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ENVIRONMENTAL
PROTECTION
AUTHORITY

EPA Service Unit

168 St Georges Terrace
PERTH WA 6000

Facsimile/Email Message

Request for comments on attached

Environmental Protection Statement Document

Proposal:

Assessment No:

Burekup Mineral Sands Project

Level of Assessment: Potential EPS

Contact Officer:
Telephone:

Fax:

Email:

Pages (total):
Date:

(08) 6467 5412
(08) 6467 5562

peter.walkington@dec.wa.gov.au

4 December 2007
l«’L,O\\Jr”A O Neon OF

An Environmental Protection Statement (EPS) document is required to describe the proposal
and the receiving environment, outline the potential impacts of the proposal on factors of the
environment, identify management strategies to protect environmental values, address the
principles of environmental protection and demonstrate that the proposal is environmentally

acceptable.

Could you please review the attached draft EPS and:

o identify potential environmental.issues which you consider should be addressed in the
EPS document, allocating a priority to each issue, in descending order of 1mportance
together with your reasons;

o provide a suggested condition for each issue in relation to its proposed management;

° identify the appropriate government agency to manage the issue.

The EPASU will give attention to the input received from this targeted review and coordinate
a response to the Proponent. Following the Proponent’s incorporation of the comments, the
EPA will finalise its decision on whether the level of assessment should be set at EPS,
consider whether draft EPS document is acceptable for public review and prepare its report
and recommendations for public release at the same time as the final EPS.

Your comments would be appreciated no later than close of business Friday, 14 December
2007. Please mark for the attention of the Assessment Officer noted above.

"




Policy & Coordination

Memorandum

TO: JAMES PEDERICK

FROM: TERRESTRIAL ECOSYSTEMS BRANCH
CC:

DATE: 15 JULY 2007

RE: BUREKUP MINERAL SAND MINE

FILE NO:

You asked for advice on whether information provided by the proponent in response to
previous assessments of their referral form document has addressed our previous concerns.

VEGETATION AND FLORA, AND FAUNA

The commitment by the proponent to establish vegetation plots (as per EPA Guidance 51) and
provide a plot based comparison with Floristic Community types for the Swan Coastal Plain

is supported. TmeM@W(fwyU%ﬁaW

Some areas of vegetation in roadsides that contain dense trees and some native understorey in
the north eastern part of the site appear to have been missed in the vegetation map of the site
provided in the recent response to comments on the referral form. Many of the vegetation
boundaries in the vegetation map provided in the original referral form of 2007 (Figure 1)
differ from those in the vegetation map provided in the recent response to comments (Figure
1). These changes need to be explained. il o
Il A-%WZOO7 eglorded] (‘/ ,3)0., (%,,,gdwdb €rs.
The further consideration of the analysis of the proposed impdcts o Casu rina obesa and
Eucalyptus wandoo are supported. Our position, that stands of these species in this area of the
Swan Coastal Plam are significant is maintained. / < PA MH&,_; oL mw
U of o Loy U ool Fl C‘”‘q ’/ffa
The road verges within the site confain some areas of good condition (and some very good),
and many other areas contain dense tree canopy. These areas are of value as fauna habitat, and
many bird species have been observed using these trees. The comments provided by the
proponent that such corridors do not ‘have any significant value as an ecological linkage’ and
‘It is difficult to consider the degraded areas of remnant vegetation within this area of any
local or regional significance’ are refuted. In the largely cleared landscape of this area of the
Swan Coastal Plain, areas of vegetation including these road corridors are of significance for
fauna. In addition, Priority Flora species have been recorded in some of these roadside
corridors, and their ‘limited linkage to vegetated areas’ does not diminish their value in _
providing habitat for such species. Ti.. 2006 .ﬂ-l‘ﬁ frurs ozs  roptdens

Given that no detailed fauna survey has been undertaken, as confirmed in the proponents
response to the EPA letter 2 May 2007, there is no justification for the statement that ‘there
are no fauna habitats of particular significance within the Burekup Survey Area’ as the data is
not available to back up this statement. Similarly information and data are required to justify
the statement °...It (road verge vegetation) does not have any significant value as an
ecological linkage... .

150607 ADVICE BUREKUP MINERAL SAND MINE.DOC Page 1 of 2



We concur the fauna survey (February 2006) was not conducted at an optimal time of year.
The fauna report has not incorporated the 3 species of frog or the 8 species of bird identified
in the Baseline Aquatic Biology Survey (November 2005) into the species list. This is despite
stating that a literature search of published and unpublished information for the location had
been undertaken.

‘While Carnaby’s Cockatoo may feed in the area it is considered unlikely, given the condition

of the vegetation, that there would be any breeding in the Wandoo trees that remain in

paddocks and roadsides.” This statement needs to be qualified. "' j C{L 527 5.
po

The statement ‘A very low 16 reptiles are predicted to occur ...” is dismissive as the sixteen
species might be a significant proportion of the number actually expected in the region. The

report needs to state the expected reptile assemblage then the number of species identified
following survey work and then determine what proportion of the expected assemblage has

been found.

//Lmuéwrxuw o%f"‘?/w db(j)s
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ENVIRONMENTAL IMPACT ASSESSMENT DIVISION, MINING AND
INDUSTRIAL BRANCH

INTRA-DEPARTMENTAL REQUEST FOR INFORMATION/ADVICE

UNDER SECTION 38A(1) :

TO: Gary Whisson — TEB (Atin: Carolyn Harding)

PROPOSAL: BUREKUP MINERAL SAND MINE

CRN: CRN220852 ¢ prolo / B I

FROM: James Pederick

DATE OF REQUEST: 31/5/07

DATE ADVICE REQUIRED:#14/6/07 -~

The above proposal has been referred to the EPA for assessment under the Environmental
Protection Act 1986 (EP Act). ‘

The EP Act requires the EPA to:
1. determine the significance of the effect on the environment of the proposal, if

implemented, and
2. make a decision on whether or not to assess the proposal and, if the decision is to

assess, also the level of assessment,

The EPA has determined that it does not have enough information about the Proposal to
enable it to make a decision.

Accordingly, the EPA requests that Terrestrial Ecosystems Branch provide it with the
following additional information about the proposal pursuant to section 38A of the EP Act.

Please note that EPA decision-making is subject to statutory timelines. Your response to
this notice is required on or before 14 June. If you cannot respond within the time
provided in this notice, or if you need further information, please advise me as soon as
possible.

Information/advice requested

Advice was previously received from the Terrestrial Ecosystems Branch regarding this
referral and additional information has been provided by the proponent. Please advise
whether this information has addressed your previous concerns.

Reference Documents and Jocation/access ( e.g. TRIM)

Iuka’s letter of response is enclosed which includes the response to comments previously
made by your Branch.
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File Ref Letter BU 070528 EPASU Comments on Burekup Mineral Sands Project Referral Form
28 May 2007

Chairman

Environmental Protection Authority
PO Box K822

Perth WA 6842

Attention: Tim Gentle/Ray Claudius

Dear Sir/Madam,

EPASU Comments on Burekup Mineral Sands Project Referral Form

Please find attached Iluka’s response to your letter and comments dated the 2™ May
2007. This information is in addition to previous requests from the EPASU in relation to
groeundwater and acid sulfate soils.

Huka still believes an EPS is an appropriate level of assessment for the Burek{Jp project.
Iluka now reguests that a LOA be set in consideration of the additional information

provided.
Please contact Brendan Bow on (08) 9360 4730 if you require any further clarification.

General Manager Western Region

liuka Resources Limited » ABN 34 008 675 018 » level 23 140 St Georges Terrace Perth WA 6000
T =y GPO Box U1988 Perth WA 6845 o T: +61 893604700 « F: +61 89360 4777 = www.iluka.com
N : _




While it is recognised that the majonity of the site is extensively cleared of native vegetation,
it is not possible to determing the potential significance of remaining native vegetation from
the flora report. Thus, the information provided to dafe is inadequate to determine a level of
assessment, given the possible Threatened Ecological Community {TEC) status of any
remaining reasonably intact native vegetation in this area. ‘Any native vegetation on the
sastemn side of the Swan Coastal Plain is regionally significant and as such any proposal
impacting on the eastern side of the Swan Coastal Plain should require a formal level of

assessment.

No vegetation within the disturbance area is considered reasonably intact and of
sufficient quality to be considered a TEC. The community that is considered
potentially a TEC is well outside the disturbance area. Iluka has acknowledged that
the project requires a formal assessment hence the reason for the referral of the

project to the EPASU.

EPA Guidance 10 for Level of Assessment for Proposals Affecting Natural Areas within the
System 6 Region and Swan Coastal Plain Portion of the Systemn 1 Region states that “For
those ecological commmnities where less than 10% remain, all areas are regionally significant,
imrespective of the level of constraint on the land. Most communities in this category are
conumumnities typical of the eastern side of the Coastal Plain (principally the Pinjarra Plain),
and all of these remnants are regionally significant under the Rarity criferion, most containing

TEC. ‘

As stated before the vegetation is degraded and therefore is unlikely to maintain its
values, It is difficult to consider the degraded areas of remnant vegetation within
this area of any local or regional significance. The photos as attached are indicative
‘of the degradation (showing overstorey, but degraded understorey and grazing
activities). '

The flora survey undertaken for this project was conducted in December. This timing is not
considered ideal in the South-west Botanical Province and therefore it cannot be categorically
stated that the majority of the plant species in the project arca were flowering, fruiting and had
folizge that allowed for idenfification. Guidance No. 51 June 2004 Terrestrial Flora and
Vegetation Surveys for Environmental Impact Assessment in Western Australia states “Jff the
initiel botanical survey is undertaken in non-optimal times, eg. drought, supplementary
surveys must be underiaken at optimal times.” This statement is supported it relation to this
proposal.

The flora survey was conducted in December due to unseasonable climatic
fluctuations. As per Guidance No. 51 the primary flora and vegetation survey should
be conducted following the season which normally contributes the most rainfall in
the bioregion. Within the South-West botanical province the highest season of
rainfall is winter, however, unseasonably cool and wet spring weather was received
in 2005 and as a result December was identified as still being within an optimal
range for surveying at Burekup. Further, in the southern sections of the Swan
Coastal Plain the spring season extends over several months as the conditions are
cooler thereby allowing the annual species to persist.

Furthermoré, botanical consultants from Mattiske Consuiting Pty Ltd are very
proficient in the identification of flora and vegetation within the South-West botanical

province,



Vegetation within the survey area, as defined by Heddle et al, falls within the Guildford
vegetation complex, of which only 4.4% of the original extent remains on the Swan Coastal
Plain within the Greater Bunbury Region, and only 0.4% is in existing ard proposed Regional
Open space. This is well below the 30% target for reservation of vegetation complexes
oceurring within the Greater Banbury Region.

This is acknowledged in Section 2.3 (Mattiske, 2006).

The flora report documents (p.11) & localised patch of Corymbia calophylla community (C4)
that has floristic similarities to Community type SCP 3a, a TEC listed at both the State
(Department of Environment and Conservation (2006¢) and Federal levels (Department of the
Environment and Heritage 2006b), The small patch of this community on the road verges of
Simpson Road were ranked as “very good” and a plot based comparison made with the
Floristic Community Types of the Swan Coastal Plain {Gibson et al) to confirm the
conservation significance of this community and the remaining three community types in good
condition, C1, C3 and M2.

Vegetation community C4 is located well outside of the pianned disturbance limits as
shown in Figure 1. The predicted change in piezometric head at vegetation
community C4, located approximately 900 m from the disturbance area, is less than

1.0m.

Iluka will commit to conducting a plot based comparison with the Floristic
Community Types of the Swan Coastal Plain (Gibson et al) to confirm the
conservation significance of this community and the remaining three community
types in good condition. This assessment will be completed in Spring 2007.

No vegetation plots were established during the survey of the arca, and no species by
cornmunity table, or species by plot table are provided within the flora and vegetation repott.
This makes it difficult to assess the potential Floristic Community Types, and therefore the
potential TECs within the survey area. No photographs of vegetation have been provided in

the report, which again makes it difficult to verify the condition and types of vegetation within
the survey area.

Vegetation plots will be established in vegetation as described above. Photographs
of the vegetationl are attached.

The flora and vegetation report will be updated with plot information, species by
community table, Floristic Community Type assessment and photographs for
inclusion in the EIA document. -

A Table summarising the total area of vegetation communities within the broader
study area and within the defined disturbance area is included below and shown on
Figure 1 attached. Note that this information has been updated from the
disturbance area included within the February 2007 referral with the latest available
project information. Within the disturbance area only 14.5 ha is condition ‘good’ or

‘very good'.




Vegetation Condition Within Study | Within
Community Rating Area (ha) Disturbance
Area {ha):

Al 5 3.0 0
C1 4 1.5 0.7

5 6.0 0

6 10 0
c2 3 1.3 0.2

4 8.0 2.0

5 9.0 20

- 6 0.8 G

C3 3 0.1 0.1

4 3.0 0.7

5 -0.3 0.3

6 0.6 0.3
C4 6 0.3 0
C5 4 1.5 1.5

5 1.3 1.3
El 4 0.10- 0.10

5 61.0 16.0

6 2.5 1.3
M1 3 0.8 0.3

4 3.5 3.4

5 72.0 38.0

6 6.5 3.5
M2 13 75 2.5

4 3.7 3.0

5 1.0 0.5

6 1.0 1.0
Disturbed 3 1095 302
TOTAL 1302 ha 381 ha




The vegetation map in the flora and vegetation report should be provided as vegetation
boundaries overlain on an aerial phole, so that local vegetation represenfation and linkages
can be viewed in context.

An aerial photograph with vegetation boundaries is attached (Figure 1),

The flora and vegetation report mentions that one type of TEC is known to occur within the

area, however there are two TECs in close proximity to the site; 3¢ and 8. In addition, the

report lists the TECs found in the ‘general Capel area’; it is unclear why these are listed when
- there is.at [east one TEC closer to the site that have not been mentioned.

The flora and vegetation report will be updated with information pertaining to TEC's
3c and 8. These communities are located 2.6 km and 2.8 km and are outside both
the disturbance area and groundwater drawdown area {see attached Figure 2).

The flora and vegetation report does not list the species of Declared Rare and Priority flora
that were recorded for the databasc search aréa, nor docs it state the dimensions of the
database secarch area. It is unclear which Declared Rare aud Priority species were searched
for, or which were considered likely to occur within the survey arca.

