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1. INTRODUCTION

The purpose of this Review is to summarise the consistency of the Happy Valley Integrated Mining
and Rehabilitation Plan (IMRP) against the key expectations of the Environmental Protection
Authority (EPA) of Western Australia’s Guidance Statement No. 6 (Rehabilitation of Terrestrial
Ecosystems).

2. COMPARISON OF IMRP STATEMENTS AGAINST ASSESSMENT CRITERIA

Assessment of the adequacy of rehabilitation plans such as the Happy Valley Integrated Mining and
Rehabilitation Plan is conducted by comparison against EPA Guidance Statement No. 6
(Rehabilitation of Terrestrial Ecosystems) (EPA 2006). Key criteria for rehabilitation plans mentioned
in Guidance Statement No. 6 have been compared with statements in the IMRP in Table 1.

2.1 INDIVIDUAL FACTORS

2.1.1 Soils and landform

In general, soil and landform rehabilitation is addressed in sufficient detail to meet the requirements of
the EPA.

2.1.2 Vegetation and flora

Vegetation and flora rehabilitation is also well-detailed, which is necessary as vegetation re-
establishment measurements are to be utilised as a proxy for general ecosystem recovery. Use of
vegetation re-establishment measures for this purpose is endorsed by the EPA.

Target ranges

The targets given in completion criteria for plant establishment and diversity are within the acceptable
range; however, no justification is given for selecting the low end of the 60-80% range given by the
EPA. Guidance Statement No. 6 notes that “setting appropriate targets requires past experience in
similar habitats and knowledge of the proportion of plant species that are unlikely to recruit or can be
propagated from seeds in the short term.” Despite previous experience in rehabilitating minerals sands
mines, other Bemax revegetation projects have been conducted with different species on different
landscapes. Although these projects were successful and apparently indicate that Bemax has the
capacity to carry out successful rehabilitation in a variety of environments, no similar rehabilitation
program exists for comparison. It appears that conservative revegetation targets for Happy Valley
(60%) have been selected to allow a buffer in the event that some species prove difficult to restore.
These targets are interim targets only, and subsequent to stakeholder review and preliminary
revegetation trials (due to commence in April 2009), these targets should be revised upward where
appropriate.

Guidance Statement No. 6 also requires that “specific targets are set for rare or priority plant taxa in

consultation with DEC when these are to be reintroduced”. Several Priority species are known to exist
in the project area, and although these are considered to be widespread in the surrounds, specific
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management actions/completion criteria should be included in the IMRP following further
consultation with DEC.

Structural diversity and species abundance

Separate targets for overstorey (tree) and understorey vegetation strata exist; however, this may be
insufficient to address the EPA requirements that "separate cover and diversity targets should be set
for different plant strata (herbs, shrubs, grasses, trees)" and “structural diversity should be measured by
variation in relative dominance of plants across sites". Additional completion criteria are anticipated to
be included in the IMRP pending the results of revegetation trials as mentioned above, which will give
a clearer indication of the likely success and rate of revegetation of different strata.

Guidance Statement No. 6 also requires that “separate relative cover or abundance targets should also
be set for the dominant species in habitats” and that “dominant plants should be present at appropriate
relative densities and there should be good evidence that sufficient relative cover of these species will
eventually be established”. Additional completion criteria should be formulated to address the re-
establishment of dominant plant species.

2.1.3 Fauna

Few completion criteria exist for fauna re-establishment, generally relating to fauna habitat; however,
this is appropriate as vegetation recovery measures are to be used as a proxy for general ecosystem
recovery. It is assumed that by providing habitat, animals residing in neighbouring bushland will re-
colonise the rehabilitated sites.

2.1.4 Hydrology

Few completion criteria address hydrology; however, this is appropriate as impacts on hydrology are
considered to be minor and largely restricted to groundwater movement. Management and monitoring
actions are restricted to groundwater availability as a resource for vegetation, which is appropriate
given that the primary function of groundwater within the project area is to sustain vegetation.
Completion criteria also address surface water in relation to effects on soils and landform (runoff and
erosion).

2.2 GENERAL COMMENTS

2.2.1 Offsets

Offsets are briefly mentioned (IMRP Section 3.1 and 3.2) and areas cited appear to satisfy the
requirement that "where significant clearing of native vegetation is to occur, offsets should be
implemented in an attempt to achieve 'no net loss' of environmental assets". Guidance Statement No. 6
also requires that *“offsets should be appropriately located and designed such that resulting habitats are
of sufficient quality to replace habitats lost elsewhere”. This requirement is not explicitly met in the
description of offsets, which states that "areas of currently cleared land would be replanted with native
vegetation, where this would result in an achieveable environmental benefit in return for the effort
involved (including 14 ha of quarries and tracks in State forest)".
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Further development of the details of the offsets package shall occur as the project proceeds. The final
offsets package should include habitat considerations and these considerations should be discussed in
the IMRP where relevant.

222 Best practice
Several elements of the IMRP demonstrate best practice in current rehabilitation projects.
Publication of rehabilitation strategies and outcomes

The proponent's willingness to collate and interpret results of different rehabilitation techniques, and
disseminate information generated through publication in a peer-reviewed journal will help address the
current lack of publicly available information in this area, as noted by EPA (2006). Replicate impact
and reference sites are to be established, allowing for direct comparison between mined and unmined
areas, and off-site impacts are also to be monitored.

Investigation of fungal recovery

Seedlings are to be inoculated with mycorrhizal fungi, and the establishment and development of soil
fungal communities (fungal diversity and abundance) shall be monitored along with vegetation re-
establishment to determine the response of fungi to rehabilitation techniques and whether their
responses mirror those of vegetation. This will help address the current shortcoming in knowledge
concerning fungal biodiversity in rehabilitated minesites, as noted by EPA (2006).

Flora rehabilitation research

Targeted research will also be undertaken to determine the optimal method to re-establish seven key
flora species within the proposal area:

e Hibbertia spp. — four species potentially within the proposal area

e Lepidosperma spp. — eight species potentially within the proposal area, at low abundance

e Lomandra spp. — two species potentially within the proposal area, but uncommon

e  Stirlingia latifolia — one of several keystone species associated with the yellow sandplain unit
e Phlebocarya ciliata — a keystone species dominant in at least three vegetation types

e Tetraria spp. — three species potentially within the proposal area, in varying abundance.

This research will improve rehabilitation outcomes at the Happy Valley and other minesites, and also
potentially help improve vegetation quality in the South West.
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Table 1 Comparison of Happy Valley Integrated Mining and Rehabilitation Plan against key criteria of EPA Guidance Statement
No. 6 (EPA 2006). Where no reviewing comment exists, the rehabilitation plan has met the assessment document criterion.
Assessment document (EPA (2006)) Rehabilitation plan (Happy Valley IMRP) Reviewing
Section | Criterion Section | Statement Comment
Aims and objectives
2 Rehabilitation acknowledges that vegetation will 3.3 Rehabilitation objective 3: to return normally self-sustaining native
be permanently altered, but seeks to return a self- vegetation communities that are as close to the original as possible
sustaining native plant community that is as close (in terms of composition, extent, and abiotic characteristics),
to the original as possible. comprising habitats capable of supporting a diverse biota, and that
are capable of being managed without unwarranted additional
expense.
2 A key aim of rehabilitation is to ensure the long- 3.3 Rehabilitation objective 2: to return to those areas disturbed by
term stability of soils, landforms, and hydrology mining, stable and appropriate topography, hydrology, soil profiles
required for the sustainability of sites. and topsoils (i.e. abiotic factors) determined by pre-disturbance
studies as being best able to satisfy the final land-use concepts and
rehabilitation objectives.
2 The second main purpose of rehabilitation is to 3.1 The principal environmental objective for the Happy Valley mining
partially or fully repair the capacity of ecosystems proposal is to maintain and, where possible, enhance the social,
to provide habitats for biota and services for environmental and economic values and services of the proposal
people. area and surrounds [...].
3.1.1 The primary EPA objective for rehabilitation is to 3.3 Rehabilitation objective 1: to minimise overall (direct and indirect,
minimise environmental impacts resulting from short and long-term, on-site and off-site) disturbance impacts.
{)herme;nent ?har?gg_lt_:) fcc?systerrtls. TTf'S re?u_lrc_as Rehabilitation objective 3: to return normally self-sustaining native
edrfe u”;. 0 rle abil ate areas to sed sfuls a|r|1|ng vegetation communities that are as close to the original as possible
and functional ecosystems comprised of local (in terms of composition, extent, and abiotic characteristics),
provenance species. comprising habitats capable of supporting a diverse biota, and that
are capable of being managed without unwarranted additional
expense.
3.4.2 A key objective of rehabilitation is that ecosystems | 3.3 Rehabilitation objective 3: to return normally self-sustaining native

must be self-sustaining and/or capable of being
sustainably managed without unwarranted
additional expense.

