 
 
Four small unnamed tributaries of 
Gynudup Brook cross the proposal 
tenements. 
 
Implementation of the proposal may 
result in: 
• a reduction of catchment yield 

during mining as a result of 
diversion of stormwater runoff; 

• an increase in surface flow rates 
due to decreasing infiltration 
rates and vegetation cover; and 

• reduction in surface water 
quality. 

northwest slope of the Whicher Scarp. 
• A dry mine is expected because a standing water table 

has not been intersected in all but one of the test pits. 
• There may be perched aquifers but these are unlikely 

to result in much flow into the pit. 
• Any discharged from the mine site would be regulated 

under an Environmental Protection Act 1986 Licence 
issued by DEC. 

• Despite its location within the proclaimed Capel River 
catchment areas, a Permit to Interfere with Bed and 
Banks will not be required because the interference is a 
location within a Mining Lease and is not related to the 
taking or diverting of water. (Altering runoff to creeks is 
short term and cannot be considered as the taking of 
water as defined by the RIWI Act). 

• An amendment to the Yarragadee groundwater licence 
would be required. 

• The following monitoring actions should be carried out: 
- Surface water quality of any discharges off site; 
- Two years base line ground water quality 

monitoring bores should be used to set trigger 
levels based on the mean +/- 3x standard deviation 
to accommodate seasonal variations. 

- Monitoring bores should be monitored monthly for 
water level, pH EC and temperature. 

- Quarterly laboratory analyses are recommended for 
pH, EC temperature, TDS total acidity, total 
alkalinity, Cl, SO4, Al, Fe and Mn for areas at the 
foot of the scarp where Acid Sulphate Soil 
environments may be present. 

- Yarragadee production bores should be sampled 
annually and should be analysed for Major 
Components as outlined in the Department of 
Water’s Statewide Policy No. 19. 

 
Public 

of Environmental 
Protection Act 1986 
and through a Permit 
to Interfer with Bed 
and Banks.  Impacts 
to vegetation from 
impacts to the 
perched aquifers is 
addressed in Section 
4.1 of the report. 
 
Not considered to 
be a relevant 
environmental 
factor 
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Preliminary 
Environmental 

Factors 
Proposal Characteristics Government Agency and Public Comments 

Identification of 
Key Environmental 

Factors 
• Concern about flows and water quality in natural 

creeks, particularly if surface waters flow into creeks 
across disturbed ground associated with creek 
crossings. 

• Concerns regarding potential for soil erosion onto 
neighbouring down-slope properties. 

• Concern about release of flood waters from mine site 
water storage dams contaminating dams used for stock 
and human consumption on neighbouring properties 

• Water levels have dropped since commencement of 
Gwindinup mine and concern that this will get worse 
with the Happy Valley proposal. Proponent denies 
responsibility for fall in water levels or quality. 

• Water quality from neighbouring bores have become 
so high in iron content that they are not suitable for 
human or stock consumption or for irrigating crops. 

• Gwindinup mine site appears to waste large quantities 
of water which drains off site instead of reusing the 
water. 

• Lowering of the water table and altered seasonal 
patterns of wetting and drying are severely stressing 
and killing trees surrounding the Gwindinup mine. 

• Unclear what route is planned for the water pipe to 
transported water to the Happy Valley site.  

• A surface drainage management plan should be 
prepared prior to the assessment of Happy Valley not 
afterwards. 

• Agreements with neighbouring residents should be a 
requirement prior to approval.  These should include a 
water guarantee addressing both water quality and 
quantity.  

POLLUTION
Noise Four residences are likely to be 

impacted by this proposal. 
 

Government 
• The proponent should achieve amenity agreements 

with affected residences (R1, R2, R5 and R6) before 

Considered to be a 
relevant 
environmental 
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Preliminary 
Environmental 

Factors 
Proposal Characteristics Government Agency and Public Comments 

Identification of 
Key Environmental 

Factors 
Modelling predicts that noise 
criteria in the Environmental 
Protection (Noise) Regulations 
1997 would be exceeded during 
construction of the northern 
acoustic bund and the western 
overburden stockpile, and during 
mining of both the northern and 
southern pits.  

the mining operations commence. 
• Compliance with assigned noise levels at the nearby 

residences may not be acceptable to the affected 
residents. 

• The proposed operation will increase the noise 
influencing factors in the nearby area especially to R5 
residence where the assigned noise level will be 
elevated by 9dB.  This is a significant increase. That is 
almost certain to be recognized as an impact on 
amenity. 

• If there is not an amenity agreement with the affected 
residents, the proponent should be required to 
demonstrate that the noise emissions are managed to 
below the new (elevated) assigned level as far as 
practicable, so as to minimise the overall noise impact. 