A Declared Rare and Priority flora database search was conducted for the wider
Southern Swan Coastal Plain.  Constant referencing with Florabase was also

conducted.

All DRF and PF species were searched for not just those that were identified in the
database search and Florabase. New species and rare fiora are regularly located
during surveys by Mattiske Consulting Pty Ltd. ~

The Casuarina obesa within the site is the most southen extent of this species knowr: on the

gastern side of the Swan Coastal Plain, and is therefore of significance. Tn addition, the stand

of Encalyptus wandoo within this site is one of the most extensive known stands of mixed

aged, this far south on the Pinjarra Plain. Refention of these areas of vegetation should be-
- considered. ' ‘

Within the study area Casuarina obesa occurs in vegetation community C3. Of the 4
ha of this community recorded only 1.4 ha of varying condition is within the
disturbance area as-outlined in-the following table.

Community | Conditicn Rating Within Study Area Within Disturbance Area
c3 6 0.6 ha 0.3 ha

{completely degraded)

5 0.3 ha 0.3 ha

(degraded)

4 3.0 ha 0.7 ha

(good)

3 0.1 ha 0.1 ha

(very good) _
Total 4.0 ha 1.4 ha




Within the study area Eucalyptus wandoo occurs within vegetation communities C1
and E1. Of the 81.1 ha of these communities recorded within the study area only
0.8 ha of ‘good’ condition vegetation is within the disturbance area as outlined in the

following table,

Community | Condition Rating Within Study Area Within Disturbance Area

C1 6 10 ha 0 ha
(completely degraded)
5 6 ha 0 ha
(degraded)
4 1.5 ha 0.7 ha
(good)

El 6 2.5 ha 1.3 ha
{completely degraded)
5 61 ha 16 ha
{degraded)
4 0.1 ha 0.1 ha
(good)

Total ‘ 81.1 ha 18.1 ha

The FIA document will incorporate a complete analysis of these impacts and
discussion regarding mitigation and management measures. Offsets for these areas
wiil be considered in accordance with EPA Position Statement 9,

The .ﬁming of this flora survey would not have identified the Declared Rare Flora (DRF)
species Drakea Micrantha, which flowers September to October and may be found in the
project area.

The flora survey was conducted in December due to unseasonable climatic
fluctuations.. As per Guidance No. 51 the primary flora and vegetation survey should
be conducted following the season which normally contributes the most rainfall in
the bioregion. Within the South-West botanical province the highest season of’
rainfall is winter, however, unseasonably cool and wet spring weather was received
in 2005 and as a result December was identified as still being within an optimal
range for surveying at Burekup. Further, in the southern sections of the Swan
Coastal Plain the spring season extends over several months as the conditions are
cooler thereby allowing the annual species to persist.

The road verges within the area appear to contain some vegetation in Very Good condition
(Figure 2). Are these road verges proposed to be reserved, particularly considering their
capacity to provide linkage? The proponent should discuss the vegetation contained in the
road side reserves with the Shire of Dardanup.

The road verges are not proposed to be reserved and have limited linkage to
vegetated areas, Discussions have commenced with the Shire of Dardanup

regarding the project.



The presence of Corymbia haemofoxylon within the site (Appendix A, Maltiske 2006) also
requires investigation, as this species could be considered a d1sgunct and significant
population.

Within the study area Corymbia haemotoxylon is restricted to vegetation community
C5. All areas of community C5 (1.8 ha) are greater than 500 m outside of the

disturbance area.

The fapna report provided, despite its claim that it conforms with a Leve] 2 Detailed Survey in
accordance with EPA Guidance Statement No. 36, is no more than a Level 1 survey which
presents littde datz on the fauna actually present. It shoukl emphasise that only a brief
reconnaissance swrvey and limited desktop survey has been undertaken, therefore the
significance of the area is poorly known. The role of the vegetation as part of an ecological
linkage has not been considered adequately.

The fauna report will be updated to clearly stipulate that a Level 1 survey was
conducted.

The fauna report clearly states in Section 5.7 that “there are no fauna habitats of
particular significance within the Burekup Survey Area,” and “there is little remnant
vegetation in Very Good condition, with only very small areas of road verge
vegetation being in this category. Most of the Survey Area is completely cleared or
has unfenced remnant vegetation in a mosaic of Good to Degraded condition.”

Section 5.8 goes on to discuss that “there are no significant corridors of vegetation
within the Survey Area.” The road verge vegetation is remnant vegetation that will
allow the movement of small birds; however, it does not form a link between any
areas of ungrazed bushland (Ninox, 2006). It does not have any significant value as
an ecological linkage and is mainly sparsely vegetated with native vegetation and
heavily populated with weeds.

The Hmitation of the fauna survey is reﬁected in the fact that no reptile, frog or mammal
species were recorded. However it i5 noted that the consultants undertaking the “Baseline
Aquatic Biology and Water Quality Study’ identified 3 species of frog during survey work.

A detailled famal survey to the level expected for a level 2 survey to satisfy EPA’s
expectations in Guidance 56 should be undertaken so the proposal can be appropriately

assessed.

The ‘Baseline Aquatic Biology Survey’ was conducted in spring (November 2005)
which is more optimal for amphibian activity than when the “Fauna Survey” was
conducted {February 2006)., Four frog species-were listed in Ninox, 20006 as
predicted to occur following the literature review and WA Museum database search.

The project area contains stands of Eucalyptus wandoo {wandoa). Carnaby’s Cockatoo,
which is listed as Endangered wnder the EPBC (1999) Aer and Vulnerable under the WCA
(1950) is known to breed in the hollows of Wandoo and may occur within the Burekup survey
Area. It is also possible that Marri {Corymbia calophylla) trees will provide some food
resources to Carnaby’s. )

While Carnaby's Cockatoo may feed in the area it is considered unlikely, given the
condition of the vegetation, that there would be any breeding in the Wandoo trees
that remain in paddocks and roadside. It was noted in the Ninox report that no
individual Marri trees were noted that showed signs of habitual feeding by Carnaby's
Cockatoos (Jan Henry pers comm.).




The report states ‘A very low 16 species of reptile are predicted to occur in the habitats of the
Survey Area’. What is the basis for this statement 7 It should be referenced.

This statement is based on other surveys within the region. Given the 19 species of
reptile that were recordad at Yoganup 215 after trapping by Biota Environmental
Sciences within vegetation in very good condition, it is unlikely that more species
would be recorded in degraded road verge and paddock vegetation. Therefore, the
16 species noted in the Ninox report as potentially occurring in the area is a ‘best
case scenario’ result. . '

The role that the remnant vegelation plays in the project area as an ecological link has not
been adequately assessed. Given the paucity of remnant vegetation in this grea it is likely that
all remmant - vegetation plays-a function as an.ecological link in this area and information
should be provided in this regard.

Refer to previous comments on remnant vegetation and ecological linkages

The invertebrale assemblages of the Burekep Project Area are considered {olerant of 2 wide
range of environmental conditions and are common, ubiguitous and froquently encouutered in
freshwater systems within Western Australia. Of note, however, was the collection of a
number of microcrustaceans, the Rotifers Dicranophoroides caudatus and Filinia ¢f. passa
from sitc B3 which were the first records of thesc spccies in ‘Western Australia, and the
indeterminate Difflugiidae Rhizopod, which is likely a new species to science. Also of note
was the Plecoptera Newmanoperla exigua recorded from Henly Brook (88). These stoneflies
are endemic and restricted o the far southwest comer of the State and are typically regarded
as ecologically significant, owing to their high sensitivity fo water quality. Two species
collected from Burekup represent extensions to their known ranges; the Hydrophild beetles
Enochrus samae and Berosus gibbae. Finally, two introduced species were recorded during
the current stady, the gastropod Lymnaea stagnalis, and the Simulid (black-fly larva)

Stmulium ornatipes.

Groundwater drawdown influences on the conservation-category and resource-
enhancement wetlands are predicted to be very brief with mining in adjacent pits
restricted to two months at the end of the project. Predicted lower of hydraulic head
at these wetlands is displayed in the groundwater modelling report provided
previously.

Groundwater levels will be monitored monthly across the groundwater monitoring
network. Drawdowns beneath the wetlands are predicted towards the end of mining
which will enable regular review of predicted drawdown to actual drawdown.

A vegetation and wetland assessment has been completed and further details will be
provided in the EIA document. Soil studies are currently being conducted and once
complete will allow for an assessment of sensitivity to predicted drawdown. Given
the limited nature of the drawdown and the conservative assumptiohs employed in
the model there are not anticipated to be significant impacts to either wetland.



Time and budgetary constraints meant the existence of permanent pools in the Henty Brook

over summer has not been ascertained. If present, larger pools are Jikely to provide dry season
refiigs for fish and crayfish and should be maintained. Spatial extent of dewatering drawdown
should be determined through groundwater medeling refative to any summer refuge pools.
Ecological values should be considered in the development of an Ecological Water

TRequirement (EWR) assessment.

Henty Brook is outside of the predicted maximum area of groundwater drawdown
and therefore will not be impacted by the project.

The document does not examtine the hydrology of dry and wet phascs of scasonal wetlands
needed to maintain the biodiversity, The patterns/timing of wetting and drying cycles should
be determined for the area to ensure they are not s1gmf" icantly altered as a consequence of

mine dewatering,

As discussad above,

The referral form has not provided sufficient justification that the proposed mineral sands
mine and associated activities will not impact the values of the wetlands within the study area.

The following potential impacts and issues. resulting from the proposed sand miné require.
further investigation.
* Hydrological characteristics of the area (e.g. comprehensive discussion of the
- hydrological connectivity of the wetlands in the area)
« Altered geomorphology of the study area (e.g. potential impacts fo dramaoc patterns,
and cumulative impacts to the caichment)
o  Wetland buffers (e.g. detailed justification that the proposed buffers will protect the
values of the wetlands froms the proposal)
+ Mitigation options to reduce the impacts of the proposal on the wetlands {e.g. water
\ management plan)
» Options for the rehabilitation of protected wetlands and their buffers (e.g. UFT 2362,
UFI 2165 and any other wetland not to be mined) to offset potential impacts to
wetland values,

Hydrolcgical in\/estigations have been undertaken and submitted separately to the
EPASU. Further management and mitigation measures will be addressed in the EIA

document,

The riajority of the study area (delineated in Figuie 3 of the EPA Referral Form) is identified
in the Geomorphic Wetlands Swan Coastal Plain dataset (the dataset) as an extensive
palusplain (i.e. scasonally waterlogged flat), There are also a few small sumplands and
damplands located within the palusplain, The wetlands within the study area have been largely
identified as Multiple Use category with the exception of one sumpla.nd {Conservation
category UFI 2362) and one dampland (Resource Enhancement calegory UFI 2165).

Noted,



Wetland Research & Management {2006) have provided incormrect wetland types for some of -
the sample sites. The comect classification (as identified on the dataset) for the wetlands
sampled by WRM (2006) are as follows:

Site no. 1 - sumpland (UFI 2362)

Site no. 2 — palusplain (UFI 13244)

Site no. 3 — patusplain (UFT 13244)

Site no. 4 & 5 ~ dampland (UFL 2165)

Site no. 9 — palusplain (UFI 13244)

WRM (2006) have suggested that sites 2,3 and 9 are discrete wetlands, however, it should be
noted that sites 2, 3 and 9 are all identified as part of the same extensive palusplain (UEI
13244) and may be hydrologically connected.

WRM acknowledges that better choice of descriptive terms for the sites, other than
“seasonal wetland” and “dampland”, should have been made given their landform
and hydroperiod connotations, The intent was not to categorise wetland type as
defined by Hill et al. (1996) as the current extent of seasonal inundation and
hydraulic connectivity could not be determined within the scope of the study and are
likely to be highly altered from the natural condition as evidenced by extensive
agricultural drain networks. Sites were assessed as individual units of larger fikely
interconnected wetlands with poorly defined boundaries in accord with Part IIB of
the EPA Bulletin 686 Questionnaire. The individual units/sites assessed were
described as well-defined on the basis of remnant vegetation associations (primarily

paperbark overstorey species) and not hydraulic connectivity.

It s noted that WRM {2006) have evalvated e wetlands within the study area using EPA
Bulletin 686 Questionnaire (1993) and have indicated that the management category for the
studied sites skould be Multiple Use. EPA Bulletin 686 Questionnaire is acknowledged as a -
method of assisting in the determination of wetland management categories but is also
recognised as being focused on wetlands with open water bodics. In assessing wetland
evaluation, DEC considers the results of EPA Bulletin 686 Questionnaire within the context
of all available information, but not as the sole determinant of a wetland management
category. In addition, requests to modify wetland management categorics or wetland
boundaries should be submitted to the DEC Wetlands Program Coordinator, in accordance
with Protocol for proposing modifications to the ‘Geomorphic Wetlands Swan Coastal Plain’
dataset (DEC 2007). The information provided in Burekup Mineral Sands Project Referral
Form (luka 2007) is not in accordance with Protocol for proposing modifications to the
‘Geomorphic. Wetlands Swan Coastal Plain® dataser (DEC 2007) and therefore the
management categories as identified in the dataset will not be modified.

WRM’s assessment used the EPA Bulletin 686 Questionnaire recommended at the
time by the (then) Water & Rivers Commission as a method of assisting in the
determination of wetland management categories. WRM acknowledge in their report
that Bulletin 686 is limited in its application, in particular “because it doesn't
adequately make allowance for floristic complexity, vegetation density, vegetation
health and condition, and/or less conspicuous fauna” and that the methodology for
assessing wetland systems was currently being revised. New guidelines for
assessment are still under revision (DEC 2007).

However, the scope of WRM’s study did not include re-classification of the wetlands,
merely evaluation of their current state. WRM's recommendation based on
acknowledged limited criteria was that current wetland management codes may be
inappropriate given the severely degraded nature of the understorey vegetation,
poor water quality, likely modified hydrology due to drain construction and current



agricuitural fand-use practices, and that the further investigation was warranted
(WRM 2006b).