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.
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Assessment document (EPA (2006))

Rehabilitation plan (Happy Valley IMRP)

Reviewing

3.4.2

A second key objective of rehabilitation is to return
sufficient representation of species to allow
vegetation to be identified as belonging to a
nominated plant community type (floristic
community or vegetation complex). This requires:

The majority of local native species to be returned.

The relative abundance of key species, especially
dominants such as trees to be similar to reference
plots.

The absence of substantial cover of non-local
species and weeds.

3.3

3.4

3.1.1

Management plans are based on clear objectives
and targets which can be effectively monitored and
audited to confirm that objectives are achieved.

3.4

3.6

5.1

Rehabilitation objective 3: to return normally 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.

Completion criterion (Table 9): Ground coverage of weed species to
be equivalent or less than corresponding State Forest communities.

To enable assessment of progress towards the principal
environmental and general rehabilitation objectives, Bemax has
developed a number of completion criteria (Table 9), to be assessed
in the following stages:

. planning
. pre-clearing
. pre-rehabilitation

. early (0 — 15 months)
. mid (15 months — 5 years)
. late (5 — 15 years).

For each completion criterion, performance indicators have been
identified to enable progress (expressed as a quantitative or
qualitative target) to be measured, assessed and reported on (Table
9).

The rehabilitation monitoring program is designed to assess the
effectiveness of rehabilitation strategies and the progression
towards completion criteria (Table 9).
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Assessment document (EPA (2006)) Rehabilitation plan (Happy Valley IMRP) Reviewing
3.11 Realistic rehabilitation objectives should be set 3.1 The principal environmental objective for the Happy Valley mining
that allow the overall impact of proposals to be proposal is to maintain and, where possible, enhance the social,
assessed for project approval. environmental and economic values and services of the proposal
area and surrounds, through a combination of the following efforts:
. minimisation of disturbance impacts
. rehabilitation of all areas proposed to be disturbed, with a net

increase in vegetation extent

. revegetation of 14 ha of abandoned gravel quarries and
access tracks in state forest

. long-term protection of 150 ha of native vegetation through
conservation covenants

. ongoing support for local and regional conservation initiatives.

3.3 Arising from the principal environmental objective and the landscape
planning principles, the following general or standard rehabilitation
objectives will be committed to by Bemax:

1. to minimise overall (direct and indirect, short and long-term,
on-site and off-site) disturbance impacts

2. to return to those areas disturbed by mining, stable and
appropriate topography, hydrology, soil profiles and topsoils (i.e.
abiotic factors) determined by pre-disturbance studies as being best
able to satisfy the final land-use concepts and rehabilitation
objectives

3. to return normally 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

4, to maximise the use of rehabilitation resources available on-
site

5. to improve the condition of vegetated sequences from the
foothills and flats to the upper slopes and plateau.
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Assessment document (EPA (2006)) Rehabilitation plan (Happy Valley IMRP) Reviewing
3.2 Ini;ial i_dentification of relevant rehabilitation 5.6 The first meeting (May 2007) of the Happy Valley Working Party,

objectives should be undertaken by the proponent, run by Bemax, consisted of people and groups in the local area that

in consultation with key stakeholders such as had made submissions to the Environmental Scoping Document,

DolR, the EPA and DEC, during the preparation of including:

ferral i .
referral and scoping documents . Capel LCDC

. Capel Shire

. DEC
. SW Environment Centre and Busselton-Dunsborough
Environment Centre
. Owners of Lot 215 to the north of the proposal
. Owners of Lot 1 to the west of the proposal.
11 The document has been prepared in accordance with the guidelines

published by the Environmental Protection Authority (EPA 2006)
and addresses the rehabilitation commitments provided in the
Environmental Scoping Document for the proposal (Strategen 2007)
and the subsequent Environmental Review and Management
Program (Strategen & Bemax 2009).

3.2 Consultation with key stakeholders is expected to 3.4 The completion criteria developed have been matched to currently
continue during the development of environmental achievable technology [...]. Therefore, completion criteria (and
management plans concerning rehabilitation of associated standards, performance indicators, and contingency
ecosystems. actions) will be subject to periodic review, with amendments made

to the satisfaction of the Department of Environment and
Conservation (DEC) and the Department of Industry and Resources
(DOIR).

5.2.1 Non-compliances [with the IMRP] will be reported to the DEC, along
with any measures that will be or have been taken to prevent
recurrence of the conditions leading to the non-compliance.

5.5 A report describing the performance of the IMRP in working towards
its objectives, based on monitoring results and the extent to which it
has been complied with, will be submitted to the DEC each 12
months on 31 March each year. The report will be provided to
documented stakeholders and will be otherwise publicly available on
request.

5.6 Bemax will continue to consult with relevant stakeholders
throughout the duration of the proposal to ensure that the
environmental aspects of the proposal are adequately managed.
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Assessment document (EPA (2006)) Rehabilitation plan (Happy Valley IMRP) Reviewing
3.3 The overall objective of a rehabilitation plan should | 3.1 The principal environmental objective for the Happy Valley mining
be stated as a definition. proposal is to maintain and, where possible, enhance the social,

environmental and economic values and services of the proposal
area and surrounds, through a combination of the following efforts:

. minimisation of disturbance impacts

. rehabilitation of all areas proposed to be disturbed, with a net
increase in vegetation extent

. revegetation of 14 ha of abandoned gravel quarries and
access tracks in state forest

. long-term protection of 150 ha of native vegetation through
conservation covenants

. ongoing support for local and regional conservation initiatives.

3.3 Proposed standard objectives for rehabilitation include:

Safe, stable, and resilient landforms and soils 3.3 Rehabiltation objective 2: to return to those areas disturbed by
mining, stable and appropriate topography, hydrology, soil profiles
and topsoils (i.e. abiotic factors) determined by pre-disturbance
studies as being best able to satisfy the final land-use concepts and
rehabilitation objectives

Appropriate hydrology 3.3

Providing visual amenity, retaining heritage values | 3.3 Rehabilitation objective 1: to minimise overall (direct and indirect,
and suitable for agreed land uses short and long-term, on-site and off-site) disturbance impacts

Rehabilitation objective 2: to return to those areas disturbed by
mining, stable and appropriate topography, hydrology, soil profiles
and topsoils (i.e. abiotic factors) determined by pre-disturbance
studies as being best able to satisfy the final land-use concepts and
rehabilitation objectives

Rehabilitation objective 3: to return normally 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

Resilient and self sustaining vegetation comprised | 3.3 Rehabilitation objective 3: to return normally self-sustaining native
of local provenance species 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
Comprising habitats capable of supporting all 3.3 expense

types of biodiversity

Reaching agreed numeric targets for vegetation 3.3
recovery
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Assessment document (EPA (2006)) Rehabilitation plan (Happy Valley IMRP) Reviewing
3.3 Completion criteria must be sufficiently stringentto | 3.4 See Table 9. Most completion criteria in Table
ensure that the overall objectives of rehabilitation 6-2 are quantitative or pass/fail,
have been met. allowing progress to be
measured.

Supporting evidence to be provided

5.5 A full and frank statement of predicted 2 See Sections 2.3 (Landforms), 2.4 (Soils), 2.5 (Vegetation), 2.6 Provides details of
environmental impacts should be provided. (Flora), 2.7 (Fauna) and 2.8 (Hydrology). environmental setting and likely
impacts for each significant
environmental factor.

3.2 The following evidence should be supplied in order to allow assessment of the magnitude and significance of factors constraining favourable outcomes:

Environmental significance

The magnitude of environmental impacts if 5.4 Contingency actions shall be employed if monitoring indicates that The IMRP assumes that
rehabilitation is not successful. completion criteria for the rehabilitation areas have not been met or rehabilitation will eventually be
are unlikely to be met (Table 13). successful, by allocation of

additional resources where
necessary to achieve the
desired completion criteria.

Components of biodiversity, environmental assets, | 2 Summary of important environmental features and likely impacts is Reader is referred to ERMP for
and heritage values listed in Table 6. The numeric given in Sections 2.3 (Landforms), 2.4 (Soils), 2.5 (Vegetation), 2.6 full details and assessment of
values listed in Table 6 are only to be used as a (Flora), 2.7 (Fauna) and 2.8 (Hydrology). significance of site biodiversity,
guide to help understand more important factors. environmental assets, and

Significant flora and fauna species or communities | 2.5, heritage values.

and Conservation Category Wetlands and other 2.6,
biodiversity aspects of major significance, as 2.7
explained in EPA Guidance Statements.

Information provided by terrestrial flora, 24,25
vegetation, and fauna surveys interpreted by
proponents, their consultants, and responsible
authorities.
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Assessment document (EPA (2006)) Rehabilitation plan (Happy Valley IMRP) Reviewing
The environmental objectives of the rehabilitation 3.1 The principal environmental objective for the Happy Valley mining
project. proposal is to maintain and, where possible, enhance the social,

environmental and economic values and services of the proposal
area and surrounds, through a combination of the following efforts:

. minimisation of disturbance impacts

. rehabilitation of all areas proposed to be disturbed, with a net
increase in vegetation extent

. revegetation of 14 ha of abandoned gravel quarries and
access tracks in state forest

. long-term protection of 150 ha of native vegetation through
conservation covenants

. ongoing support for local and regional conservation initiatives.