• Thorough noise monitoring will be an important 
component of management if amenity agreements are 
not reached. 

• Noise levels at residence R5 need to be lower than the 
new (elevated) assigned level by at least 5dB and very 
noisy activities will need to be limited to certain times 
(e.g. only one loader during night time operations). 

• A construction noise management plan should be 
developed for each phase of construction. 

• Each piece of equipment should not exceed the noise 
power level assumed for the noise modelling. 

• The proponent should continuously monitor noise 
levels at a couple of locations close to the affected 
residences; R5 and R1 and demonstrate that noise is 
always being managed to comply with the noise 
regulations. 
 

Public 
• Several neighbouring residents reported issues relating 

to high noise levels from the Gwindinup mine including 
loss of amenity and health impacts from loss of sleep.   

factor 
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Preliminary 
Environmental 

Factors 
Proposal Characteristics Government Agency and Public Comments 

Identification of 
Key Environmental 

Factors 
• High construction noise levels have not been limited for 

Gwindinup, so it would be essential for noise levels to 
be capped at all stages of the happy Valley proposal 
including construction, operational mining and 
rehabilitation. 

• Received noise levels need to be capped so that the 
cumulative noise emissions from concurrent operations 
at both Gwindinup and Happy Valley do not exceed 
maximum levels. 

• Concerns were raised about noise monitors not be 
located to record the maximum noise levels received at 
a neighbouring residence.  

• Noise levels averaged over a time interval do not show 
the peak levels that residence experience. 

 
Dust Four sensitive receptors may be 

impacted by dust.  Vegetation 
adjacent to the mine may also be 
impacted. 
 
Dust and particulate emissions may 
result from materials handling and 
transfer as well as vehicle and 
mobile machinery movement over 
exposed ground and controlled 
burning. 

Government 
• Dust emission sources associated with all different 

phases of the proposal (construction, operation and 
rehabilitation) need to be identified. 

• Supporting information about location, topography, 
meteorology, and soil moisture should be provided 
when making statements regarding air quality and 
emission sources. 

• Data related to meteorological parameter affecting dust 
generation (wind, temperature and rainfall data) should 
be provided from the nearest meteorological monitoring 
station in the region. 

• The proponent needs to demonstrate that either the 
residences will not be occupied during the life of the 
mine or that impacts at these receptors are below the 
national guidelines.  Total annual emissions of PM10 is 
inadequate as there is no direct link between total 
annual emissions and ambient air quality criteria. 

 
 Public 
• Concerns raised regarding dust included: 

Impacts of dust on 
vegetation have 
been addressed in 
Section 4.1 
 
Not considered to 
be a relevant 
environmental 
factor 
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Preliminary 
Environmental 

Factors 
Proposal Characteristics Government Agency and Public Comments 

Identification of 
Key Environmental 

Factors 
- loss of amenity  
- dust damage to crops 
- high dust levels affecting machinery causing 

additional maintenance. 
- chemical components of dust including radioactivity 

having potential impacts on stock and human health 
• High levels of airborne dust from Gwindinup mine have 

been recorded on neighbouring properties. 

SOCIAL SURROUNDINGS 
Heritage The proposal area occurs within the 

Gnarla Karla Booja native title claim 
area.  Creeks running through the 
proposal area have ethnographical 
significance due to their 
assoaciation with the Waugal. 

Government 
• The Department of Indigenous Affairs is satisfied that 

the proposed impacts and associated management 
commitments are adequate in regard to Aboriginal 
heritage and compliance with the Aboriginal Heritage 
Act 1972. 
 

Factor can be 
managed via the 
Aboriginal Heritage 
Act 1972. 
 
Not considered to 
be a relevant 
environmental 
factor 

Consultation The proponent considers it has 
developed a comprehensive 
consultation program that will be 
implemented throughout the 
feasibility, planning, commissioning, 
operational and rehabilitation 
phases of the proposal. 

Public 
• Local residents considered proponent consultation over 

Gwindinup and Happy Valley to be poor. 
 

A public review 
period of 12 weeks 
was included within 
the environmental 
impact assessment. 
 
Not considered to 
be a relevant 
environmental 
factor 

Amenity values The proposal is likely to be visible 
from some residences and 
roadways located on the Swan 
Coastal Plan and Whicher Scarp 
which the Gwindinup and Yoganup 
extended mine are already visible 
from. 

Public 
• Concerned that mining will diminish value of rural 

tranquility and lifestyle 
• Value recreating in State forest area 
• Clarification sought regarding impacts on views 
• Light spill will greatly increase because Happy Valley is 

elevated on the escarpment. 