It should be noted that some wefland areas appear to have higher values than have been
recognised in the dataset. For example, one area of Multiple Use patusplain  (site 3), is
identified as conizining rave species of microinvertebrates and another (site 2) is identified
with a vegetation condition rating of ‘Very Good’ (Government of Western Australia 2000).
Wetland areas of high value should be acknowledged and the potential impacts and mitigation
measures discussed. Based on the new information provided in Burekup Mineral Sands
Project Referral Form (lluka 2007) a request to modify the dataset should be submitted in
accordance with Protocol for proposing modifications to the ‘Geamorphic Wetlands Swan
Coastal Plain’ dataset (DEC 2007). : ‘

WRM consider that while some of the aquatic invertebrate species recorded from
Burekup are south-west endemics, none are restricted to the Burekup wetlands. Nor
are the species recorded as new to WA likely to be restricted to the Burekup
wetlands., Russell Shiel (University of Adelaide), one of Australia’s foremost experts
on aquatic microinvertebrates, conducted the taxonomic identifications for the
Burekup microfauna. His comments on their conservation status are as foliows:

i), - The rotifer Dicranophoroides caudatus is known from 6,500 localities world-
wide but to date has been recorded from only six sites within Australia. It
may therefore be considered one of the rarest of the Dicranophoridae, and
possibly has stringent habitat requirements. However, given the distribution
of the six sites - billabongs at Jabiluka, NT, billabongs of the Murray River at
Wodonga, Vic, the Goulburn River at Alexandra, Vic, and now at Burekup, WA
- it is probable that the species is pancontinental. It is likely that D. caudatus
has not been recorded often in Australia due to limited sampling effort
(microinvertebrates  historically  have  been  less  studied  than
macroinvertebrates) and mistaken identification. Due to this under-sampling,
it is also not uncommon to produce records of new taxa.

'ii). The rotifer Ailinia ¢f. passa is also likely pancontinental. There are at least 20
verified records from all states, except Tasmania. = It too is under

sampled/mis-identified.

iii}.  The indeterminate difflugiid could not be relegated with confidence to any
described taxon, therefore on probability i undescribed, given the fow level-
of research on testate Rhizopoda in Australia generally and WA specifically.
Whether it is more widely distributed is unknown given the lack of attention
paid to this protist group. It is likely that it is more widely distributed in
comparabie habitats, but has yet to be recorded.

It should be stressed that a ‘one-off ‘sample of invertebrates from any wetland will
produce a species list which is effectively a ‘snapshot’ of that time and place.
Therefore, re-sampling the same wetland at another time will likely produce a
different set of taxa. The microfauna in particular are cued to natural cycles, with
emergence from resting stages dependent on the cues to which they are ‘tuned’,
such as day-length, chemistry, temperature, algal exudates or prey hormones. The
speed of these microinvertebrate species replacements can be in hours or days (cf.
Tan & Shiel 1993, for billabong microfauna in eastern Australia), Thus, it follows
that the microinvertebrate species recorded from the Burekup wetlands on the
sampling date will be replaced by another set of species the following week(s) and
season(s), most of which on probability are likely to be known taxa, but a proportion
of which (commonly 10-15%) are likely to be unknown.



The condition of all sites was considered degraded due to historic pastoral practices
and unrestricted livestock access to the natural waterbedies. Even the conservation
category wetland (UFT 2362) is currently used for cattle grazing. While agricultural
drain construction has significantly reduced the size of natural seasonal wetlands,
damplands and palusplains, clearing has likely resulted in increased overland flows
and rising water tables. Aquatic fauna communities at all sites were dominated by

cosmopolitan species, typical of lowland rural regions.

Ttuka (2007) state that the Conservation category sumpland (UFI 2362) and Resource
FEnhancement dampland (UFI 2165) will be protected with a 50m buifer, however,
justification that 50m is sufficient to protect the wetlands from the proposal has not been
provided. Tt is noted that the pit void will be located 200m from the Conservation category
sumpland and 500m from the Resource Enhancement dampland, however, Figure 6 shows
that the buffer of the Conservation category sumipland and the entire Resource Enhancement
dampland and buffer is within the ‘disturbance Lmiits’. The meaning of ‘disturbance limits’
should be provided and it is &lso recommended that the pit void 1s iHlustrated on Figure 6.

Buffer limits will be decided in consultation with DOW. The conservation-category
wetland is located greater than 100 m outside the disturbance area and the resource
enhancement wetland is located greater than 300m outside of the disturbance area.
The ‘disturbance limits” or ‘disturbance area’ are the maximum expected area
covered during mining. This includes all mining pits and infrastructure, See
attached Figure 3 showing the two wetlands in relation to the disturbance area and

mine pits.
Hydrological investigations have been forwarded to the EPASU which show the
expected changes in hydrology due to pit dewatering.

Wetlands that are to be conserved require a buffer to protect them from potential adverse
impacts and, maintain ecological processes and functions within the wetland, The width of the
biiffer should be defenmined based on the values of the wetland 16 bee protected dnd thie threats™
posed by the adjacent land use (::Orn being the minimum buffer distance applisd). Wetland
buffers should be determined in accordance with Waier and Rivers Position Statement:
Wetlands (WRC 2001) and EPA Draft Guidance Statement No. 33 Environmental Guidance
for Planning and Development (EPA 2005). In addition, the information contained within the
draft Guideline for the Determination of Wetland Buffer Requirements (by Essential
Environmental Services {2005) for the Department for Planning and Infrastructure), should be

considered.

As above,

It is noted that studies on the hvdrology of the area have not been undertaken by the
proponent. The hydrological connectivity between wetlands is complex and therefore impacts
to one area of wetland may potentially impact another area of the same wetland, or another
wetland outside of the initial impact site {e.g. direct impacts to an area of palusplain may

potentially result in indirect impacts to a distant sumpland). The open pit mining proposal will
result in a significant change to the geomorphology of the study area and may poteatially
impact surface water and groundwater flows to wetlands. Any alteration to a welland’s

}f}ydro)loglcal regime, may result in adverse impacts fo the values of the wetland (e.g, flora and
auna

Hydrological investigations have been undertaken and submitted separately to the
EPASU.




Burekup Vegetation Types — Photos

At Woodland of Agonis flexuosa — Corymbia calophylla — Eucalyptus rudis
over weeds on loam soils along flowlines.
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C1: Woodland of Corymbia calophylla — Eucalyptus wandoo over
Xanthorrhoea preissii, Hypocalymma angustifolium and weeds on sandy-loam
soils. : '
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E1: Woodland of Eucalypfus wandoo over Melaleuca rhaphiophylla bver
pasture on loam soils.

M1: Low woodland to forest of Melaleuca rhaphiophyifa with emergent
Corymbia calophylla and Eucalyptus rudis over pasture on loam soils.



M2: Woodland of Melaleuca preissiana, with Eucalyptus rudis and Corymbia
calophylia over Melaleuca lateritia, Viminaria juncea, Acacla saligna and
Hakea varia over Lepidosperma longitudinale on clay-loam soils.
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Policy & Coordination

Memorandum

TO: JAMES PEDERICK

FROM: TERRESTRIAL ECOSYSTEMS BRANCH
CC:

DATE: 26 MARCH 2007

RE: BUREKUP MINERAL SAND MINE

FILE NO:

While it is recognised that the majority of the site is extensively cleared of native vegetation,
it is not possible fo determine the potential significance of remaining native vegetation from
this report. Thus, the information provided to date is inadequate to determine a level of
assessment, given the possible TEC status of any remaining reasonably intact native
vegetation in this area. Any native vegetation on the eastern side of the Swan Coastal Plain is
regionally significant and as such any proposal impacting on the eastern side of the Swan
Coastal Plain should require a formal level of assessment.

EPA Guidance 10 for Level of Assessment for Proposals Affecting Natural Arcas within the
System 6 Region and Swan Coastal Plain Portion of the System 1 Region states that ‘For
those ecological comnmunities where less than 10% remain, all areas are regionally significant,
irrespective of the level of constraint on the land. Most communities in this category are
comumunities typical of the eastern side of the Coastal Plain (principally the Pinjarra
Plain)...All of these remnants are regionally significant under the Rarity criterion, most
containing threatened ecological communities.” ‘

VEGETATION AND FLORA

Vegetation within the survey area falls within the Guildford vegetation complex, of which
only 4.4 % of the original extent remains on the Swan Coastal Plain within the Greater
Bunbury Region, and only 0.4% is in existing and proposed Regional Open space. This is
well below the 30% target for reservation of vegetation complexes occurring within the
Greater Bunbury Region.

The Casuarina obesa within the site is the most southern extent of this species known on the
eastern side of the Swan Coastal Plain, and is therefore of significance. In addition, the stand
of Eucalyptus wandoo within this site is one of the most extensive known stands of mixed
aged, this far south on the Pinjarra Plain. Retention of these areas of vegetation should be
considered.

The flora and vegetation survey was undertaken in summer (December 2005), which was
inappropriate for this region. EPA Guidance 51 states that ‘if the botanical survey is
undertaken in non-optimal times...supplementary surveys must be undertaken at optimal
times.

ADVICE BUREKUP MINERAL SAND MINE 260307 Page 1 of 2



No vegetation plots were established during the survey of the area, and no species by
community table, or species by plot table are provided within the flora and vegetation report.
This makes it difficult to assess the potential Floristic Community Types, and therefore the
potential Threatened Ecological Communities (TECs) within the survey area. No
photographs of vegetation have been provided in the report, which again make it difficult to
verify the condition and types of vegetation within the survey area.

The flora and vegetation report mentions that one type of TEC is known to occur within the
area, however there are two TECs in close proximity to the site; 3¢ and 8. In addition, the
report lists the TECs found in the ‘general Capel area’; it is unclear why these are listed when
there is at least one TEC closer to the site that have not been mentioned.

The flora and vegetation report does not list the species of Declared Rare and Priority flora
that were recorded for the database search area, nor does it state the dimensions of the
database search area. It is unclear which Declared Rare and Priority species were searched
for, or which were considered likely to occur within the survey area.

The tree canopy within the area could provide good habitat for fauna, and vegetation within
the site may provide ecological linkage within the area. The vegetation map in the flora and
vegetation report should be provided as vegetation boundaries overlain on an aerial photo, so
that local vegetation representation and linkages can be viewed in context.

The road verges within the area appear to contain some vegetation in Very Good condition
(Figure 2). Are these road verges proposed 10 be reserved, particularly considering their
capacity to provide linkage?

The presence of Corymbia haemotoxylon within the site (Appendix A, Mattiske 2006) also
requires investigation, as this species could be considered a disjunct and significant
population.

FAUNA

The fauna report provided, despite its claim that it conforms with a Level 2 Detailed Survey in
accordance with EPA Guidance Statement No. 56, is no more than a Level | survey which
presents little data on the fauna actually present. It should emphasise that only a brief
reconnaissance survey and limited desktop survey has been undertaken, therefore the
significance of the area is poorly known. The role of the vegetation as part of an ecological
linkage has not been considered adequately.

The limitation of the fauna survey is reflected in the fact that no reptile, frog or mammal
species were recorded. While it is noted that the consultants undertaking the ‘Baseline
Aquatic Biology and Water Quality Study” identified 3 species of frog during survey work.

A detatled faunal survey to the level expected for a level 2 survey to satisfy EPA’s
expectations in Guidance 56 should be undertaken so the proposal can be appropriately
assessed.

The report states ‘A very low 16 species of reptile are predicted to occur in the habitats of the
Survey Area’. what is the basis for this statement, it should be referenced.

ADVICE BUREKUP MINERAL SAND MINE 260307 Page2of2



Policy & Coordination

Memorandum

TO: PETER WALKINGTON

FROM: TERRESTRIAL ECOSYSTEMS BRANCH
CC:

DATE: 06 FEBRUARY 2008

RE: BUREKUP MINERAL SAND MINE

FILE NO:

In examining the EPS and the supporting documentation the following concerns have arisen.
VEGETATION AND FLORA, AND FAUNA

Vegetation within the survey area falls within the Guildford vegetation complex, of which
only 4.4 % of the original extent remains on the Swan Coastal Plain within the Greater
Bunbury Region, and only 0.4% is in existing and proposed Regional Open space. This is
well below the 30% target for reservation of vegetation complexes occurring within the
Greater Bunbury Region.

EPA Guidance 10 for Level of Assessment for Proposals Affecting Natural Areas within the
System 6 Region and Swan Coastal Plain Portion of the System 1 Region states that ‘For
those ecological communities where less than 10% remain, all areas are regionally significant,
irrespective of the level of constraint on the land. Most communities in this category are
communities typical of the eastern side of the Coastal Plain (principally the Pinjarra Plain).
Therefore all of these remnants are regionally significant under the Rarity criterion and should
be retained.

Some areas of vegetation, primarily on roadsides and drainage lines in the north eastern part
of the study area appear to have been missed in the vegetation map of the site provided in the
EPS and November 2007 flora report. These omissions conflict with the vegetation mapping
supplied in Figure 1 of the original referral form within which these remnants are clearly
marked. An explanation for this discrepancy was requested in previous correspondence but no
such explanation has been received other than the mapping provided in the updated flora
report (November 2007) and in the EPS of the remnants in question being situated in areas
marked as completely degraded. Examination of GIS orthophotos of this site indicate that
these remnants contain dense trees and native understorey which do not appear completely
degraded. The EPS currently downplays the conservation value of the vegetation in the study
area.

The road verges within the site contain some areas of good condition (and some very good),
and many other areas contain dense tree canopy. These areas are of value as fauna habitat, and
many bird species have been observed using these trees especially in such a highly
fragmented landscape. The comment provided by the proponent that such corridors do not
‘have any significant value as an ecological linkage’ were made in the original fauna report
(Ninox 2006}, No other comuments about locally or regionally significant linkages were found

060208ADVICE BUREKUP MINERAL SAND MINE (2) Page 1 of2



in the new documentation supplied. The significance of the remnant vegetation within the
study area from an ecological linkage perspective should be acknowledged in the EPS.

The initial flora and vegetation survey was undertaken in summer (December 2005), which is
inappropriate for this region. EPA Guidance 51 states that ‘if the botanical survey is
undertaken in non-optimal times. ..supplementary surveys must be undertaken at optimal
times.

Given that no detailed fauna survey has been undertaken, as confirmed in the proponents
response to the BPA letter 2 May 2007, there is 1o justification for the statement that ‘there
are no fauna habitats of particular significance within the Burekup Survey Area’ as the data is
not available to back up this statement. Similarly information and data are required fo justify
the statement in the Ninox 2006 fauna report that®...It (road verge vegetation) does not have
any significant value as an ecological linkage...”. Of the 69 bird species identified in the
literature review as predicted to occur within the study area the Ninox field survey only found
14. This indicates that the fauna survey conducted was not of a scale to provide conclusive
information.