3.3 Arising from the principal environmental objective and the landscape
planning principles, the following general or standard rehabilitation
objectives will be committed to by Bemax:

1 to minimise overall (direct and indirect, short and long-term,
on-site and off-site) disturbance impacts

2. to return to those areas disturbed by mining, stable and
appropriate topography, hydrology, soil profiles and topsoils (i.e.
abiotic factors) determined by pre-disturbance studies as being best
able to satisfy the final land-use concepts and rehabilitation
objectives

3. to return normally 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

4, to maximise the use of rehabilitation resources available on-
site

5. to improve the condition of vegetated sequences from the
foothills and flats to the upper slopes and plateau.
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Assessment document (EPA (2006)) Rehabilitation plan (Happy Valley IMRP) Reviewing
Proposed environmental offsets. 3.1, 3.2 | Revegetation of 14 ha of abandoned gravel quarries and access Additional detail regarding
tracks in State forest habitats should be included

once developed as discussed in

Long-term protection of 150 ha of native vegetation through Section 2.2.1 of this document.

conservation covenants

Areas of currently cleared land would be replanted with native
vegetation, where this would result in an achievable environmental
benefit in return for the effort involved (including 14 ha of quarries
and tracks in State forest)

The sustainability of planned long-term land use. 3.1 The principal environmental objective for the Happy Valley mining
proposal is to maintain and, where possible, enhance the social,
environmental and economic values and services of the proposal
area and surrounds, through a combination of the following efforts:

. minimisation of disturbance impacts

. rehabilitation of all areas proposed to be disturbed, with a net
increase in vegetation extent

. revegetation of 14 ha of abandoned gravel quarries and
access tracks in state forest

. long-term protection of 150 ha of native vegetation through
conservation covenants

ongoing support for local and regional conservation initiatives.

Anticipated indirect environmental impacts on 2.8 Summaries of important landscape features, surface water features,
surrounding lands or waters. and local and regional aquifers, which are likely to be indirectly
affected by the proposal are given in Sections 2.3 (Landforms), 2.4
(Soils) and 2.8 (Hydrology).

3.3 Rehabilitation objective 1: to minimise overall (direct and indirect,
short and long-term, on-site and off-site) disturbance impacts
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Assessment document (EPA (2006)) Rehabilitation plan (Happy Valley IMRP) Reviewing

5.1 Off-site impacts will also be monitored by establishing monitoring
sites in susceptible areas adjacent to the mining proposal (e.g. near
watercourses potentially receiving waterflow from the proposal area,
areas downslope of the mining proposal).

4.14.1 Potential off-site groundwater impacts will be ascertained and
managed through the Water Resources Management Plan (CD916).

4.14.5 The major objectives of weed management will be the exclusion of
weed species from native rehabilitation areas, and preventing
importation of weed propagules into undisturbed forest areas.

3.74 Hygiene controls will be in place during clearing operations to
reduce the risk of introducing new weeds and/or spreading existing
weeds, and this hygiene will continue to be in place during
recreation of the soil profile and topsoil spreading.

2.8.3 PB (2008a) concluded that inflows of groundwater to the pit are
likely to be minor and are not expected to impact the regional
groundwater system, neighbouring groundwater users and
groundwater-dependent ecosystems.

Capacity and experience

Favourable outcomes of past rehabilitation 3.7.12 Cable Sands and Bemax have previously successfully rehabilitated
projects by the same proponent in similar habitats mineral sands mines to native vegetation at Jangardup, Yarloop,
(case studies). and Ludlow minesites, which are also located in southwest Western

Australia. A review of the proponent’s capacity to rehabilitate the
proposal area was undertaken by URS (2008). This review found
that rehabilitation was likely to be successful, given the proponent’s

Favourable outcomes of past rehabilitation
projects by other proponents in similar habitats
(case studies).
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Assessment document (EPA (2006))

Rehabilitation plan (Happy Valley IMRP)

Reviewing

Knowledge of typical outcomes in similar habitats
available to responsible authorities.

demonstrated ability to rehabilitate mineral sands mines with
appropriate soil profiles to support a diverse flora.

to revegetation success (e.g. see Table 7) by
assessment through a significance matrix or other
rating system. It is important that realistic goals are
set for rehabilitation projects that acknowledge the
impact of limiting factors listed in Table 1.

15 Rehabilitation experience gained from Bemax’s previous minesites
has been considered in the development of the document.
Knowledge and skills of the proponent and their 14 Bemax operates in accordance with its Environmental Management
consultants. System (EMS), which is certified in accordance with AS/NZ ISO
14001:2004.
Subordinate to the EMS is an extensive array of procedures,
documents and work instructions for all aspects of the Bemax
operations, including workforce training, document control,
emergency preparedness, performance monitoring and review, and
roles and responsibilities of staff and contractors.
3.7.12 All rehabilitation works will be carried out by suitably qualified
professionals employed by Bemax.
The available pool of relevant skills and 2.3.1, Site-specific studies commissioned by Bemax are listed for each
knowledge. 24.1, environmental factor in-text. All commissioned studies have been
251, conducted in the correct manner according to EPA Guidance
2.6.1, Statements. Within these sections, reference is made to more
2.7.1, general studies of the area, which are contained in Appendix 1.
2.8.1
15 Rehabilitation experience gained from Bemax’s previous minesites
has been considered in the development of the document.
3.7.12 As part of its commitment to achieving optimal rehabilitation
Commitment to achieve best possible outcomes. outcomes, Bemax has developed a nur_nber of Innovative
rehabilitation techniques through experience with prior projects.
These will be implemented to improve rehabilitation outcomes at the
Happy Valley site [...].
Factors likely to limit the success of revegetation
Indication of relative importance of limiting factors 3.7 A summary of the scale of rehabilitation constraints is provided [...]

(Table 10), as per the EPA Guidance on rehabilitation (EPA 2006).
The criteria used in the table are discussed further in the following
sections, with various controls and management measures
described for reducing the impact of these potential rehabilitation
constraints as far as possible.

Completion criteria
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Assessment document (EPA (2006))

Rehabilitation plan (Happy Valley IMRP)

Reviewing

3.4

34

Completion criteria must be designed to allow
effective reporting and auditing to define an
endpoint for rehabilitation activities where sites
can be handed over to a third party.

3.4

Completion criteria should be:

Specific enough to reflect unique set of
environmental, social, and economic
circumstances.

3.4

Flexible enough to adapt to changing
circumstances without compromising objectives.

3.4

Include environmental indicators suitable for
demonstrating that rehabilitation trends are
heading in the right direction.

3.4

Undergo periodic review resulting in modification if
required due to changed circumstances or
improved knowledge.

3.4

Based on targeted research which results in more
informed decisions.

3.7.8

See Table 9.

See Table 9.

The completion criteria developed have been matched to currently
achievable technology. It is acknowledged that with technological
advancement, rehabilitation techniques may change during the
mining operation, and where these changes facilitate an
improvement in the rehabilitation outcome, associated completion
criteria may be reviewed. Therefore, completion criteria (and
associated standards, performance indicators, and contingency
actions) will be subject to periodic review, with amendments made
to the satisfaction of DEC and DolR.

Completion criteria detailed in Table 9 are split into planning, pre-
clearing, pre-rehabilitation, early (0 — 15 months), mid (15 months —

5 years), and late (5 — 15 years) stages of rehabilitation progression.

The completion criteria developed have been matched to currently
achievable technology. It is acknowledged that with technological
advancement, rehabilitation techniques may change during the
mining operation, and where these changes facilitate an
improvement in the rehabilitation outcome, associated completion
criteria may be reviewed. Therefore, completion criteria (and
associated standards, performance indicators, and contingency
actions) will be subject to periodic review, with amendments made
to the satisfaction of DEC and DolR.

Bemax will commit to a research program focussed on the
successful propagation and planting of [seven identified priority]
species for use in rehabilitation projects.

Most completion criteria in Table
6-2 are quantitative or pass/fail,
allowing progress to be
measured.

No third-party handover is
discussed in text.