Considered under 
section 4.3 
 
Not considered to 
be a relevant 
environmental 
factor 
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PRINCIPLES 

Principle Relevant 
Yes/No 

If yes, Consideration 

1. The precautionary principle 
Where there are threats of serious or irreversible 
damage, lack of full scientific certainty should not 
be used as a reason for postponing measures to 
prevent environmental degradation. 
In application of this precautionary principle, 
decisions should be guided by – 
(a) careful evaluation to avoid, where practicable, 

serious or irreversible damage to the 
environment; and 

(b) an assessment of the risk-weighted 
consequences of various options. 

Yes The proposal would result in the loss of highly diverse flora and 
vegetation and conservation significant and rehabilitation of the site 
is unlikely to be able to reproduce the diversity and  productivity of 
the environment or enhance the proposal area. 
 
Flora and vegetation, Conservation Significant Fauna and Habitat 
and Rehabilitation are considered in this report. 
 

2.  The principle of intergenerational equity 
The present generation should ensure that the 
health, diversity and productivity of the environment 
is maintained and enhanced for the benefit of future 
generations. 

Yes The proposal would result in the loss of 146 ha of regionally 
significant vegetation and conservation significant fauna habitat 
reducing environmental productivity. 
 
Rehabilitation of the site is unlikely to be able to reproduce 
the diversity and productivity of the environment or enhance 
the proposal area. 
 
Flora and vegetation, Conservation Significant Fauna and Habitat 
and Rehabilitation are considered in this report. 

3.  The principle of the conservation of biological 
diversity and ecological integrity 

Conservation of biological diversity and ecological 
integrity should be a fundamental consideration. 

Yes Loss of fauna habitat for conservation significant species 
could contribute to the loss of species. 
 
Fragmentation and isolation of habitat areas could cause the 
loss of local fauna populations or limit the genetic diversity 
of populations. 
 
Loss of significant habitat existing in small and isolated 
patches could contribute to the loss of ecosystem integrity. 
 
Conservation Significant Fauna and Habitats are considered in this 
report. 

4.  Principles relating to improved valuation, pricing No  
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PRINCIPLES 
Principle Relevant 

Yes/No 
If yes, Consideration 

and incentive mechanisms 
(1) Environmental factors should be 

included in the valuation of assets and 
services. 

(2) The polluter pays principles – those who 
generate pollution and waste should 
bear the cost of containment, avoidance 
and abatement. 

(3) The users of goods and services should 
pay prices based on the full life-cycle 
costs of providing goods and services, 
including the use of natural resources 
and assets and the ultimate disposal of 
any waste. 

Environmental goals, having been established, should 
be pursued in the most cost effective way, by 
establishing incentive structure, including market 
mechanisms, which enable those best placed to 
maximize benefits and/or minimize costs to develop 
their own solution and responses to environmental 
problems. 
 
 
5.  The principle of waste minimisation 
All reasonable and practicable measures should be 
taken to minimize the generation of waste and its 
discharge into the environment. 
 

No  
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Identified Decision-making Authorities 

 
 



 

 
 

 
Identified Decision-making Authorities 

 
Section 44(2) of the Environmental Protection Act 1986 (EP Act) specifies that 
the EPA’s report must set out (if it recommends that implementation be 
allowed) the conditions and procedures, if any, to which implementation 
should be subject.  This Appendix contains the EPA’s recommended 
conditions and procedures. 
 
Section 45(1) requires the Minister for Environment to consult with decision-
making authorities, and if possible, agree on whether or not the proposal may 
be implemented, and if so, to what conditions and procedures, if any, that 
implementation should be subject. 
 
The following decision-making authorities have been identified for this 
consultation: 
 

Decision-making Authority Approval 
1.  Minister for Mines  Mining Act 1978  
2.  Department of Mines & 

Petroleum 
Mining Act 1978 

3.  Department of Environment 
and Conservation 

• Works Approval and Licence 
 

4. Minister for Environment Wildlife Conservation Act 1950 
5. Minister for Water Rights in Water and Irrigation Act, 1914 
6. Minister for Lands Land Administration Act 1997 
7. Minister for Indigenous Affairs Aboriginal Heritage Act 1972 
Note: In this instance, agreement is only required with DMA #1, 4, 5 and 6 
since these DMA’s are Ministers. 

 
 
 
 

 



 

 
 
 
 
 

Appendix 5 
 
 

Summary of Submissions and 
Proponent’s Response to Submissions 

 
 
 
 
 
 
 

Appendix 6 
 
 

M.E. Trudgen & Associates Floristic Review 
 
 
 

 