The fauna survey (February 2006) was not conducted at an optimal time of year. The fauna
report has not incorporated the 3 species of frog or the 8 species of bird identified in the
Baseline Aquatic Biology Survey (November 2005) into the species list. This is despite
stating that a literature search of published and unpublished information for the location had
been undertaken. This also indicates that the fauna survey conducted was not adequate.

The statement in the EPS ‘While Carnaby’s Cockatoo may feed in the area it is considered
unlikely, given the condition of the vegetation, that there would be any breeding in the
Wandoo trees that remain in paddocks and roadsides.” This statement still needs to be
qualified as stated in our previous advice.

Both the EPS and the Ninox 2006 fauna report comment on Carnaby’s Cockatoo
Calyptorhynchus latirostris and Baudin’s Cockatoo Calyptorhynchus baudinii as having not
recently fed on the Marri in the study area. The report needs to acknowledge the probability
that both of these species will periodically feed on the Marri found in these remnants. Further,
in table 17 of the EPS it is stated that it is unlikely that the proposed disturbance would impact
significantly on either of these species. Both Carnaby’s Cockatoo, and Baudin’s Cockatoo
have protected status under the Environmental Protection and Biodiversity Conservation Act
1999 (EPBC Act 1999) and the Wildlife Conservation Act 1950 (WC Act 1950). Given the
decline in habitat and resources for these species, particularly on the Swan Coastal Plain, any
reduction in resources may have a significant impact on these species. Contrary to comments
in the EPS Baudin’s is found on the southern part of the Southern Swan Coastal Plain. It is
also likely that the Red-tailed Black Cockatoo (a Schedule 1 species) may be present.

The fauna survey should include a thorough assessment (including looking for chewed seed
capsules) of the trees in the study area and road verges to determine the whether they are
being used by any of the 3 species of cockatoo, referred to above.

While it is noted that Table 7 of the EPS now lists a potential of 18 reptile species present.
Our previous advice 15 June 2007 (see below) still needs to be addressed.

‘A very low 16 reptiles are predicted to occur ...” is dismissive as the sixteen species might be
a significant proportion of the number actually expected in the region. The report needs to
state the expected reptile assemblage then the number of species identified following survey
work and then determine what proportion of the expected assemblage has been found.

060208ADVICE BUREKUP MINERAL SAND MINE (2) Page 2 of 2
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lluka Resources Limited MCA0002-G-EIA-0M1

EXECUTIVE SUMMARY

Huka Resources Limited (lluka) (the Proponent) proposes to establish a mineral sands mine
approximately 11 kilometres east of Bunbury and 150 kilometres south of Perth, in the Shire
of Dardanup. The Burekup Mineral Sands Project (the Project) is part of liuka's ongoing
Southwest operations, being a continuation of operations as mining and production of heavy
mineral concentrate (MMC) at other sites ceases. The Project is currently scheduled to
commence on ground works in 2008, dependent on internal planning processes and the
timely receipt of environmental and other approvals.

Pre-production earthworks will commence approximately four to six months prior {0
operations and include topsoil stripping, overburden removal, installation of drainage and
noise bunds, preparation of haul roads and construction of infrastructure,

The Project consists of several buried heavy mineral strands in the Yoganup formation
overlain by six to 10 metres of unmineralised clayey sands of the Guildford formation. The
overall resource is some 5 kilometres long, and up to 1500 metres wide, although the
strands themselves rarely exceed 400 metres in width. The current mineable reserve is
approximately 3.3 miflion tonnes with an average grade of 14.7% heavy mineral.

The ore will be mined progressively from several pits using dry mining technigues.
Dewatering of groundwater inflows into the pit will be required to enable dry mining to occur.
Ore will be screened and processed through an on-site concentrator with an anticipated
throughput rate of 260 tonnes per hour to produce over 450,000 tonnes of HMC over the life
of the Project. The Project will be mined over 1.5 years. HMC will be transported to Capel
for further processing.

Process water supply demands will be preferentially met by surface water run-off and mine
dewatering. It is proposed that additional water will be sourced from the Harvey Water
irrigation system. A water storage dam is proposed to be developed adjacent to the
concentrator.

The Project disturbance area is largely cleared agricultural land. While the majority of the
proposed disturbance area is owned by lluka, there are five other private landowners with
property partially or wholly within the proposed disturbance area. Individual agreements will
be reached with each landowner to allow access. The disturbance area also includes road
reserves vested in the Shire of Dardanup. There are also a number of residences located in
the vicinity of the disturbance area. The majority are to the Southwest of the disturbance
area.

Workshops, fuel storage, process water dam), offices and other infrastructure will be located
in close proximity to the concentrator.

The Project will be staffed with approximately 25 on-site lluka personne! including
administration, mine planning, surveying and metallurgical staff and approximately 55
earthmoving coniractors, plus contractors to carry out specialised tasks as required. Other
environmental, mine geclogy and laboratory requirements will be provided by staff based at
existing {luka operations.

The key characteristics of the Project are outlined in the following table.

Burekup Minerai Sands Project
Environmentat Protection Statement Page i



tluka Resources Limited

MCAG002-G-EIA-001

Element

Description

Project Life (Mine Production)

1.5 years {continual operation)

Land Tenure

Privately owned land and road reserves

Area of Disturbance

375 hectares

Native vegetation disturbance

Up to 3.6 ha condition 3-4
Up to 59 ha condition §

Mineable reserve

3.3 Million tonnes

Qverburden Volume

3.2 Million tonnes

Rate of Extraction {overburden and ore)

1.6 - 2.4 Million tonnes per year

Processing Rate

260 tonnes per hour

Heavy Mineral Concentrate Production

450,000 tonnes gver life of Project

Extraction Method

Dry mining

Depth of Mine Pit

Rangingfrom5mto 13 m

Water Supply Sources

600 - 1300 ME/annum superficial formations
{pit dewatering)

1,100 MU/annum Harvey Water Irrigation
System

On-site rainfall capture

Heavy Mineral Concentrate transport to Capel 24 completed trips (48 movements) per day

The proposal will require approval from a number of State Government authorities, including
the Department of Environment and Conservation (DEC), Department of Water {DoW) and
the Department of Industry and Resources (DolR).

The proponent is committed to undertaking a community consultation program from the early
stages of the proposal development until rehabilitation is complete.

The proponent is committed to avoiding impacts where possible, and where this is not
possible, to minimise their significance.

The impact assessment shows that the Project can be implemented without causing
significant environmental impacts. The implementation of the Project will result in a net
environmental benefit in the catchment. The local community will benefit through
employment and increased spending in the region. The State will benefit from the ongoing
royalties and taxes from the production of mineral sands.

The key environmental issues associated with the Project are considered to be:

» Management of groundwater drawdown beneath groundwater dependent
ecosystems (GDES),

 Management of groundwater drawdown within potential acid suiphate soils (PASS)
areas below the orebody;

* The potential impacts of noise on nearby residents; and
« Clearing of native vegetation within the area of disturbance.

Assessments of these impacts are detailed in secticns 9, 10 and 11 of this document.

Burekup Mineral Sands Project
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The following table shows the environmental factors that were identified during the
preparation of the Environmental Protection Statement (EPS) and addressed in this
document.

Burekup Mineral Sands Praject
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lluka Resources Limited
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Summary of Environmental Factors

Environmental
Factor

Objective

Existing Environment

Potential Impact

Environmental Management

Predicted Outcome

BIOPHYSICAL

Landform
Saifs

and{To maintain the integrity,
ecological  functions  and
environmental values of the

soil and fandform,

The landscape is flat to gently undulating
with small focalised rises separated by
broad, low-lying depressions.

Depressions seasonally inundated.

4 5MUs have been defined which reflect
poorly drained soils of the Guildford
Formation on the Pinjarra Plain

Disturbance fo landforms will occur
from the excavation of mining pits.

Topseils, subsoils and overburden will be
removed and stockpiled separately for backfiil of
mining voids to assist in recreating a soit profile
that alfows return to the pre-mine land use,

A Preliminary Rehabilitation Management Plan
has heen prepared.

Reinstatement of fandforms and
soil profiles compatible with an
agricultural landuse.

Groundwater To maintain the quantity of
water so that existing and
potential environmentat
values, including ecosystem

maintenance are protected,
To ensure that emissions do
not adversely affect
envircnmental values or the
health, welfare and amenity
of people and land uses by
meeting statutery
requirements and acceptable
standards.

The area is partially within the Dardanup
Groundwater Management Sub-area of the
Bunbury Groundwater Area, and partiaily
within ungroclaimed groundwater area.

Deposit lies within the superficial
formation.

22 landowner bores occur in the nearby
area,

Variations of greater than 1 pH unit and up
to 4 140 pt.

Dewatering cof pits and abstraction will
cause localised groundwater
drawdown.

Surrounding landowner bores and
dams unlikely to be affected, only one
bore expecting reduction in
groundwater levels greater than 1 m
(1.3m).

Groundwater drawdown and recovery has been
modelied.

A Water Management Plan and Qperating
Strategy has been prepared.

Groundwater levels are expected
to return to within 1 m of pre-
disturbance levels 8 months after
mining is complete,

Supply of water from landowner
bores will not be affected.

Acid
Soifs

Sulfate ; To maintain the integrity,
ecological  functions  and
envirenmental values of the

soil and fandform.

Acid Suffate Soil (ASS) study has identified
no ASS within the mine pit. Potential Acid
Sulfate Scils (PASS) are present below the
base of the mine pit.

Very low potential for exposure of
potential acid sulphate soils (PASS) as
these are located below the base of
the pit.

Dewatering may result in oxidation of
PASS below the git.

Mining methods may be altered where the base
of the pit is close to the underlying PASS to
reduce  groundwater  drawdown  needs,
maximising saturation of PASS.

No impact from acid sulphate
soils.
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Environmental | Objective Existing Environment Potential Impact Environmental Management Predicted Qutcome

Factor

Surface Water | To maintain the quantity of | Project lecated within two sub-catchment | Disterbance has the potential to affect | Control measures such as bunding, sumps and  {water release will be in
water so that existing and of the Leschenault Estuary — Lower Collie | water quality of surface water and | stormwater management systems implemented | accordance with licence
potential environmental catchment. run-off, to prevent loss of water from disturbance areas  § conditions.

values, including ecosystem
maintenance, are protected.

To ensure that emissions do
not adversely affect
envirenmental values or the
health, welfare and amenity
of people and land uses by
meeting statutory
reguirements and acceptable
standards,

Numerous small drains and irrigation
chaanels occur within and near the
Project,

One conservation category wetland over
100 m from the pit

One resource enhancement wetland over
500 m from the pit

Bath wetands have existing disturbance.

Quality measurements taken indicate pH
ranged from 6.1 to 7.49 across the sites,
and average electrical conductivity ranged
from 235 pSfcm to 932 pSfcm.

to the surrounds.

Any water discharges from mining operations wilt
be licensed and regularly monitored.

Vegetation and
Flora

To maintain the abundance,
diversity, geographic
distribution and productivity
of vegetaticn commanities
and flora at the species and
ecosystem levels throtugh the
avoidance or management of
adverse impacts and through
improvement in knowledge,

The site has been extensively cleared for
agricultural purposes, contains isolated
trees and several areas of native
vegetation

Nine vegetation community types
recorded, lithie good or very good
vegetation, mostly asscciated with road
seserves,

C4 vegetation on Simgson Rd Reserve has
dominant species sirilarities te TEC SCP
3a, but low overall floristic similarities.

No DRF or priotity flora recorded during
surveys in 2005 and 2007

4 Declared Plants (weeds) recorded.

Mining operations wilt accupy 374.5

ba of land, 312 ha being completely
deared, 59 ha of degraded vegetation

and 3.6 ha of good or very good
condition vegetation.

Low 1o moderate risk of groundwater

drawdown impacts or: 4.5 ha of
vegetation.

Clearing of native vegetation will be restricted to
the disturbance footgrint,

If groundwater drawdown reduces vegetation
density, infii] planting of species will be
conducted

A Vegetation and Flora Management Plan has
been prepared

A Preliminary Rehabilitation Management Plan
has been prepared

No impact to potential TEC

if groundwater drawdown
impacts are experienced they will
be limited to crown decline
and/or succession of some
species,

Area will be rehabilitated ko a
predominantly agriculturat system
with comparable vegetation
values to those present prior to
miniexg,

Fauna To maintain the abundance,
diversity, geographic
distribution and productivity
of native fauna at species
and ecosystem levels
through the avoidance or
management of adverse
impacts and improvement in
knowledge.

Degraded vegetation is of little habitat
value ko native fauna. Road reserve
vegetation is 100 narrow and lacks linkages
to be of significant benefit to native fauna,

20 avifauna, no native mammais, 3 frogs
and 2 native fish recarded,

Potential oss of habitat.
impact very low due to
significant habitat

Potential
lack of

No specific management measures required.

A Rehabilitation Management Plan has been
prepared.

Ne significant impacts anticipated
for fauna.

POLLUTION MANAGEMENT

Burekup Mineral Sands Project
Enviranmental Protection Statement

Page vi




lluka Resources Limited

MCAO002-G-EIA-001

Environmental | Objective Existing Environment Potential Impact Environmental Management Predicted Qutcome

Factor

Disst To ensure that emissions do | Potential for dust generation in refation to | Potential  dust  generatior by Dust will be controlled through a number of No adverse impacts on
not adversely affect | existing mining and agricultural land use. | earthmoving activities and exposed management practices which may include: environmental values or human
environmental values or the stockpiles and rehabilitated areas. s+ Minimise clearing and open areas; heatth, welfare or amenity.
health, welfare and amenity o Not disturbing topsoll until required;
of pecple and fand uses by «  Regular watering and grading of roads;
meeting statutory « lsing biodegradable chemical
requirements and acceptable suppressants;
standards. +  Stabilising bunds and steckpies from wind

erosion;

«  Growing temporary crops to bind soil and lift
wind from surface; and

+ Re-estatlishment of pasture as soon as
possible after mining has been completed.