‘Specificity’ is somewhat
subjective; however, completion
criteria place sufficient emphasis
on quantitative results as
indicators of ecosystem
recovery.
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Review of Happy Valley Integrated Mining and Rehabilitation Plan

Assessment document (EPA (2006))

Rehabilitation plan (Happy Valley IMRP)

Reviewing

3.7.12 As part of its commitment to achieving optimal rehabilitation
outcomes, Bemax has developed a number of innovative
rehabilitation techniques through experience with prior projects.
These will be implemented to improve rehabilitation outcomes at the
Happy Valley site [...].
5.1 Measures of soil fungal diversity and abundance will also be taken
[...]. Collection of data on the response of fungal communities to
disturbance and rehabilitation will establish a valuable resource for
use in future rehabilitation projects.
34 Evaluation of completion criteria should be 34 See Table 9.
ggggugttgri b%/ Cgirt?]%?rési?enc? ggms;ﬂsrg;eraetrtﬁgute 5.1 Impact and reference sites for monitoring rehabilitation progress will
anal ysis 0} tr)z:\'ector analvsis P ’ be selected prior to ground disturbance. Sites will be selected on the
ySIS, ! Y ySIS. basis of having similar soil-landform associations, vegetation
communities, and fauna habitats to allow comparison between
impact and reference sites with replication.
3.4 Auditable completion criteria should consist of 3.4 See Table 9: completion criteria are split into six timeframes and
short-term goals which can be set as precise involve either numeric targets or pass/fail responses.
numeric targets or questions with definitive
answers.
341 A timeframe for achieving completion criteria is 3.4 Completion criteria detailed in Table 9 are split into planning, pre-
essential. clearing, pre-rehabilitation, early (0 — 15 months), mid (15 months —
5 years), and late (5 — 15 years) stages of rehabilitation progression.
3.4.2 The use of representative organisms in the 5.1 In rehabilitation areas, measures of vegetation recovery (species Progressive completion criteria
assessment of progress towards completion richness and diversity, plant density, percentage cover) will be used | are based primarily on
criteria should be validated. Plant diversity is the as proxies for ecosystem recovery, which is endorsed by the EPA vegetation characteristics as a
most common choice and is assumed to be (EPA 2006). proxy for other ecosystem
surrogate for all other types of organisms. elements (fauna, fungi, soils).
Standard completion criteria:
3.4.1 Abiotic factors
Safety, stability, sustainability, and suitability
Health and safety issues are adequately 3.4, Fire management strategies are incorporated into the IMRP aimed
addressed CcC2 at protecting developing rehabilitation and integrating older
rehabilitation into wider forest management
3.4, Access routes retained across the mining lease, as required for
CC30 ongoing fire and weed management
3.4, No hazards resulting from mining (pollutants, debris etc.) to be
CC40 present over the mining lease
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Assessment document (EPA (2006)) Rehabilitation plan (Happy Valley IMRP) Reviewing
3.4, No uncontrolled surface runoff or soil erosion that restricts access
CC42 by four wheel drive, is unstable and degrading, and/or compromises
landuse objectives
Landforms are stable 3.4, No uncontrolled surface runoff or soil erosion that restricts access
CC42 by four wheel drive, is unstable and degrading, and/or compromises
landuse objectives
3.4, Surfaces stable with no evidence of surface erosion that is likely to
CC52 limit establishment of a native vegetation cover
3.4, The rehabilitation surface is stable and vegetated, with no
CC63 uncontrolled run-off
Suitable for agreed use and economic values 3.4, Area meets landuse purposes as defined in Forest Management
retained CC4 Plan
3.4, No uncontrolled surface runoff or soil erosion that restricts access
CC42 by four wheel drive, is unstable and degrading, and/or compromises
landuse objectives
3.4, The site meets the agreed end land use
CC62
Sustainability without additional inputs 3.3 Rehabilitation objective 3: to return normally 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.

Visual amenity and heritage

Visual amenity meets agreed standards as defined | 3.4, Landform design is integrated with surrounding forest landscape,

by community expectations cc27 and will not cause an impediment to access for longer term
management by regulatory authorities

Heritage values retained (cultural, historical, 3.4, Heritage surveys have been completed ahead of clearing, and

archaeological) CC3 permission sought from relevant authority where sites are to be
disturbed

Educational and scientific significance is retained N/A N/A

(where applicable)

The distribution of vegetation should be spatially 3.4, Prepared rehabilitation areas direct seeded with a native species

varied. (Section 3.4.2) CC46 mix, with seed mix composition specific to vegetation type and

individual seeding rates determined by seed quality and germination
testing and feedback from annual monitoring program of plant
biodiversity parameters
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Assessment document (EPA (2006)) Rehabilitation plan (Happy Valley IMRP) Reviewing

3.2 All areas currently containing native vegetation would be
rehabilitated using prescriptions specifically developed to maximise
the opportunities for returning native vegetation to have as many of
the values and functions of the original vegetation as possible

3.3 Rehabilitation objective 3: to return normally 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

4.1 Bemax 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 project area, and annual pasture within
existing cleared farmland areas on privately owned land.

Pollution

No significant problems with pollutants — 3.4, No hazards resulting from mining (pollutants, debris etc.) to be
management in place to prevent environmental CC40 present over the mining lease

impacts

Off-site impacts

Avoid off-site impacts on lands and waterways 3.3 Rehabilitation objective 1: to minimise overall (direct and indirect,
(e.g. avoid dieback spread, avoid weed spread, short and long-term, on-site and off-site) disturbance impacts
avoid major impacts on hydrology) 3.4, Area has been mapped for dieback, and dieback management

CC5 zones have been agreed with regulatory authorities

3.4, Disturbance boundaries delineated with white sighter wire

ccs

3.4, Mine path and stockpile areas approved for clearing surveyed and

CC15 pegged

3.4, Overburden to be stockpiled as separate piles based on soil profile,

CC26 soil type, and dieback status

3.4, Risk of dieback spread minimised

CC43

3.4, Dieback survey and mapping indicates that dieback management

CC54 procedures have effectively contained dieback spread

3.4, The rehabilitation surface is stable and vegetated, with no

CC63 uncontrolled run-off
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Assessment document (EPA (2006)) Rehabilitation plan (Happy Valley IMRP) Reviewing
3.4, Dieback survey and mapping indicates that dieback management
CCo64 procedures have effectively contained dieback spread
Hydrology
Hydrology (water quality and availability) is 3.4, Prior to commencement of clearing, drainage plan developed for Flows and availability of
appropriate. CC7 implementation in cleared area groundwater are also to be
Completion criteria that measure flows and 3.4, No uncontrolled surface runoff or soil erosion that restricts access measured as per Section 5.1.
availability of surface and groundwater should be CC42 by four wheel drive, is unstable and degrading, and/or compromises
provided if there are major changes to hydrology. landuse objectives
3.4, Surfaces stable with no evidence of surface erosion that is likely to
CC52 limit establishment of a native vegetation cover
3.4, The rehabilitation surface is stable and vegetated, with no
CC63 uncontrolled run-off
Soils
Reconstruct soil structure and profiles. 3.4, Topsoil segregated on basis of vegetation type and dieback status
CC17
3.4, Native vegetation topsoil stripped in two layers: 0 — 50 mm and 50 —
CC18 150 mm
3.4, Native vegetation topsoil stripped during dry conditions wherever
CC19 practicable
3.4, Upper topsoil stripped with GPS buckets and stockpiled into pre-
CC20 determined locations
3.4, Native vegetation topsoil stockpiled separately to farmland topsoil
CC21
3.4, Native vegetation topsoil stockpiled over cleared native vegetation
CC22 areas to a maximum height of 1 m
3.4, Native vegetation topsoil stockpiles reshaped and surfaces ripped to
cca3 promote native species establishment where topsoil will not be
direct returned
3.4, Farmland topsoil stripped to a depth of 200 mm in one layer
CcC24
3.4, Farmland topsoil stockpiled over cleared farmland areas to a
CC25 maximum height of 4 m and stabilised with annual grasses where
required
3.4, Overburden to be stockpiled as separate piles based on soil profile,

CC26 soil type, and dieback status
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Assessment document (EPA (2006)) Rehabilitation plan (Happy Valley IMRP) Reviewing
3.4, Landform design is integrated with surrounding forest landscape,
cca7 and will not cause an impediment to access for longer term
management by regulatory authorities
3.4, Topsoil spread over 100% of the rehabilitated mine path
CC32
3.4 Direct return of topsoiIl achieved over 50% of the Whicher Slopes

CC33 community in State Forest at HVN, and 90% of the Sandplain
community in State Forest at HVS

3.4, Clearing, mine schedule, and topsoil handling plans to be updated
CC34 at six monthly intervals and compared with on-ground survey to
ensure compliance

3.4, Specific overburden types replaced at defined points within the post-

CC35 mining soil profile

3.4, Surface re-contoured with grader following survey (in line with pre-

CC36 mining contours)

3.4, Re-contoured surface deep ripped with conventional triple-tine

CC37 attachment at half machine width (D9) intervals

3.4, ‘Lower topsoil’ material replaced at 150 mm depth using tractors

CC38 and GPS buckets

3.4, ‘Upper topsoil’ material replaced at 50 mm depth using tractors and

CC39 GPS buckets

3.4, No uncontrolled surface runoff or soil erosion that restricts access

CC42 by four wheel drive, is unstable and degrading, and/or compromises
landuse objectives

3.4, Surfaces stable with no evidence of surface erosion that is likely to

CC52 limit establishment of a native vegetation cover

3.4, Reconstructed soil profile does not restrict vertical root development

CC53 of tree species

3.4, The rehabilitation surface is stable and vegetated, with no

CC63 uncontrolled run-off

" Direct topsoil return is defined as return within a single summer /autumn period, without requirement for stockpiling over winter / spring months
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Assessment document (EPA (2006)) Rehabilitation plan (Happy Valley IMRP) Reviewing
Soil properties including texture, bulk density, and 3.4, For each stage of mining, test pits established post soil
chemical properties should be used to set CC41 reconstruction to assess the following chemical and physical
measurable completion criteria concerning soil parameters to confirm they are capable of supporting the proposed
structure and function. revegetation cover:

- nutrients, pH and EC
- particle size distribution (proportions of sand, silt and clay)

- bulk density
3.4.2 Biotic factors
Resilient and self-sustaining vegetation
Vegetation is resilient and self-sustaining. 3.3 Rehabilitation objective 3: to return normally 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

3.4, At 15 years, rehabilitation is progressing towards success, as
CC68 evidenced by predicted trends for plant biodiversity values
monitored annually, i.e. variation in parameters over time does not
show statistically significant differences

Completion criteria should include measures of 3.4, Area has been mapped for dieback, and dieback management
plant species diversity, vegetation cover, weed CC5 zones have been agreed with regulatory authorities
management, and disease control. 3.4, Topsoil segregated on basis of vegetation type and dieback status
CC17
3.4, Overburden to be stockpiled as separate piles based on soil profile,
CC26 soil type, and dieback status
3.4, Access routes retained across the mining lease, as required for
CC30 ongoing fire and weed management
3.4, Risk of dieback spread minimised
CC43
3.4, Prepared rehabilitation areas direct seeded with a native species
CC46 mix, with seed mix composition specific to vegetation type and

individual seeding rates determined by seed quality and germination
testing and feedback from annual monitoring program of plant
biodiversity parameters

3.4, Nursery propagated seedlings (from a mixture of seed, cuttings, root
Ccc47 divisions, and tissue culture) replanted throughout the rehabilitation
area at a density >1,000 seedlings ha™
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Assessment document (EPA (2006)) Rehabilitation plan (Happy Valley IMRP) Reviewing
3.4, Tree density >1,000 plants per ha
CC48
3.4, At 15 months individual conservation species abundance to be at
CC49 least 60% of that recorded in pre-mining assessment plots
3.4, At 15 months species richness to be at least 60% of that recorded in

CC50 pre-mining assessment plots, with not more than 10 percent of the
annual assessment plots failing to record this level of diversity

3.4, Risks to young vegetation from fire, vermin, and weeds minimised
CC51
3.4, Dieback survey and mapping indicates that dieback management

CC54 procedures have effectively contained dieback spread.

3.4, Average tree density at 5 years will meet standards developed for
CC55 Kingia, Whicher Slope and Sandplain communities (quantitative
targets to be set following assessment of analogue sites), with not
more than 10 percent of the assessment plots failing to record this
overstorey density

3.4, At 15 months no areas greater than 0.01 ha without understorey
CC56

3.4, At 15 months species richness of native plant species to be at least
CC57 60% of that recorded in pre-mining assessment plots, with not more

than 10 percent of the annual assessment plots failing to record this
level of species richness

3.4, Ground coverage of weed species to be equivalent or less than
CC58 corresponding State Forest communities

3.4, No Declared Plants as defined by DAFWA (2007) present within
CC59 rehabilitation areas.

3.4, The rehabilitation surface is stable and vegetated, with no

CC63 uncontrolled run-off

3.4, Dieback survey and mapping indicates that dieback management
CC64 procedures have effectively contained dieback spread.

3.4 Average tree density at 15 years will meet standards developed for

CC65 Kingia, Whicher Slope and Sandplain communities (quantitative
targets to be set following assessment of analogue sites), with not
more than 10 percent of the assessment plots failing to record this
overstorey density

3.4, At 5 years no areas greater than 0.01 ha without understorey
CC66
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3.4, At 5 years species richness of native plant species to be at least
CCe67 60% of that recorded in pre-mining assessment plots, with not more

than 10 percent of the assessment plots failing to record this level of
species richness

3.4, At 15 years, rehabilitation is progressing towards success, as
CC68 evidenced by predicted trends for plant biodiversity values
monitored annually, i.e. variation in parameters over time does not
show statistically significant differences

3.4, Insect attack is no more vigorous within the mine site rehabilitation
CC69 than adjacent areas of unmined State Forest
3.4, Marri (or other dieback resistant tree species) is present at minimum
CC70 density of 100 stems per hectare
3.4, Ground coverage of weed species to be equivalent or less than
CC71 corresponding State Forest
3.4, No Declared Plants as defined by DAFWA (2007) present within
CC72 rehabilitation areas.

Completion criteria should include exclusion of fire | 3.4, Perimeter of each year’s rehabilitation block fenced

and other disturbances, particularly in early stages | CC45
of plant establishment.

3.4, Risks to young vegetation from fire, vermin, and weeds minimised
CC5h1
3.4, Insect attack is no more vigorous within the mine site rehabilitation
CC69 than adjacent areas of unmined State Forest

Plant species diversity

Plant species diversity reaches targets 3.4, Prepared rehabilitation areas direct seeded with a native species
CC46 mix, with seed mix composition specific to vegetation type and

individual seeding rates determined by seed quality and germination
testing and feedback from annual monitoring program of plant
biodiversity parameters

3.4, At 15 months individual conservation species abundance to be at
CC49 least 60% of that recorded in pre-mining assessment plots
3.4 At 15 months species richness to be at least 60% of that recorded in

CC50 pre-mining assessment plots, with not more than 10 percent of the
annual assessment plots failing to record this level of diversity

3.4, Average tree density at 5 years will meet standards developed for
CC55 Kingia, Whicher Slope and Sandplain communities (quantitative
targets to be set following assessment of analogue sites), with not
more than 10 percent of the assessment plots failing to record this
overstorey density
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3.4, At 15 months species richness of native plant species to be at least
CC57 60% of that recorded in pre-mining assessment plots, with not more

than 10 percent of the annual assessment plots failing to record this
level of species richness

3.4, Average tree density at 15 years will meet standards developed for
CC65 Kingia, Whicher Slope and Sandplain communities (quantitative
targets to be set following assessment of analogue sites), with not
more than 10 percent of the assessment plots failing to record this
overstorey density

3.4, At 5 years species richness of native plant species to be at least
CC67 60% of that recorded in pre-mining assessment plots, with not more
than 10 percent of the assessment plots failing to record this level of
species richness

3.4, At 15 years, rehabilitation is progressing towards success, as
CC68 evidenced by predicted trends for plant biodiversity values
monitored annually, i.e. variation in parameters over time does not
show statistically significant differences

Reintroduce species of conservation significance 3.4, Flora & fauna surveys have been completed, and management
CC6 strategies for any rare taxa recorded and implemented
3.4, At 15 months individual conservation species abundance to be at
CC49 least 60% of that recorded in pre-mining assessment plots
Completion criteria providing auditable measures 3.4, Flora & fauna surveys have been completed, and management
of the species richness of local native plants are CC6 strategies for any rare taxa recorded and implemented
required. 3.4, Search for DRF (and other significant flora) completed prior to
CC10 clearing
3.4, Prepared rehabilitation areas direct seeded with a native species
CC46 mix, with seed mix composition specific to vegetation type and

individual seeding rates determined by seed quality and germination
testing and feedback from annual monitoring program of plant
biodiversity parameters

3.4, At 15 months individual conservation species abundance to be at
CC49 least 60% of that recorded in pre-mining assessment plots

3.4, At 15 months species richness to be at least 60% of that recorded in
CC50 pre-mining assessment plots, with not more than 10 percent of the

annual assessment plots failing to record this level of diversity

3.4, At 15 months species richness of native plant species to be at least
CC57 60% of that recorded in pre-mining assessment plots, with not more
than 10 percent of the annual assessment plots failing to record this
level of species richness
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Reviewing