Naise To protect the amenity of | Envirenmental background noise levels are | Noise modeiling indicates worst case | Construction of earth noise bunds. Activities will be in accordance
nearby residents from noise | typically 25-29 d8(A) (L90 of LAY0) during | conditions may result in exceedances Instaliation of noise enclosures with Noise Regufations most of
impacts  resulting  from | both day and night hours. Existing mineral|at 5 nearby residences to MNoise t the tme. Landowner and
activities associated with the | sands mine in immediate area. Regulations. Mobile equipment fitted with disectional neighbour agreements wifl be in
propesal by ensuring the broadband white noise afarms., place to address noise amenity,
noise levels meet statutory ; ; ;
requirements and acceptable ?:r?;ﬁz;;{:f $eﬂ:§§;zbe in place prior to
standards. ’

A Noise Management Plan has been prepared.

Radiation Te ensure that radiclogicali Pre-mine  radiaion survey will  be|Exposure to low level radioactive  Implement South-West Radiation Management i Handling, storage and transport
impacts to the public and the | conducted prior to disturbance. minerais. Plan of ore and HMC able to be
environment are kept as low cenducted safely,
as reasonably achievable and - . .
comply with  acceptable z’i:'?ﬁ?ﬂ; ?Luesamg be similar
standards. P I0ing vale.

Light To avoid or manage potential | Several residences and roads nearby are [Night lighting may affect nearby { In-pit hopper, screen plant and concentrator to  § Ne  significant  adverse  impacts
impacts from light overspill | potentiat ght receptors. residents and traffic be located below natural surface tevel or behind  from site lighting.
and comply with acceptable constructed Bunds to méinimise nuisance light.
standards. The majority of earthmeving activities will be

conducted between & am and 7 pnt.
Light towers will be erected so as to concentrate
fight on work areas.
Norrgrocess Ensure that wastes areiNA Mismanagement of waste creates [ Encourage use of landfill alterratives, No long term impacts from non-
Waste managed and disposed of in large waste streams that are difficult | Ensyre non-process waste streams dispased of | Process waste.
a manner that does not or environmentally unacceptable t | appropriately.
result in long-term impacts dispose or creates contamination.
on groundwater, surface
water  and  the  natural
environment.
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Environmental | Objective Existing Environment Potential Impact Environmental Management Predicted Outcome
Factor
Process Waste | Ensure that waste streams|NA Inappropriate handling of process Ensure process waste streams handles Return of process wastes to pits
from the process are wastes may affect landform appropriately. will result in re-establishment of
returned to the mining void reestablishment. A Rehabilitation Management Plan has been the pre-mining land use.
in a manner that allows the prepared.
re-creation of the original
landscape and landuse.
Greenhouse To minimise emissions to | Project is a continuation of operations in [ Emission of greenhouse gases directly | Ensure efficient use of all machinery. Greenhouse gas emissions will
Gases levels as low as practicable | the Southwest of WA. and indirectly as a result of mining | Monitor and report greenhouse gas emissions in | Not be significantly altered.
on an ongoing basis and and mining-related activities. Annual Environmental Report.
consider offsets to further
reduce cumulative emissions.
SOCIAL ENVIRONMENT
Aboriginal To ensure that changes to No archaeological or ethnographic sites Potential for discovery of aboriginal Provisions of the Aboriginal Heritage Act will be | No impact to Aboriginal heritage
Heritage the biophysical environment | were found within the disturbance area. heritage sites within the disturbance | complied with. and compliance with the
do not adversely affect An ethnographic site occurs outside of the | area. If any sites are discovered during operations will | Aboriginal Heritage Act 1972.
historical and cultural | disturbance area The Ethnographic site outside of the | be reported to DoIR and DIA.
associations and comply with disturbance area will not be impacted.
relevant heritage legislation.
European To ensure that changes to No European heritage sites identified at No impact identified. Any site discovered during operations will be | No impact to European heritage
Heritage the biophysical environment | Burekup reported to the DoIR and the Shire of Dardanup
do not adversely affect
historical and cultural
associations and comply with
relevant heritage legislation.
Transport To ensure that traffic | The key transportation corridors are Additional heavy traffic has the Liaison with the Shire of Dardanup and MRWA Some short term disruption to
activities resulting from the | Dowdell’s Line Rd (currently used for potential to impact noise, amenity to minimise disruption to traffic. traffic during construction, and
Project can be managed to | existing mining operation), South-West and public safety. - . " during closure and diversion of
an adequate level of public | Highway, Robertson Rd and Bussell Gonstruction Wl (widelostie) iy g;;‘r’ggr?:t‘g;'gzs'fg"’ngsdf’"d e g
safety and have minimal | Highway (MRWA heavy haulage routes). | cause short term disruptions to ) Minimal disruption to traffic
Impahct'):o on  surrounding | Transport will comprise of four pocket traffic. Use of designated heavy haulage routes. from transport of heavy mineral
:ﬁ'c?trafzfczﬂd mwnem road trains, totalling 48 movements (24 | Several roads will require closure to Capel.
o completed trips a day), operating 24 andjor diversion to construct and
hours a day. operate the Project
Visual Amenity | The objective is to ensure | Agricultural and adjacent mining land | Several of the nearby residences will | Minimise clearing. Visual impact will be reduced to
that the visual amenity of | use, thus there is a minimal number of | have views of the Project. Topsoil bunds to be vegetated. as low as reasonably practical.
?éki;ea i:dja ;.T k ?nd?:ﬁ :::l:ences in dosa vicinty to the Project The township of Burekup will not Conduct rehabilitation to agreed final landuse.
affected by the proposal. have views of the Project.
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1. PURPOSE AND STRUCTURE OF THE DOCUMENT

The Burekup Mineral Sands Project (the Project) was referred to the Environmental
Protection Authority (EPA)} on 15 February 2007. The EPA determined that the likely
environmental impacts are sufficient to warrant assessment at the level of Environmental
Protection Statement (EPS). The EPA advertised the level of assessment in The West
Australian on 8 October 2007.

This EPS aims to identify and assess the environmental effects of the proposal and to
describe the management strategies the proponent will adopt to manage and minimise any
adverse environmental effects.

The document provides the following information;
¢ A description of the project;
» The legislative considerations used to assess the project;
s A description of the existing environment;
» Details of Hluka’s community and stakeholder consultation programme;
« An overview of lluka’s approach to environmental management;
» Identification of environmental factors;
» Expected impacts and management from development of the project;
» Details on preliminary rehabilitation management plan; and

o Discussion of offsets associated with this proposal.

A range of technical studies have been completed in preparing this document. Management
plans have been prepared for key environmental factors associated with the project and are
appended to the EPS. The technical studies are provided as supporting documents on a
compact dis¢ at the back of the EPS.

Burekup Minerai Sands Project
Environmental Protection Statement Page 13
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2. THE PROPONENT

lluka is a major participant in the global mineral sands sector and involved in the sales and
marketing of titanium based products (rutile, iimenite, leucoxene and synthetic rutile) and
zircon. Titanium minerals and zircon produced in Western Australia are used in every-day
products such as paints, ceramics, cosmetics and food products. Currently, lluka's mining
and mineral processing operations in Western Australia are located in the Southwest, Peel &
Mid West regions. luka has successfully mined and rehabilitated many mineral sands
deposits since the 1950's. liuka employs a total of approximately 1 400 employees and
contractors across its Australian operations. For the year ended 31 December 2008, liuka
had sales of $1,003 million dollars across its operations.

lluka has received several awards for environmental, community and operational
performance, including a Golden Gecko for environmental performance in the Southwest
WA in 1998, a goid award for community engagement excellence for the Douglas Project in
the Murray Basin in 2005 and the Australian Maintenance excellence award 2004. The
proponent can be contacted at:

Huka Resources Limited

Level 23, 140 St Georges Terrace
PERTH WA 6000

ABN 34008675018

For further information contact:
Shannon Jones, Environmental Advisor
Tel: (08) 9360 4700
Fax: (08) 93604777
Email: shannon.jones@iluka.com

Table 1: Key Characteristics

Element Description

Project Life (Mine Production)

1.5 years (continual operation)

Land Tenure

Privately owned land and road reserves

Area of Disturbance

375 hectares

Native vegetation disturbance

Up to 3.6 ha condition 3-4
Up to 59 ha condition 5

Mineable reserve

3.3 Million tonnes

Overburden Volume

3.2 Million tonnes

Rate of Extraction (overburden and ore)

1.6 - 2.4 Million tonnes per year

Processing Rate

260 tonnes per hour

Heavy Mineral Concentrate Production

450,000 tonnes over life of Project

Extraction Method

Dry mining

Depth of Mine Pit

Ranging from5mto 13 m

Water Supply Sources

600 - 1300 ML/annum superficial formations

Burekup Mineral Sands Project
Environmental Protection Siatement
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(pit dewatering)

1,100 ML/annum Harvey Water Irrigation
System

On-site rainfall capture
Heavy Mineral Concentrate fransport to Capel 24 completed trips (48 movements) per day

Burekup Mineral Sands Project

Environmental Protection Statement Page 15
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3. PROJECT DESCRIPTION

lluka proposes to establish a mineral sands mine at Burekup, approximately 150 kilometres
south of Perth and 11 kilometres east of Bunbury, in the Shire of Dardanup (Figure 1). The
Burekup Mineral Sands Project (the Project) is part of lluka’s ongoing Southwest Operations,
being a continuation of operations as mining and production of heavy mineral concentrate
(HMC) at other sites ceases. The Project is currently scheduled to commence on ground
works in 2008, dependent on internal planning processes and the timely receipt of
environmental and other approvals.

Situated on the Swan Coastal Plain, which is bounded by the coast and the Whicher Scarp,
the Project is comprised of two mining tenements, M70/652 and M70/720, located between
Henty Brook Road and Waterloo-Dardanup Road (Figure 2).

The Project disturbance area is largely cleared agricultural land. The area is covered by two
mining leases, M70/652 and M70/720 (Figure 2). The details of those tenements are
provided in Table 2.

Table 2: Mining Leases Covering the Burekup Project Area
Mining Lease | Date Granted Date of Expiry Holder
M70/652 19/08/1990 16/07/2014 lluka Resources Limited
M70/720 12/09/1991 25/03/2014 lluka Resources Limited

The majority of the proposed disturbance area is owned by lluka. There are four other
private landowners with property partially within the proposed disturbance area (Figure 3).
Individual agreements will be reached with each landowner to allow access. The
disturbance area also includes road reserves vested in the Shire of Dardanup. There is no
vacant crown land within the disturbance area. There are no conservation reserves within 2
kilometres of the disturbance area, however there is a nature reserve related to the South
West Highway and the railway line, located over 2 kilometres north west of the disturbance
area (Figure 3).

The site will be established and operated in a similar fashion to other lluka operations in the
Southwest.

The Project consists of several buried heavy mineral strands in the Yoganup formation
overlain by six to 10 metres of unmineralised clayey sands of the Guildford formation. The
overall resource is some 5 kilometres long, and up to 1500 metres wide, although the
strands themselves rarely exceed 400 metres in width. The current mineable reserve is
approximately 3.3 million tonnes with an average grade of 14.6% heavy mineral.

Process water supply demands will preferentially be met by surface water run-off and mine
dewatering. It is proposed that additional water will be sourced from the Harvey Water
irrigation system.

The Project involves dry mining of heavy mineral resources and the production of heavy
mineral concentrate (HMC).

The Project consists of several mine pits extending over almost 5 kilometres (Figure 4). The
maximum pit depth is expected to be approximately 13 m. It is proposed to commence

Burekup Mineral Sands Project
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mining in the south of the deposit. Ore from the northern mine pits will be trucked to the in-
pit hopper located in the southern mine pit.

Mining is expected to take approximately 1.5 years. Decommissioning and rehabilitation will
take approximately two years to complete, plus three years of rehabilitation maintenance.
Topsoil will be stripped from each pit and stockpiled for use in rehabilitation. Internal roads
and pipeline corridors will e constructed from each pit to the concentrator as required.

Closure of several Shire roads will be required. These include;

« Dowdells Line Road from O'Conner Road to St Helena Road,;

« Fdwards Road for 850 metres east of Dowdelis Line Road;

+ St Helena Road for 950 metres west of Dowdells Line Road; and

« A portion of Harris Road at the southern end of the site may be required to be closed,

Due to these road closures, several road diversions will be required. These include:

» A road diversion will be installed from O'Conner Road in the north, past Edwards Road, to
Dowdells Line Road in the South, re-connecting traffic on O'Conner and Edwards roads

to Dowdelis Line Road at the southern end; and

+ A small diversion of Harris Road may be implemented at the southern end of the site, to
allow the continued use of this Road.

Each pit will be backfilled with sand tails, clay fines and overburden at the completion of
mining. Some overburden wilt be used for noise bunding.

The concentrator will be located adjacent to the main mine pit, with site access from
Dowdells Line Road. Workshops, fuel storage, process water dam, offices and other
infrastructure will be located in close proximity to the concentrator.

It is currently proposed that a concentrator from an existing lluka operation will he relocated
for the Project. This is scheduled to occur in early 2009 in line with the lluka mine planning
process. This schedule is updated on an annual basis and changes may occur based on the
remaining reserves at current operations, market fluctuations and processing plant biending
requirements.

Burekup Mineral Sands Project
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3.1.Construction

The construction period will take approximately four to six months. Activities conducted
during this pericd will include:

» Development of site access road and plant site. This will include site levelling,
drainage controls, bituminising, power supply and construction of water storage
dams, fuel farm, workshops and offices.

» Relocation of a concentrator and other plant from existing operations to Burekup.
The concentrator will be dismantled and moved by road. AN equipment will be
transported in accordance with local shires, MRWA and police requirements.

» Reconstruction of the concentrator and other plant at Burekup. This will include the
construction of any additional infrastructure required specifically for the handling of
Burekup material.

« Haulroad development and topsoil and overburden stripping from the southern mine
pit.

» Mining and stockpiling of heavy mineral from the first pit and installation of the in-pit
hopper.

» Construction of Solar Drying Dams.
» Creation of bunds to mitigate noise, visual and drainage impacts.

3.2.Mining Operations

The proposed overburden mining method is likely to incorporate scrapers, excavators and
trucks. Overburden will be returned directly to the pit where possible or stockpiled on
surface for later return. A portion of overburden will be used for bunding, pads and roads.

The ore will be mined using dry mining techniques. The proposed ore mining method
involves excavating the ore and hauling it to the in-pit hopper, where the first stage of
screening occurs. The ore may also be stockpiled near the hopper during the day and fed
into the hopper by front-end loader at night. The screened ore is then conveyed to a wet
screening plant, consisting of a double deck screen, scrubber and trommel. Oversize
material greater than 2.4 millimetres will be removed through the screen plant. From the
screen plant, the ore is transported via pumps and pipelines to the wet concentrator.