3.4, At 5 years species richness of native plant species to be at least
CCe67 60% of that recorded in pre-mining assessment plots, with not more
than 10 percent of the assessment plots failing to record this level of
species richness
Specified targets based on reference plot data are | 3.4, At 15 months individual conservation species abundance to be at
usually set at 60-80% of pre-existing taxa. CC49 least 60% of that recorded in pre-mining assessment plots
3.4, At 15 months species richness to be at least 60% of that recorded in
CC50 pre-mining assessment plots, with not more than 10 percent of the
annual assessment plots failing to record this level of diversity
3.4, At 15 months species richness of native plant species to be at least
CC57 60% of that recorded in pre-mining assessment plots, with not more
than 10 percent of the annual assessment plots failing to record this
level of species richness
3.4, At 5 years species richness of native plant species to be at least
CC67 60% of that recorded in pre-mining assessment plots, with not more
than 10 percent of the assessment plots failing to record this level of
species richness
Completion criteria targets should be based on N/A N/A
past experience in similar habitats
Completion criteria targets should be based on N/A N/A
knowledge of the proportion of plant species that
are unlikely to recruit or can be propagated from
seeds in the short term.
Biodiversity targets are based on accurate pre- 5.1 Impact and reference sites for monitoring rehabilitation progress will
disturbance species lists where species are be selected prior to ground disturbance. Sites will be selected on
assigned to vegetation types, as recommended in the basis of having similar soil-landform associations, vegetation
Guidance Statement No. 51 (Terrestrial Flora and communities, and fauna habitats to allow comparison between
Vegetation Surveys for Environmental Impact impact and reference sites with replication. [...] In rehabilitation
Assessment in Western Australia) (EPA 2004). areas, measures of vegetation recovery (species richness and
diversity, plant density, percentage cover) will be used as proxies for
ecosystem recovery, which is endorsed by the EPA (EPA 2006).
3.4, Prepared rehabilitation areas direct seeded with a native species
CC46 mix, with seed mix composition specific to vegetation type and
individual seeding rates determined by seed quality and germination
testing and feedback from annual monitoring program of plant
biodiversity parameters
3.4, At 15 years, rehabilitation is progressing towards success, as
CC68 evidenced by predicted trends for plant biodiversity values

monitored annually, i.e. variation in parameters over time does not
show statistically significant differences

See Section 2.1.2 of this
document for discussion of
target derivation.
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Species lists should be specific to landforms and 3.4,
sails, by recognising the ecological diversity of cc17
plant communities.
3.4,
CC26
3.4,
CC46
3.4,
CC55
3.4,
CC65
Specific targets are set for rare or priority plant 3.4,
taxa in consultation with DEC when these are to CC6
be reintroduced.
Separate plant diversity targets for different ages 3.4,
of rehabilitation should not be used unless they CC50
are based on sufficient knowledge of succession in
similar habitats. It is better to continue monitoring 34
until targets are met. cCes
Off-site impacts should be investigated by 5.1

monitoring plant diversity in reference plots in
adjacent terrestrial or aguatic ecosystems.

Topsoil segregated on basis of vegetation type and dieback status

Overburden to be stockpiled as separate piles based on soil profile,
soil type, and dieback status

Prepared rehabilitation areas direct seeded with a native species
mix, with seed mix composition specific to vegetation type and
individual seeding rates determined by seed quality and germination
testing and feedback from annual monitoring program of plant
biodiversity parameters

Average tree density at 5 years will meet standards developed for
Kingia, Whicher Slope and Sandplain communities (quantitative
targets to be set following assessment of analogue sites), with not
more than 10 percent of the assessment plots failing to record this
overstorey density

Average tree density at 15 years will meet standards developed for
Kingia, Whicher Slope and Sandplain communities (quantitative
targets to be set following assessment of analogue sites), with not
more than 10 percent of the assessment plots failing to record this
overstorey density

Flora & fauna surveys have been completed, and management
strategies for any rare taxa recorded and implemented

At 15 months species richness to be at least 60% of that recorded in
pre-mining assessment plots, with not more than 10 percent of the
annual assessment plots failing to record this level of diversity

At 5 years species richness of native plant species to be at least
60% of that recorded in pre-mining assessment plots, with not more
than 10 percent of the assessment plots failing to record this level of
species richness

Impact and reference sites for monitoring rehabilitation progress will
be selected prior to ground disturbance. Sites will be selected on
the basis of having similar soil-landform associations, vegetation
communities, and fauna habitats to allow comparison between
impact and reference sites with replication. Off-site impacts will also
be monitored by establishing monitoring sites in susceptible areas
adjacent to the mining proposal (e.g. near watercourses potentially
receiving waterflow from the proposal area, areas downslope of the
mining proposal).

Plant abundance and cover

Targets for plant diversity are
constant over time.
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Plant abundance or cover reaches targets 3.4, At 15 months individual conservation species abundance to be at
CC49 least 60% of that recorded in pre-mining assessment plots
3.4, At 15 months species richness to be at least 60% of that recorded in
CC50 pre-mining assessment plots, with not more than 10 percent of the

annual assessment plots failing to record this level of diversity

3.4, Average tree density at 5 years will meet standards developed for
CC55 Kingia, Whicher Slope and Sandplain communities (quantitative
targets to be set following assessment of analogue sites), with not
more than 10 percent of the assessment plots failing to record this
overstorey density

3.4, At 15 months species richness of native plant species to be at least
CC57 60% of that recorded in pre-mining assessment plots, with not more
than 10 percent of the annual assessment plots failing to record this
level of species richness

3.4, Average tree density at 15 years will meet standards developed for
CC65 Kingia, Whicher Slope and Sandplain communities (quantitative
targets to be set following assessment of analogue sites), with not
more than 10 percent of the assessment plots failing to record this
overstorey density

3.4, At 5 years species richness of native plant species to be at least
CCe67 60% of that recorded in pre-mining assessment plots, with not more
than 10 percent of the assessment plots failing to record this level of
species richness

3.4, At 15 years, rehabilitation is progressing towards success, as
CC68 evidenced by predicted trends for plant biodiversity values
monitored annually, i.e. variation in parameters over time does not
show statistically significant differences

Sustainable rehabilitation requires the cover of 3.4, No uncontrolled surface runoff or soil erosion that restricts access
vegetation to be sufficient to stabilise landforms CC42 by four wheel drive, is unstable and degrading, and/or compromises
and soils and exclude weeds. landuse objectives
3.4, Surfaces stable with no evidence of surface erosion that is likely to
CC52 limit establishment of a native vegetation cover
3.4, Ground coverage of weed species to be equivalent or less than
CC58 corresponding State Forest communities
3.4, No Declared Plants as defined by DAFWA (2007) present within
CC59 rehabilitation areas.
3.4, The rehabilitation surface is stable and vegetated, with no
CC63 uncontrolled run-off
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3.4, Ground coverage of weed species to be equivalent or less than
CC71 corresponding State Forest
3.4, No Declared Plants as defined by DAFWA (2007) present within
CC72 rehabilitation areas.
Completion criteria should be based on relative 3.4, At 15 months no areas greater than 0.01 ha without understorey
cover (% of area occupied) of native plants, weeds, | CC56
and bare ground measured in permanent plots or 3.4, Ground coverage of weed species to be equivalent or less than
transects. ) -
CC58 corresponding State Forest communities
3.4, At 5 years no areas greater than 0.01 ha without understorey
CC66
3.4, Ground coverage of weed species to be equivalent or less than
CC71 corresponding State Forest communities
Completion criteria should be based on knowledge | N/A N/A See Section 2.1.2 of this
of recovery trends in specific plant communities. document for a discussion of
target derivation.
Permanent photographic monitoring points should 3.4 The performance indicator column of Table 9 shows where
be established in addition to permanent plots and photographic monitoring shall be used to supplement on-ground
transects. data collection.
5.1 Table 12 indicates that monitoring of vegetation cover shall be
undertaken by way of permanent photographic monitoring points.
Weed management
Adequate control of weeds is achieved.
Completion criteria must show that:
The relative cover of minor weeds is low and 3.4, Ground coverage of weed species to be equivalent or less than
stable or preferably declining. CC58 corresponding State Forest communities
Major environmental weeds capable of becoming 3.4, No Declared Plants as defined by DAFWA (2007) present within
dominant at the expense of native plants in CC59 rehabilitation areas.
ecosystems are absent. 3.4, Ground coverage of weed species to be equivalent or less than
Declared weeds are managed as required by CC71 corresponding State Forest
regulations. - o
9 3.4, No Declared Plants as defined by DAFWA (2007) present within
CC72 rehabilitation areas.
Monitoring standards should be based on relative 3.4, Ground coverage of weed species to be equivalent or less than
abundance of weeds in reference locations, or at CC58 corresponding State Forest communities
I;)rvggglevels if weeds are highly abundant in these 3.4, Ground coverage of weed species to be equivalent or less than
' CC71 corresponding State Forest
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Pests and diseases
Pests and diseases are properly managed. 3.4, Topsoil segregated on basis of vegetation type and dieback status
CC17
3.4 Overburden to be stockpiled as separate piles based on soil profile,

C.C’26 soil type, and dieback status

3.4, Clearing, mine schedule, and topsoil handling plans to be updated
CC34 at six monthly intervals and compared with on-ground survey to
ensure compliance

3.4, Specific overburden types replaced at defined points within the post-
CC35 mining soil profile
3.4, Risk of dieback spread minimised
CC43
3.4, Perimeter of each year’s rehabilitation block fenced
CC45
3.4, Risks to young vegetation from fire, vermin, and weeds minimised
CC51
3.4, Dieback survey and mapping indicates that dieback management
CC54 procedures have effectively contained dieback spread.
3.4, Ground coverage of weed species to be equivalent or less than
CC58 corresponding State Forest communities
3.4, No Declared Plants as defined by DAFWA (2007) present within
CC59 rehabilitation areas.
3.4, Dieback survey and mapping indicates that dieback management
CCo64 procedures have effectively contained dieback spread.
3.4, Insect attack is no more vigorous within the mine site rehabilitation
CC69 than adjacent areas of unmined State Forest
3.4, Ground coverage of weed species to be equivalent or less than
CC71 corresponding State Forest
3.4, No Declared Plants as defined by DAFWA (2007) present within
CC72 rehabilitation areas.