Mine pits will be dewatered via sumps in the pit floor in order to allow mining where the ore
extends below the water table.

The in-pit hopper is most likely to remain in the one location for the life of the mine. The
concentrator and screen plant infrastructure will remain in one position over the life of the
mine,

Ore will be processed through an on-site concentrator with an anticipated throughput rate of
260 tonnes rougher head feed per hour to produce 450,000 tonnes of HMC over the life of
the Project. The concentrator utilises conventional wet gravity separation techniques using a
multi-stage spiral circuit.  The plant will produce HMC, sand tailings and clay fines. The
HMC will be stockpiled prior to road haulage to the North Cape! separation plant for further
processing.

Burekup Mineral Sands Project
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Process water supply demands will be preferentially met by surface water run-off and mine
dewatering. It is proposed that additional water will be sourced from the Harvey Water
Irrigation system. A water storage dam is proposed adjacent to the concentrator.

The sand tailings produced from the concentrating process censist of reject sand and water
and are returned to the mine void. The clay fines overflow (nominally the -53um fraction),
separated during the concentration process, will be pumped to a thickener. A flocculent will
be added to the thickener using dedicated automatic dosing equipment. The flocculent aids
densification prior to pumping clay fines.

Clay fines wili be placed in solar drying dams to allow settlement and drying prior to being
replaced in-pit with sand tails and overburden removed during the mining process.
Following backfill the area will be rehabilitated to a landform and landuse similar to the
surroundings.

The process flow chart is shown in Figure 5.

Burekup Mineral Sands Project
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3.3.Dangerous Goods and Hazardous Substances

The screening and concentration process proposed for the Project does not involve the use
of any toxic chemicals with the exception of flocculant which is discharged at levels below
detection limits. Therefore, the use of potentially dangerous or hazardous substances will be
limited. Material Safety Data Sheets for all products will be kept on site by Huka.

3.4. Workforce

The Project will be staffed with approximately 25 on-site lluka personnel including
administration, mine planning, surveying and metallurgical staff and approximately 55
earthmoving contractors. Other environmental, mine geology and laboratory requirements
will be provided by staff based at existing luka operations.

A number of contractors will also be employed from time to time to carry out specialised
tasks including maintenance, engineering construction, fencing and rehabilitation.

3.5.Resource Requirements
3.5.1. Power

Power consumption is anticipated tc be 18 GWh of electricity annually. lluka has reviewed
the Project's power requirements and the preferred source of power is from the Western
Power grid.

3.5.2. Fuel

Diesel fuel for vehicles, generators and pumps will be trucked to site and stored in
appropriately bunded hydrocarbon facilities.

3.5.3. Water

Mine pits will be dewatered to allow dry mining to occur. The annual process water demand
for the Project is expected to be approximately 13,000 ML/annum. Pit dewatering and
incident runoff will be preferentially utilised as the project water supply. A water dam is
proposed to be developed adjacent to the concentrator and water recaptured from the
process will be directed to the dam to be reused. Supplementary water supplies will be
sourced from the Harvey Water Irrigation system.

Groundwater inflows into the mining void are predicted to range between 8.2 L/s and 56.8
L./s over the life of the mine. A total of 1 600 ML of water is predicted over the life of the
mine,

3.6.Project Benefits

lluka plans to continue its mining and processing operations in Western Australia. The
Project is part of lluka's ongoing Southwest Operations. Continuation of mining and
processing operations provides economic benefits including:

+ Direct and indirect local and regional employment and training opportunities;

e Export earnings;

Burekup Minerai Sands Project
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» Revenue to State and Federal Governments through taxes on earnings, royaities and
through purchases; and

» Regional and national economic growth.

Mineral sands mining is a temporary land use which has the ability to provide maximum
utilisation of natural resources.

lluka wilt investigate post-mining land use options to maximise the social, economic and
environmental benefits of the mined area. This includes improvements in remnant
vegetation management, improved agricultural potential through implementation of
sustainable farming practices and potential opportunities for alternative land development.

The sustainable development approach to the Project allows for significant economic,
environmental and social benefits to be achieved for the State, liuka and the community.

3.7.Evaluation of Alternatives and preferred options

It is currently proposed that a concentrator from an existing Huka operation will be relocated
to Burekup in 2008, in line with the {luka mine planning process. This schedule is updated
on an annual basis and changes may cccur based on the remaining reserves at current
operations, market fluctuations and processing plant blending requirements.

Feasibility studies have identified the ore bodies and associated site layout and
infrastructure requirements. Options that have been considered for this proposal inciude;

« Alternative locations of facilities such as stockpiles, roads and solar drying dams;
» Alternative transportation routes; and

¢ Strategies for clay and sand disposal, with consideration of new disposai techniques.

Burekup Mineral Sands Project
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4. LEGISLATIVE CONSIDERATIONS FOR THE PROJECT

The Project will adhere to requirements of all applicable legiskation and regulations
associated with that legislation.

Current Federal legislation and reguiations applicable to the Project are:

L]

Aboriginal and Torres Strait Islander Heritage Protection Act 1984
Environment Protection and Biodiversity Conservation Act 1399
Intergovernmental Agreement on the Environment 1992

National Strateqy for Conservation of Australia’s Biological Diversity 1996
National Strategy for Ecologically Sustainable Development 1992

Native Title Act 1993

Current Western Australian State legislation and regulations relevant to the Froject are:

L

L]

Agricufture and Related Resources Protection Act 1976
Aboriginal Heritage Act 1872

Bush Fires Act 1954

Conservation and Land Management Act 1984

Dangerous Goods Regulations 1992

Environmental Protection Act 1986 {as amended)
Environmental Protection (Clearing of Native Vegetation) Regulation 2004
Environmental Protection (Noise) Regulations 1997
Explosives and Dangerous Goods Act 1961

Health Act 1911

Heritage of Western Australia Act 1890

Land Act 1933

Land Administration Act 1997

Local Government Act 1995

Mines, Safety and Inspection Act, 1994

Mines, Safety and Inspection Regulations, 1995

Mining Act 1978

Mining Regulations 1981

Qccupational FHealth, Safety and Welfare Act 1984 {as amended)
Occupational Health, Safety and Welfare Reguiations 1988
Rights in Water and Irrigation Act 1914

Soil and Land Conservation Act, 1945

Town Planning and Development Act 1928

Burekup Mineral Sands Project
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o Water Authorify Act, 1984
o Waterways Conservation Act 1976
o Wildlife Conservation Act 1950

A number of policies, EPA Paosition Statements, EPA Guidance Statements and relevant
environmental guidelines and Codes of Practice are applicable to the Project, including:

+ 1996 National Strategy for the Conservation of Australia’s Biological Diversity

« 1992 National Strategy for Ecologically Sustainable Development

» National Environment Protection Measure (NEPM) for Air Quality

« [ntergovernmental Agreement on the Environment 1992

+ National Strategy for Ecologically Sustainable Development 1992

« EPA Position Statement No. 2: Environmental Protection of Native Vegetation in
Western Australia: Clearing of Native Vegetation, with Particular Reference to the
Agricultural Area (EPA, 2000a)

» EPA Position Statement No. 3: Terrestrial Biological Surveys as an Element of
Biodiversity Protection (EPA, 2002a)

« EPA Position Statement No. 4: Environmental Protection of Wetlands (EPA, 2004a)
» EPA Position Statement No. 6: Towards Sustainability (EPA, 2004b)
« EPA Position Statement No. 7: Principles of Environmental Protection (EPA, 2004¢)

e EPA Position Statement No 8: Environmental Protection In Natural Resource
Management (EPA, 2005a)

» EPA Position Statement No. 9: Environmental Offsets (EPA, 2006a)
» EPA Guidance No. 6: Rehabilitation of Terrestrial Ecosystems (EPA, 2006b)
e Draft EPA Guidance No. 8: Environmental Noise (EPA, 2007a)

e EPA Guidance No. 10: Level of Assessment for Proposals Affecting Natural Areas
Within the System 6 Region or the Swan Coastal Plain Portion of the System 1
Region (EPA, 2006c)

» EPA Guidance No. 12: Minimising Greenhouse Gas Emissions (EPA, 2002b)
e Draft EPA Guidance No. 19; Environmental Offsets (EPA, 2007b)

» Draft EPA Guidance No. 33: Environmental Guidance for Planning and Development
(EPA, 2005b)

+ EPA Guidance No. 41: Assessment of Aboriginal Heritage (EPA, 2004d)

» EPA Guidance No. 51: Terrestrial Flora and Vegetation Surveys for Environmental
Impact Assessment in Western Australia (EPA, 2004e)

o« EPA Guidance No. 55: Implementing Best Practice in Proposals Submitted to the
Environmental Impact Assessment Process (EPA, 2003)

e EPA Guidance No. 56: Terrestrial Fauna Surveys for Environmental Impact
Assessment in Western Australia (EPA, 2004f)

Guidelines developed by other agencies that are applicable to the proposal, include:

Burekup Mineral Sands Project
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 Mining Environmental Management Guidelines on the Safe Design and Operating
Standards for Tailings Storage (DolR, 1999)

e Mining Environmental Management Guidelines: Development of an Operating
Manual for Tailings Storage (DolR, 2007)

e Water Quality Protection Guidelines (Nos. 1-11), Mining and Mineral Processing
(WRC, 1999)

» Mine Closure Guideline for Minerals Operations in Western Australia (The Chamber
of Minerals and Energy of Western Australia Ing, 2000)

« Strategic Framework for Mine Closure (Australian and New Zealand Minerals and
Energy Council [ANZMEC] and Minerals Council Australia [MCA], 2000)

4.1.Environmental Protection Act 1986 (as amended)

The Proposal is being assessed under Part IV of the Environmental Protection Act 1986
(WA} (as amended)}. If the Minister for the Environment decides that the proposal may
proceed after considering the EPA assessment report on the proposal, the Minister will issue
a statement that allows the proposal to be implemented and may contain conditions that will
apply to the Project when implemented.

4.2. Rights in Water and Irrigation Act 1914

Huka is required to obtain groundwater licences under the Rights in Water and Irrigation Act
1914 (RIWI Act). This will include an amendment to lluka's existing licence for the
Yarragadee aquifer (GWL. 161847 (2)) and a new licence for dewatering of the superficial
aquifer.

4.3.Responsible Authorities

The main agencies with an interest in the environmental assessment and management of
the Burekup Project are:

» The Environmental Protection Authority (EPAY;

* The Department of Environment and Conservation (DEC),
s The Department of Industry and Resources (DolR);

+ The Department of Water (DoW)

¢ The Department of Indigenous Affairs (DIA);

+ The Department of Agriculture and Food (DAF),

¢ Main Roads of Western Australia (MRWA), and

+ The Shire of Dardanup.

Burekup Mineral Sands Project
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5. EXISTING ENVIRONMENT
5.1.Regional Setting

The Project is located to the south of the South West Highway, approximately 11 kilometres
east of Bunbury and 150 kilometres south of Perth, in the Shire of Dardanup (Figure 1).
Situated on the Swan Coastal Plain, which is bounded by the coast and the Whicher Scarp,
the Project is comprised of two mining tenements, M70/652 and M70/720, located between
Henty Brook Road and Waterloo-Dardanup Road (Figure 2).

The Project disturbance area is largely cleared agricultural land. Several agricultural water
supply drains traverse the proposed disturbance area. While the majority of the proposed
disturbance area is owned by lluka, there are five other private landowners with property
partially or wholly within the proposed disturbance area. Individual agreements will be
reached with each landowner to allow access. The disturbance area also includes road
reserves vested in the Shire of Dardanup.

5.2.Climate

The Project area experiences a Mediterranean climate characterised by warm, dry summers
and cool, wet winters. The Bureau of Meteorotogy recorded rainfall at the Bunbury Post
Office (station 9514), approximately 20 kilometres west of the Burekup site, from 1877 to
1985. The long term average rainfall recorded at the site was 870.7 mmfyear. Bunbury
Weather Station (Bureau of Meteorology station 9965) commenced in 1995. Rainfalt and
temperature data recorded at this station are shown in Table 3.

Table 3: Temperature and rainfall at the Bunbury weather station

Parameter | Jan | Feb | Mar | Apr | May { Jun Jul Aug | Sept | Oct | Nov | Dec ;| Annual
Mean 29.11296 1276|240 211184 | 172 |173 | 182 205242271229

max.

temp. (°C)

Meanmin. [ 150|155 140|116 95 |82 7.0 7.8 85 |90 |121]|134 109

temp. ("C)

Mean 120|863 [ 178|309 (944 1492|1474 1301|782 (351|218 ;165 | 7355
rainfall

(Source: Commonwealith Bureau of Meteorology)

5.3.Geology

The Project is located within the Pinjarra Plain land system on the Swan Coastal Plain, at the
footslopes of the Whicher Scarp and to the west of the Darling Scarp, within the Southern
Perth Basin (Soil Water Consuitants (SWC), 2007a). The sediments of the Perth Basin
consist of coastal dune, beach, shallow marine and alluvial sediments from the Pleistocene
to Recent, namely the superficial Yoganup and Guildford formations. The superficial
formations disconformably overly coarse, angular sand sediments of Mesozoic age. At
Burekup these Mesozoic sediments comprise the Leederville Formation, which is generally
referred to as basement. Below the Leedervile Formation lie the Bunbury Basalt,
Yarragadee Formation and Cockleshell Gully Formation (Parsons Brinckerhoff (PB), 2007).

Burekup Mineral Sands Project
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The Burekup deposit is hosted within the superficial formations. The deposit consists of one
Heavy Mineral {MM) strand which is subdivided into a Southern Unit and Northern Unit. The
mineral assemblage of the Southern Unit is dominated by clean altered ilmenite and
leucoxene and increases in MM grade from north to south. The Northern Unit is
characterized by high slimes, with a mineral assemblage that consists of clay and iron-
coated iimenite, and rock. Additional low grade mineralisation exists at surface which is
predominantly composed of leucoxene.

The Guildford Formation is generally present as a continuous unit over the site, ranging from
6 metres thick in the centre of the deposit to 20 metres thick to the west. The Yoganup
Formation ranges from 1 metres to 6 metres thick across most of the orebody, with a
maximum thickness of 11 metres in the Southwest (PB, 2007). In the north of the site, the
Yoganup Formation contains clay levels similar to Guildford Formation clay levels (N.
Northcott, pers. comm.). The Leederville Formation is absent to the north of the site and to
the West, over Bunbury Basalt. Basalt is not known to be present beneath the Burekup
deposit (PB, 2007).

5.4, Landforms & Soils

The Project is located on the northern surface of the Ferguson River piedmont, an area of
flat to gently undulating land with small localised rises separated by broad low-lying
depressions (Wells, 1989, cited in Soil Water Consultants (SWC), 2007a). The depressions
experience seasonal inundation and waterlogging. Very little height difference exists
between the rises and low-lying depressions, however more pronounced dissection occurs
along drainage lines on the eastern side of the Project. The surface elevation varies from 25
metres on the western side to 35 metres on the eastern side. The general aspect is north
west (SWC, 2007a). The Collie and Ferguson Rivers are located 6 kilometres to the north
and 3 kilometres to the south of the Burekup site respectively and form the dominant river
systems in the region. Henty Brook and Paradise Creek represent smaller systems, located
approximately 3 kilometres north and 350 metres south of the site.

The findings of previous regional soil surveys are discussed in SWC (2007a) and
summarised below. As the site occurs on the Pinjarra Plain, the soils consist primarily of
poorly drained clayey soils of the Guildford Formation. The dominant soil type on the site
consists of acidic yellow, grey and brown gradational earths and mottled duplex soils subject
to inundation and waterlogging. Clayey soils on the eastern side of the site are overlain by
shallow pale grey sand and sandy loam, forming a well defined duplex sail profile, facilitating
perching and waterlogging near the surface (SWC, 2007a).

A baseline soil survey was conducted over the site by Soil Water Consultants (SWC, 2007a).
The survey involved shallow and deep trench excavation to investigate soils across the site.
Four distinct Soil Mapping Units (SMU) were defined during the survey.

5.4.1. Soil Mapping Units

The soil mapping units mapped over the Project are shown in Figure 6 and describe below.
SMU1: Uniform Brown Heavy Clay

This SMU occurs in two isolated areas within the site and likely represents the basal portion
of remnant stream channels through the area (see Figure 6). The soil extends from the
surface to depths of up to 4 metres and is deposited directly onto the biue-grey sandy clay
soils of the Guildford Formation.

Burekup Mineral Sands Project
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The topsoil is structurally degraded, resuiting in slaking and dispersion, causing the soils to
hardset. The underlying brown clay soils are well structured and abundant roots occur
throughout. This material is moderately saline with a relatively high sodicity and poor
structural stability. The blue-grey sandy clay soils of the Guildford Formation occur beneath
the brown clay and shows signs of shrink-swell properties.

SMU2: Gradational Pale Grey Sand — Yellow Sandy Loam

This SMU is restricted to areas of higher elevation in the northeast (see Figure 6). The
surface soils consist of 10 to 40 cm of pale grey sand grading into a bright yellow to mottied
yellow sandy loam at depth. These soils are not structuraily degraded like those of SMU1.
The surface soils exhibit a sandy texture with little clay and therefore are well drained and
friable. There is a clear boundary between the surface sandy soils and the underlying blue-
grey sandy clay soils of the Guildford Formation.

SMU3: Pale Grey — Brown Sandy Duplex

This SMU is isolated to the northeastern margin of the proposed main minepit (see Figure
6). It consists of a pale grey — brown sand overlying the blue-grey sandy clay soils of the
Guildford Formation with an abrupt textural boundary. The sandy surface soils have a very
low water holding capacity and subsequently they become saturated in winter months with
water perching on the clayey soil below, and drying rapidly in spring. The defined duplex
boundary facilitates perching and subsequent lateral flow of water, which has implications for
the formation of surrounding areas of inundation. It is likely that these soils have formed in
depressions on the upper surface of the underlying Guildford Formation.

SMU4: Yellow — brown Mottled Duplex

This is the most dominant SMU in the site (see Figure 6). The bright yellow to brownish
orange surface soils overlying the Guildford Formation are coarser than those in SMU1 and
therefore better drained. Again, the boundary between the surface soils and the Guildford
Formation is abrupt, indicating a depositional, rather than pedogenic, mode of formation..

The topsoit has a sandy clay texture which is structurally sensitive. These soils slake rapidly
when rewet and show moderate dispersion resulting in hardsetting. Cultivation of these soils
is also likely to enhance hardsetting, and considerable shrink-swell properties are observed.

The subsail consists of bright yellow sandy clay with a very good structure and firm crumb
peds. It is less dispersive (due to iron oxides) with a relatively high plant available water
content.

It is important to note that the clayey Guildford Formation underlies all surface soils across
the site. The Guildford clay remains unsaturated throughout the majority of the year, as
evidenced by the extensive mottiing and laterisation. Water movement through the clayey
matrix is extremely siow, however preferential flow does occur through isolated coarse
sandy lenses.
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5.5. Groundwater

The Project is partially situated within the Dardanup Groundwater Management Sub-area of
the Bunbury Groundwater Area, and partially within unproclaimed groundwater area, with
Dowdells Line Road the boundary (PB, 2007) (Figure 7).

An initial study was conducted in 2006 to characterise the local groundwater environments
based on knowledge of the locai geology and groundwater systems and experience at other
lluka deposits in the region (PB, 2006). As part of these investigations, five monitoring
piezometer pairs and six shallow piezometers were installed in Aprif 2006.

The deposit lies within the superficial formations which are made up of the Guildford
Formation and Yoganup Formation. The superficial formations are underlain by the
Leederville Formation and the Yarragadee Formation (PB, 2007). The Superficial and
Leederville aquifers are described below.

5.5.1. Aquifer systems

Superficial Formations

The superficial formations are made up of the Guildford Formation and Yoganup Formation.
The Guildford Formation is a continuous unit over much of the site, ranging from 6 metres
thick in the centre of the deposit to an average 20 metres thick towards the western
boundary. The formation is mainly comprised of clay and silt, although discontinuous sand
lenses represent isolated areas of enhanced permeability. The contact between the
Guildford Formation and the underlying Yoganup Formation slopes gently to the west,
ranging from 28 mAHD closest to the scarp to 8 mAHD on the western side of the deposit.
The Yoganup Formation is sand dominated and ranges from 1 metres thick to 6 metres thick
across most of the deposit, but reaches 11 metres thickness in the Southwest. In the north
of the site, the Yoganup Formation contains clay levels similar to Guildford Formation clay
levels (N. Northcott, pers. comm.), therefore for the purposes of groundwater modeiling, the
Northern extent of the Yoganup Formation is considered to be Guildford Formation (PB,
2007).

The superficial formations contain limited groundwater resources. Groundwater modelling
indicates that the hydraulic head in the superficial aquifer is between 0.1 metres and 6
metres below ground level, with some surface areas being inundated during the winter
months.  Transmissivities range between 0.5 m%day to 79.1 m?%day. The highest
transmissivities represent the sandy Yoganup Formation. The high clay content of the
Guiidford Formation results in ponding during winter. Groundwater flow is generally toward
the coast (north-west), mimicking the topography (PB, 2007).

The superficial aquifer is directly recharged by rainfall and localised upward leakage from
underlying aquifers. Discharge from the aquifer occurs as baseflow to surface drainage,
coastal wetlands, rivers, evapotranspiration and downward leakage (PB, 2007).
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Leederville Formation

The contact between the superficial and Leederville Formations slopes gently north-west,
ranging from 26 mAHD near the scarp to 4 metres AHD on the western side of the deposit
(PB, 2007).

The Leederville Formation is absent to the north of the site, and thins and pinches out
toward the west over the Bunbury Basalt, though there is no known basalt beneath the
deposit. The formation overlaps the Darling Fault to the east. The Leederville aquifer is
between 150 and 200 metres thick. Beneath the Leedervilie Formation lies the Yarragadee
Formation (PB, 2007).

Hydraulic heads measured in piezometers screened in the Leederville aquifer are similar to
those in the superficial aguifer. The transmissivity of the Leederville Formation ranges
between 4.9 m?%day to 46 m*/day and also flows north-west, toward the coast. This aquifer is
hydraulically isolated from the superficial aquifers in areas where a grey clay and silt horizon
is present, however where this horizon is absent, there may be some connectivity between
the formations, leading to upward leakage (PB, 2007).

Regional Leederville recharge is from infiltration of rainfall on the Blackwood Plateau to the
south and localised downward leakage from the superficial aquifer or upward leakage from
the Yarragadee aquifer. Discharge is to the superficial and Yarragadee aquifers and the
ocean (PB, 2007).

5.5.2. Groundwater supplies

The Burekup deposit is partially situated within the Dardanup Groundwater Management
Sub-area of the Bunbury Groundwater Area, and partially within unprociaimed groundwater
area, with Dowdells Line Road the boundary. The Bunbury Groundwater area is a gazetted
groundwater area, with the conservation, management and protection of all water resources
vested in and administered by the State in accordance with the Rights in Water and Irrigation
Act 1914, as amended. The current allocation limit for the Dardanup sub-area superficial
aquifer is 500,000 kL/annum, of which 7% (35,000 kL) is currently allocated.

5.5.3. Groundwater quality and quantity

Groundwater quality in the superficial formations ranges from fresh to brackish, depending
on the proximity to recharge areas and the local lithological composition (PB, 2007).

Groundwater levels in the piezometer network have been monitored monthly since August
2006 and seasonal fluctuations of up to 2.83 metres within a piezometer have been
observed to date. Quality in the piezometers has been monitored quarterly since December
2006. Variations of greater than one pH unit and up to 4140 pScm ' have been observed
within piezometers to date.

5.5.4. Local Groundwater Users

lluka conducted a groundwater resource census of 20 landowners within approximately one
kilometre of the deposit, collecting information on bores and dams. 22 bores and 10 dams
were noted. All dams are fed by windmills, bores or surface flows. Bore construction and
groundwater level information available was limited. Bores and dams are used for stock
watering, irrigation, dairy and household purposes.

Burekup Mineral Sands Project
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5.5.5. Conceptual Groundwater model

Groundwater flow modelling was conducted using MODFLOW 2000. A conceptual modei
was developed, summarising the current groundwater system and any stressors acting on
the system. This model is based on information derived from previous investigations at the
site, including exploration drilling, aquifer testing and soil and vegetation studies (PB, 2007).

The assumptions and limitations of the model are outlined in the groundwater report (PB,
2007). Initial models were run in steady-state mode in order to calibrate the modelled
potentiometric surface against observed hydraulic head. Predictive models were run using
an initial steady state stress period to achieve equilibrium, then 61 transient stress periods to
simulate the transient effects of mining on hydraulic head. The model drain schedule was
based on the proposed mining schedule (PB, 2007). The model results are discussed in
section 9.2 of this document.

5.6. Acid Sulfate Soil

The General Guidance on Managing Acid Sulfate Soils states that, “Acid sulfate soil is the
common name given to naturally occurring soil or sediment containing iron sulfides over
extensive low lying areas under waterlogged or highly reducing conditions (i.e. anaerobic
conditions). These soils may be found close to the natural ground level but may also be
found at depth in the soil profile. When sulphides are exposed to air, oxidation takes piace
and sulphuric acid is produced when the soil's capacity to neutralise the acidity is exceeded”
(DoE, 2003, pg 1).

Actual Acid Suifate Soils (AASS) and Potential Acid Suifate Soils (PASS) are collectively
known as Acid Sulfate Soils (ASS). AASS are soils or sediments which contain iron sulfides
and/or other sulfidic minerals that have previously been oxidised to produce sulphuric acid.
These soils have pH values < 4. In contrast, PASS contain unoxidised iron sulfides and/or
other sulfidic minerals (DoE, 2008, cited in SWC, 2007b).

Other Potentially Problematic Acid-generating Substrates are also grouped with ASS under
the draft guideline {(Dok, 2006), including:

» Recent Sand Units — Pale Grey Sands and lron Cemented Organic Rich Sands
(Coffee Rock) which may contain inorganic sulfides (e.g. pyrite and iron
monosulfides} and easily hydrolysable iron and manganese oxides; and

+ Dredge spoil, which may contain significant quantities of iron sulphide minerals
(pyrite and iron monosulfides).

A survey has been conducted to determine the presence or absence of ASS within the
Project, including the proposed mine pits and the immediate surrounds (SWC, 2007b). The
survey was consistent with the procedure outlined in the Draft identification and investigation
of acid sulfate soils guideline (DoE, 2006}, with some variance to enable application of this
document to a mineral sands deposit. Other sources utilised in the survey were:

» Treatment and management of disturbed acid sulfate soils (DoE, 2004)
+ Acid sulfate soils manual {Stone et al., 1998)

e Analysis of acid sulfate soils — Part 1; Dried sample — Pre-treatment of samples
(Standards Australia, 2006)

Burekup Mineral Sands Project
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» Preparation of acid sulfate soil management plan (ASSMP) (DoE, 2003)
The survey involved;

s A desktop assessment of the Project to determine the potential for ASS {o occur
in the region, including review of existing literature and ASS risk maps (WAPC,
2003}, and constructing a detailed geological model of the deposit based on
exploration drilling data.

* A site inspection to identify indicators of ASS occurrence, e.g. iron staining, salt
or water tolerant vegetation and jarosite coatings.

s An extensive ASS drilling, soil sampling and analysis program undertaken in
March 2006 to identify the occurrence of AASS and PASS across the site and
through the soil profile.

+ Construction of a 3D Scr distribution modei for the Burekup mine area showing
the spatial extent and abundance or pyrite (PASS) in this region

» Laboratory leaching trials to assess the potential risk that hydrolysis of non-pyritic
soils may have on metals release to the environment

* Propose strategies for the management of ASS within the Project.

A third party review was undertaken on the ASS investigation (Sullivan, 2007). Changes
were made to the model based on recommendations from this review (SWC, 2007c).

The desktop assessment identified that the Project includes areas likely to contain ASS.
This is supported by the ASS risk maps (WAPC, 2003). The maps showed no areas of high
risk in the surface 3 metres, however do suggest a low to moderate risk of both AASS and
PASS occurring at depths > 3 metres in the soil profile. The presence of ASS at these
depths is generally associated with previous estuarine conditions formed during marine
regression and transgression events on the Swan Coastal Plain, which also favour the
deposition of heavy minerals.