Control grazing, especially by feral animals. 3.4, Perimeter of each year’s rehabilitation block fenced
CC45

It is necessary to avoid the spread of dieback 3.4, Risk of dieback spread minimised

during operations and provide effective dieback CC43

management in rehabilitated areas. 3.4, Dieback survey and mapping indicates that dieback management

CC54 procedures have effectively contained dieback spread.
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3.4, Dieback survey and mapping indicates that dieback management
CCo64 procedures have effectively contained dieback spread.

Evidence of effective management requires 3.4, Dieback survey and mapping indicates that dieback management

guantification and/or mapping to establish that CC54 procedures have effectively contained dieback spread.

pests and diseases are effectively contained. 3.4, Ground coverage of weed species to be equivalent or less than
CC58 corresponding State Forest communities
3.4, No Declared Plants as defined by DAFWA (2007) present within
CC59 rehabilitation areas.
3.4, Dieback survey and mapping indicates that dieback management
CCo64 procedures have effectively contained dieback spread.
3.4, Insect attack is no more vigorous within the mine site rehabilitation
CC69 than adjacent areas of unmined State Forest
3.4, Ground coverage of weed species to be equivalent or less than
CC71 corresponding State Forest
3.4, No Declared Plants as defined by DAFWA (2007) present within

CC72 rehabilitation areas.

Plant genetic diversity

Maintain plant genetic diversity (local provenance). | 3.4, Seed and plant material required for propagation removed and
Seed or planting stocks should be derived from the cc11 appropriately stored
local area within the same plant communities and 3.4, Plants to be translocated shall be removed and appropriately stored
habitats. CC12 or direct returned to prepared rehabilitation surfaces

34 Direct return of topsoi'? achieved over 50% of the Whicher Slopes

CC33 community in State Forest at HVN, and 90% of the Sandplain
community in State Forest at HVS

3.4, Harvested blocks and individual recalcitrant species translocated
CC44

3.4, Prepared rehabilitation areas direct seeded with a native species
CC46 mix, with seed mix composition specific to vegetation type and

individual seeding rates determined by seed quality and germination
testing and feedback from annual monitoring program of plant
biodiversity parameters

* Direct topsoil return is defined as return within a single summer /autumn period, without requirement for stockpiling over winter / spring months
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3.4, Nursery propagated seedlings (from a mixture of seed, cuttings, root
Ccc47 divisions, and tissue culture) replanted throughout the rehabilitation

area at a density >1,000 seedlings ha™

3.75 The timing of removal and relocation of topsoil will aim to be specific
to the species; i.e. seeding species are best relocated during drier
conditions and rhizomatous species are best relocated in moister
conditions.

41.1 Direct seeding will be used to provide a fast establishing vegetative
cover, while also enhancing overall plant biodiversity. Native seed
will be supplied by experienced operators, familiar with the Whicher
Scarp region. All collections will be local provenance and harvested
under an appropriate permit issued by DEC.

In the absence of information on the genetic 411 All collections will be local provenance and harvested under an
diversity of species, it is best to restrict seed appropriate permit issued by DEC.

collection to a narrowly defined geographic region.

Rehabilitated vegetation should consist of local 4.1 Bemax will commit to returning self-sustaining plant communities
native plant species which are well adapted to that maintain representative species composition and structure,
landforms, soils, and climate of the rehabilitation based on existing vegetation types, in those areas where native
site. vegetation currently exists. The revegetation objective will be to

reinstate three native vegetation communities across disturbed
vegetated areas of the project area, and annual pasture within
existing cleared farmland areas on privately owned land.

Seed collection locations should be documented. 41.1 All collections will be local provenance and harvested under an
appropriate permit issued by DEC.
Direct propagule return from properly managed 3.4, Direct return of topsoil® achieved over 50% of the Whicher Slopes
topsoil and canopy-stored seeds should be CC33 community in State Forest at HVN, and 90% of the Sandplain
practiced wherever possible. community in State Forest at HVS
3.75 The timing of removal and relocation of topsoil will aim to be specific

to the species; i.e. seeding species are best relocated during drier
conditions and rhizomatous species are best relocated in moister
conditions.

Dominant plant species and plant strata

’ Direct topsoil return is defined as return within a single summer /autumn period, without requirement for stockpiling over winter / spring months
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Restore dominant plant species 3.4, Prepared rehabilitation areas direct seeded with a native species
CC46 mix, with seed mix composition specific to vegetation type and

individual seeding rates determined by seed quality and germination
testing and feedback from annual monitoring program of plant
biodiversity parameters

Three native vegetation communities will be re-established on
mined ground at the Happy Valley project area; Kingia, Whicher
Slopes and Sandplain. The seed mix composition for each
community will reflect differences recorded in the pre-mining
environment with sowing rates reflecting dominance of the structural
units required. Sowing rates for individual species in the final mix
will be influenced by seed availability, seed quality and germination
characteristics, and the relative importance of each taxon desired in
the revegetation.

Separate cover and diversity targets should be set | 3.4, Tree density >1,000 plants per ha
for different plant strata (herbs, shrubs, grasses, CC48
trees). 3.4 Average tree density at 5 years will meet standards developed for

CC55 Kingia, Whicher Slope and Sandplain communities (quantitative
targets to be set following assessment of analogue sites), with not
more than 10 percent of the assessment plots failing to record this
overstorey density

3.4, At 15 months no areas greater than 0.01 ha without understorey
CC56
3.4 Average tree density at 15 years will meet standards developed for

CC65 Kingia, Whicher Slope and Sandplain communities (quantitative
targets to be set following assessment of analogue sites), with not
more than 10 percent of the assessment plots failing to record this
overstorey density

3.4, At 5 years no areas greater than 0.01 ha without understorey
CC66
4.11 The seed mix composition for each community will reflect

differences recorded in the pre-mining environment with sowing
rates reflecting dominance of the structural units required.

Separate relative cover/abundance targets should N/A N/A Additional completion criteria
be set for dominant and accessory species in should be formulated to address
habitats. these requirements as per

Relative cover/abundance targets for dominant N/A N/A Section 2.1.2 of this document.

species should be supported by evidence that
sufficient relative cover of these species will
eventually be established.
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Diversity of ecological communities

Restore diversity of ecological communities. 3.4, At 15 years, rehabilitation is progressing towards success, as
CC68 evidenced by predicted trends for plant biodiversity values
monitored annually, i.e. variation in parameters over time does not
show statistically significant differences

5.1 In rehabilitation areas, measures of vegetation recovery (species
richness and diversity, plant density, percentage cover) will be used
as proxies for ecosystem recovery, which is endorsed by the EPA

(EPA 2006).
Structural diversity should be measured by N/A N/A Additional completion criteria
variation in relative dominance of plants across should be formulated to address
sites. this requirement as per Section

2.1.2 of this document.

Completion criteria should be tailored to specific 3.4, Topsoil segregated on basis of vegetation type and dieback status
areas of sites with substantial variations in soils CC17
and landforms. These targets should be species 3.4, Overburden to be stockpiled as separate piles based on soil profile,

lists which are subsets of a list for the whole site,
based on the most similar available reference
plots. 3.4, Specific overburden types replaced at defined points within the post-
CC35 mining soil profile

CC26 soil type, and dieback status

3.4, Harvested blocks and individual recalcitrant species translocated
CC4a4
3.4, Prepared rehabilitation areas direct seeded with a native species

CC46 mix, with seed mix composition specific to vegetation type and
individual seeding rates determined by seed quality and germination
testing and feedback from annual monitoring program of plant
biodiversity parameters

Ecosystem diversity should be represented by 3.4, At 15 months species richness to be at least 60% of that recorded in | Vegetation species richness is
calculating a diversity index which allows CC50 pre-mining assessment plots, with not more than 10 percent of the to be used as a diversity index
comparisons between ecosystems. annual assessment plots failing to record this level of diversity to monitor ecosystem diversity.
3.4, At 15 months species richness of native plant species to be at least
CC57 60% of that recorded in pre-mining assessment plots, with not more

than 10 percent of the annual assessment plots failing to record this
level of species richness

3.4, At 5 years species richness of native plant species to be at least
CCe67 60% of that recorded in pre-mining assessment plots, with not more
than 10 percent of the assessment plots failing to record this level of
species richness

Animal diversity
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Animal diversity reaches set targets (where N/A N/A
relevant).
Completion criteria should be based on the
diversity of indicative groups of animal species
such as birds, reptiles, or invertebrates.
Faunal diversity targets should be based upon
accurate pre-disturbance lists as recommended in
Guidance Statement No. 56 (Terrestrial Fauna
Surveys for Environmental Impact Assessment in
Western Australia) (EPA 2004).
Habitat diversity
Animal habitats are present or can be expected to 3.4, Habitat logs and vegetation debris to be used as fauna habitat
return. CC14 removed and appropriately stored
3.4, Five fauna habitats/ha re-established across the reconstructed
CcC31 landscape from stored materials
Evidence should be provided to establish that an 3.4, Habitat logs and vegetation debris to be used as fauna habitat
ecosystem provides a suitable diversity of habitats | CC14 removed and appropriately stored
;?:O?JIII dC%TIﬁ?jre‘?ms of biodiversity. Such evidence 3.4, Five fauna habitats/ha re-established across the reconstructed
' CC31 landscape from stored materials

Presence at appropriate densities of important 48
plant species within rehabilitated areas relative to ' Habitat logs, mulched vegetation and leaf litter removed prior to
reference sites. mining occurring within the proposal area, will be replaced within the
Presence of a diversity of habitat types within Li%?g{gatgnhzngé Zherer\gﬂlnzesi)tcirg”e; dhe;bsilt;yt (I)(I five fauna
rehabilitated areas relative to reference sites. P &89 pile, 9.
Rehabilitation design should include return of
important structural components, such as logs and
rocks, as effective habitats and refuges for
animals.
Measurable completion criteria should include
return of important structural components.

Offsets

35 Where significant clearing of native vegetationisto | 3.1 Rehabilitation of all areas proposed to be disturbed, with a net

occur, offsets should be implemented in an
attempt to achieve ‘no net loss’ of environmental
assets.

increase in vegetation extent

Revegetation of 14 ha of abandoned gravel quarries and access
tracks in state forest

Long-term protection of 150 ha of native vegetation through
conservation covenants

No targeted completion criterion
given.

No measures of faunal diversity
to be taken.
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compiled as case studies on a regional basis.

3.2 During development of the final [Post-mining Landscape Concept]
plan, the following guiding principles were adhered to:
. all areas disturbed by the proposal would be rehabilitated
. all areas currently containing native vegetation would be
rehabilitated using prescriptions specifically developed to maximise
the opportunities for returning native vegetation to have as many of
the values and functions of the original vegetation as possible
. areas of currently cleared land would be replanted with native
vegetation, where this would result in an achievable environmental
benefit in return for the effort involved (including 14 ha of quarries
and tracks in State Forest)
. landscape planning would maximise restoration/protection of
vegetated sequences up the face of the Whicher Scarp, with a
particular focus on creeklines, and minimise opportunities for the
spread of disease and weeds by aiming to reduce uncontrolled
access and edge-effects.

35 Offsets should be appropriately located and N/A N/A
designed such that resulting habitats are of
sufficient quality to replace habitats lost elsewhere.

Reporting

3.6 Outcomes should be linked explicitly to stated 3.41 Table 9 links environmental factors with completion criteria and
completion criteria to quantify success. performance indicators.

3.6.1 Data that are of key relevance should be 5.5 A report describing the performance of the IMRP in working towards
presented to relevant authorities in the form of its objectives, based on monitoring results and the extent to which it
compliance reports that can be readily interpreted. has been complied with, will be submitted to the DEC each 12

61| Complance eporsare tobe preseted n a ey e e e e on
manner when required by the conditions, request P Y
commitments, or requirements arising from q '
environmental management plans.

3.6.2 Data on rehabilitation outcomes should be 5.5 Upon completion of the rehabilitation project, it is envisaged that a

rehabilitation case study will be compiled for dissemination of
information regarding the efficacy of various rehabilitation strategies
employed at this site. This will then be converted to an appropriate
format and submitted for publication in an appropriate peer-
reviewed journal.

Restoration of fauna habitats in
offset areas is not covered in
detail; it is anticipated that
further detail relating to this will
be included as the rehabilitation
program development
progresses.
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Assessment document (EPA (2006)) Rehabilitation plan (Happy Valley IMRP)

3.6.3 Data from flora and vegetation surveys, used to 5.1 Rehabilitation monitoring data will be retained by the proponent
provide baseline data for rehabilitation outcomes along with baseline environmental assessment data for a minimum
and assess progress towards such outcomes, of seven years from the date of survey completion.
should be maintained by the proponent for a
minimum of seven years after the survey is
completed.

55 Environmental review documents and flora and 11 The purpose of this Integrated Mining and Rehabilitation Plan
vegetation survey reports should contain an (IMRP) is to describe the strategies and procedures that will be
acknowledgment that the EPA’s EIA process is implemented by Bemax Resources Pty Ltd (Bemax) as per the
one of the specific purposes for which the rehabilitation commitments of the Happy Valley Mineral Sands
document or report has been prepared, and that Project.
the document is suitable for this purpose. The document has been prepared in accordance with the guidelines

published by the Environmental Protection Authority (EPA 2006)
and addresses the rehabilitation commitments provided in the
Environmental Scoping Document for the proposal (Strategen 2007)
and the subsequent Environmental Review and Management
Program (Strategen & Bemax 2009).

Plan design

3.7 Provision should be made for the supply of 5.4 Contingency actions shall be employed if monitoring indicates that
additional resources to achieve successful completion criteria for the rehabilitation areas have not been met or
rehabilitation in the event that the initial are unlikely to be met (Table 13).
rehabilitation plan is unsuccessful.

3.7 Provision should be made for the review and 5.7 Bemax will review and revise as necessary the management plan
revision of rehabilitation plans during its on a two yearly basis or more frequently is required.
:(mplementatlon to incorporate new information and 34 The completion criteria developed have been matched to currently

nowledge that may become available. ; . . ;
achievable technology. It is acknowledged that with technological
advancement, rehabilitation techniques may change during the
mining operation, and where these changes facilitate an
improvement in the rehabilitation outcome, associated completion
criteria may be reviewed. Therefore, completion criteria (and
associated standards, performance indicators, and contingency
actions) will be subject to periodic review, with amendments made
to the satisfaction of the Department of Environment and
Conservation (DEC) and the Department of Industry and Resources
(DOIR).

3.7 Risk management based contingency measures 14 The EMS includes a framework for identifying environmental risks,
should be included within rehabilitation plans to applying appropriate controls and monitoring implementation and
manage the risk from major factors potentially effectiveness.
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limiting success.

3.7

5.4

A summary of the [risk-based] scale of rehabilitation constraints is
provided (Table 10), as per the EPA Guidance on rehabilitation
(EPA 2006).

Contingency actions shall be employed if monitoring indicates that
completion criteria for the rehabilitation areas have not been met or
are unlikely to be met (Table 13).

3.7

Adaptive science-based management approaches
should be utilised where appropriate.

3.7

38

Where adaptive science-based management
approaches are utilised, it should be made clear
that flexibility exists in the approaches taken to
meet the set standards, rather than flexibility in the
set standards themselves.

3.4

Scientific research should underpin rehabilitation
strategies.

3.7.12

3.8

Scientific research should be used to develop
indicators for the purpose of assessing progress
towards completion criteria.

51

3.8

Scientific information should be sourced from
agencies and organisations or directly relevant
research papers in key areas of interest.

All

The completion criteria developed have been matched to currently
achievable technology. It is acknowledged that with technological
advancement, rehabilitation techniques may change during the
mining operation, and where these changes facilitate an
improvement in the rehabilitation outcome, associated completion
criteria may be reviewed. Therefore, completion criteria (and
associated standards, performance indicators, and contingency
actions) will be subject to periodic review, with amendments made
to the satisfaction of the Department of Environment and
Conservation (DEC) and the Department of Industry and Resources
(DOIR).

As part of its commitment to achieving optimal rehabilitation
outcomes, Bemax has developed a number of innovative
rehabilitation techniques through experience with prior projects.
These will be implemented to improve rehabilitation outcomes at the
Happy Valley site. [...]JFurther research and development of
rehabilitation programs will be undertaken as part of the proposed
rehabilitation effort at Happy Valley, including field studies, nursery
trials, and an Honours level research project (see Section 3.7.5).

Measures of soil fungal diversity and abundance will also be taken,
although there is currently insufficient knowledge concerning fungal
biodiversity in Western Australia to use this data for comparative
purposes (EPA 2006). Collection of data on the response of fungal
communities to disturbance and rehabilitation will establish a
valuable resource for use in future rehabilitation projects.

All sources of information are cited in-text, and include Bemax EMS
supporting documents, government-funded surveys of the general
area in which the project area is located, and Bemax-funded site-
specific surveys.
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