The site inspection aimed to identify soil, water and vegetation indicators that may assist in
determining whether AASS or PASS occur at the site. The landsurface is very gently
undulating with heavy surface soils and there is evidence of surface ponding. Assessment
of soils on the surfaces of drains showed no signs of iron staining, scaiding or jarosite
formation. Surface waters are slightly acidic — neutral (5.5 - 6.5) (SWC, 2007, cited in SWC,
2007b). Vegetation consists of Jarrah and Marri trees along sandy rises and paperbarks
and sedges along low-lying areas, with no tree deaths evident (SWC, 2007h).

The site inspection, like the desktop assessment, suggests that no AASS or PASS occur
within the surface 3 metres of the Project. If present, ASS is likely to be at depths greater
than 3 metres and associated with previous estuarine conditions.

A review of the geological and metallurgical data collected during exploration drilling was
undertaken to assist in review of the potential for ASS at depth. Exploration drilling was to a
final density of 27 holes/ha, with soil samples collected at 1 metres vertical intervals along
the length of the drillhole, which ranged from 15 to 30 metres in depth and typically extended
into the Leederville Formation beneath the Yoganup Formation which hosts the ore. A fotal
of 25,184 exploration soil samples have been collected and analysed for the following
geoclogical/soil parameters:

Burekup Mineral Sands Project
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e Soil texture (% fines: < 53 um fraction; % sand: 53 — 750 um fraction; % coarse sand:
750 - 2000 ; % oversize: > 2000 um fraction)

o |ithology/stratigraphy
» Soil colour
+ Heavy mineral content

Metallurgical properties including % total S, mineralogy and elemental composition were
aiso analysed on selected samples from each stratigraphic zone (i.e. Guildford Clay,
Yoganup Formation, Leederville Formation).

This data has been calibrated with actual soil morphological, physical and chemical
properties to a maximum depth of 11 metres by comparison with soil profile properties
determined during soil surveys (SWC, 2007a). A good relationship exists between the
exploration drilling data and the soil characteristics as determined by soil survey {excavating
deep soil trenches).

rom the exploration drilling data, soil colour was used to identify the redoximorphic status of
the soils and soil colour and texture was used to identify the presence of any peaty, organic
rich layers (potential ASS or monosulfidic material). Extensive areas of black sand - clay
soils occur beneath the proposed mine pit (SWC, 2007). This suggests the presence of
ASS.

Following the review of exploration drill data, an ASS drilling and sampling program was
undertaken to confirm the presence or absence of ASS in the proposed mine area. A total
of 146 holes were drilled, at a density of 3.2 holes/ha (Figure 8). The depth of drilling varied
from 7 to 20 metres, with an average depth of 15 metres, and all holes extended at least 2
metres below the base of the proposed mine pit. Samples were collected at 1 metres vertical
intervals over the length of each drillhole (a total of 2054 samples). Each sample was
analysed for Field pH (pHr) and field peroxide {pHeox). All samples with a pHe < 4.0 were
analysed for Total Actual Acidity (TAA) and Chromium Reducible Sulfur (Scr) analysis was
conducted on 100 samples, selected from each geological unit and covering a wide range of
pHrax values. Leaching trizls were also conducted on 16 non-pyritic soils {Sgr < 0.03%)
from a range of depths to determine potential hydrolysis and metals release characteristics
of selected samples.

The pHe results varied from 4.13 to 8.83, with 84% of all soils sampied having a field pH
value between 5.0 and 7.0 (i.e. moderately to slightly acidic). These values are typical for
the Swan Coastal Plain (McArthur, 1991, cited in SWC, 2007b). Approximately 6% of the
samples had pHr values between 4 and 5 (moderately to strongly acidic) and the majority of
these samples were associated with surface soils and are likely due to agricultural practices,
not AASS. No soil samples had pHe values < 4.0, therefore no AASS are likely to occur at
this site and no further analysis of AASS has been undertaken.

The pHrox results varied from 1.62 to 8.22, with 75% of samples having pHrox values > 4.0,
consequently they are not considered PASS. Approximately 25% of the soils tested had
pHeox values < 4.0, indicating the possible presence of PASS. Nine per cent had pHeox
values between 2.0 and 3.0, whilst only two per cent had a pHgrox value between 1 and 2.
The presence of pHrox values less than 3.0 indicates that PASS are likely to be present in
the site,
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The Scr results varied from < 0.01 - 2.98%. The critical % Scr content for a PASS is 0.03%
S, therefore pyrite exists in some soils sampied at Burekup. The relationship between pHrox
and Scr values was examined and a very good relationship was observed (r’=0.96).
Mowever, the third parly review noted that this correlation was influenced by the small
number of Sqr values greater than 0.5% (Suliivan, 2007). Using the pHrox / Scr relationship,
pHrox values for all 2,054 samples were converted to Scr values to estimate the pyrite
content in all soils. The resultant S¢r values varied from < 0.01 to > 10%, indicating that
considerable PASS occurs in the vicinity of the Burekup site. Using the relationship
determined between Scg and pHeox at Burekup, the Scg action criteria of 0.03% equates to a
pHeax value of 2.31. In modelling the PASS distribution, a conservative pHrox value of 2.66
was used. This value represents the highest pHeox value with a measured Sgr value greater
than 0.03%, as recommended by Sulivan (2007) (SWC, 2007c). The modelled distribution
of PASS at Burekup, using a PASS indicator of pHeox equal to 2.66 are shown in Figure 9.

Using the conservative pHeox cutoff of 2.66 fo indicate the presence of PASS, modelling
suggests that while considerable PASS occurs in the vicinity of the Project, all PASS
material occurs in the Leedervile Formation underlying the proposed mine pit.
Consequently, no PASS material will be directly disturbed by mining (i.e. excavated) at this
site and no PASS-specific management practices are required for excavated material.
However, PASS soils (pHrox soils < 2.66) do occur within 1 metres of the base of the
proposed mine pit (SWC, 2007b).

5.6.1. Heavy metal content and leaching

Heavy metal leaching trials showed that the soils in the Project area have low levels of
heavy metals compared to the National Environment Protection Council (NEPC) Ecological
Investigation levels (EIL). All samples had total metal contents considerably less than the
EIL except for one soil (the blue grey sandy clay from 2-3 metres depth) which had a
Chromium content equal to the EIL. The release characteristics of these metals, and thus
their leachability, were investigated by leaching with both a neufral solution (to simulate
natural rainfall conditions) and an highly acidic soclution (to simulate acidic leachate
conditions that may occur following hydroiysis of iron-oxide minerals). lLeaching with the
neutral (pH=6.40} 0.01M CaCl2 solution was expected to remove only the readily
exchangeable metals whilst the strongly acidic (pH=2.5) 0.01M CaCl, was expected to
remove some of the structural metals within the soil crystal structure. The leachability of the
metals varied considerably. Chromium, Cadmium and Lead were strongly held by the soil
and very little was leached, with less than 5% of the total soil metal content being leached,
implying that these metals were predominately structural metals. In contrast, Copper, Zinc
and Nickel were freely available with up to 50% of the total scil metal content being leached
from the various soils. No significant difference was observed between the metal content of
the neutral or acidic 0.01M CacCl; solutions, suggesting that the majority of metals released
were removed only from the exchange sites on the soil (SWC, 2007b).
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5.7.Surface Water

The Project is located within two un-named sub-catchments of the Leschenauit Estuary —
Lower Collie Catchment. The two sub-caichments drain to the Collie River. The
Leschenault Estuary — Lower Collie Catchment is 914.65 kilometres® in size and drains to
the Indian Ocean {Figure 10).

Henty Brook is located approximately 3 kilometres north east of the Burekup mine pit within
another unnamed subcatchment of the Leschenault Estuary — Lower Collie Catchment and
flows north west into the Collie River. Numerous small drainage and irrigation channels are
located within and near the Project. Most of the drains entering the Project from the east are
diverted to drainage channels on the western side of the mine pit.

The Burekup area, including the Project has in most part been classified as a multiple use
wetland. One conservation wetland (UF| 2362) is located east of the Froject. One resource
enhancement wetland (UF| 2165) is located north of the Project (Figure 11).

Surface water monitoring sites have been established at the resource enhancement
category and conservation category wetlands (BUS1 and BUS2 respectively), and at four
sites where drains enter or exit the site (BUS3, BUS4, BUSS and BUS6E) (Figure 11).
Monthly monitoring at these sites commenced in July 2007.

A survey of aquatic ecosystems within the Project was conducted by Wetland Research and
Management (WRM) in spring 2005 (WRM, 2006). Five sites were sampled, including two
wetland sites and three sites on Henty Brook (Figure 11).

Physical and chemical variables measured were generally within the ranges expected for
‘slightly to moderately disturbed' ecosystems (ANZECC, 2000, cited in WRM, 2006). Sites
B3 and B9 showed high levels of heavy metals and pH varied from 6.15 to 7.49. The
riverine sites of Menty Brook differed from the wetland sites in that the Henty Brook sites had
greater water depth and lower total phosphorus, cadmium and electrical conductivity than
the wetland sites.

The riverine sites along Henty Brook were considered typical of rural regions in the
Southwest, degraded due to past agricultural practices and stock access. In-stream
vegetation was virtually absent, with only isolated clumps of submerged macrophytes and
emergent sedges. The understorey was dominated by pasture grasses and weeds and
overstorey vegetation ranged from open to moderately dense mixed woodlands of
peppermint and Eucalypt species. Wetlands were dominated by Melaleuca over pasture.
Native vegetation included sedges, duckweed, pondweed and filamentous algae. Some of
the wetland sites sampled had drains in or out of them and all were accessible to cattle.

A further four wetland sites, including the conservation category wetland and the resource
enhancement category wetland (Figure 11) were visited and their condition assessed using
EPA Bulletin 686 (1993). Both the conservation category and resource enhancement
category wetlands were considered equivalent to multiple use category wetlands given the
degree of rural activity, extent of clearing, degradation through cattle access and lack of
understorey.

The survey identified resident fauna to the lowest possible taxonomic level, compared
biodiversity and invertebrate assemblages amongst sites and related differences in fauna to
differences in water quality. Aguatic fauna communities at all sites were dominated by
cosmopolitan species, typical of lowland rural regions.
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The survey recorded a total of 119 macroinvertebrate taxa, a moderately diverse fauna for
seasonal waters. Composition was similar to other disturbed watercourses on the coastal
plain, Numbers of taxa recorded at each site varied greatly within the riverine sites (from 23
to 68) and wetland sites (29 to 57) sampled. 51% of the species found occur across
Australia and overseas. 12% were endemic to the Southwest, but none of these are
considered rare or restricted. Three taxa (2.5%) were new records for Western Australia or
new to science. They were the rotifers Dicranophoroides caudatus and Filinia ¢f. passa and
an indeterminate Difflugiid Rhizopod.

While some of the aquatic invertebrate species recorded from Burekup are Southwest
endemics, none are restricted to the Burekup wetlands. Nor are the species recorded as
new to Western Australia likely to be restricted to the Burekup wetlands (Sue Creagh, Senior
Research Officer, WRM, 24/05/2007, pers. comm.).

The Rotifers Dicranophoroides caudatus and Filinia cf. passa had not previously been
recorded in Western Australia when they were found in site B3, a wetland west of the
disturbance area. Dicranophoroides caudatus is known from 6,500 localities world-wide but
to date has been recorded from only six sites within Australia. However, given the
distribution of these sites: Jabiluka in the Northern Territory, the Murray River at Wodonga,
Victoria, the Goulburn River at Alexandra, Vicloria and Burekup, Western Australia, it is
probable that the species is pancontinental and it is likely that the limited records in Australia
are due o limited sampling effort applied to microinvertebrates and misidentification. Due to
the limited sampling to date, it is not uncommon to produce records of new taxa. The same
is likely for Fifinia cf. passa. There are at least 20 verified records of this species across
Australia, from all states except Tasmania. The indeterminate difflugiid is probably
undescribed, given the iow level of research on testate Rhizopoda in Austratia. Whether it is
more widely distributed is unknown given this lack of research. It is likely that it is more
widely distributed but yet to be recorded elsewhere (Russell Shiel, Visiting Research Fellow,
University of Adelaide, cited by Sue Creagh).

Also of note was the stonefly collected from one site on Henty Brook and two species of
hydrophild beetle and two introduced species. The Plectoptera Newmanoperla exigua is
endemic and restricted to the far Southwest corner of WA and are typically regarded as
ecologically significant, owing to their high sensitivity to water quality. Enochrus samae and
Berosus gibbae recorded at Burekup both represent known range extensions and the
gastropod Lymnaea stagnalis and the Simulid Simulium ornatipes are both introduced
species.

As expected, the faunal assemblages within the wetland sites differed from that within the
riverine sites, however, the most upstream riverine site (B8) was also found to differ from the
other riverine sites, with a higher taxa richness at this site.

The survey also recorded two native fish species (the Nightfish and Western Pygmy Perch),
one introduced fish species (Mosquitofish), one freshwater crayfish (the gilgie), three species
of frog (Crinia insignifera, Crinia glauerti, and Litoria adelaidensis), and eight bird species
(the Pacific Black Duck, Australian Wood Duck, Chestnut-breasted Shelduck, Straw-necked
Ibis, White-faced Heron, Cattle Egret, Yellow-billed Spoonbill and Sacred Kingfisher). Al of
these species are common in the Southwest.

The vegetation in these areas was assessed as part of the vegetation survey undertaken by
Mattiske Consulting Pty Ltd, outlined in section 5.8,
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5.8. Vegetation and Flora

The vegetation and flora within the area proposed for disturbance and its surrounds (the
Study Area) were surveyed by Mattiske Consulting Pty Ltd (2006). The requirements of the
EPA Guidance Statement 51: Terrestrial Flora and Vegetation Surveys (EPA, 2004e) were
incorporated into these surveys. The specific work included a search for declared rare flora
(DRF) and priority flora (PF), defining and mapping the plant communities present,
assessing the condition of the plant communities and reviewing the local and regional
conservation value of the flora and vegetation.

The survey was conducted in early December 2005. EPA Guidance Statement 51 (EPA,
2004e) states that the primary flora and vegetation survey should be conducted following the
season which normally contributes the most rainfall in the bioregion. Within the Southwest
Botanical Province, the highest season of rainfall is winter, however, unseasonably cool and
wet spring weather was received in 2005 and as a result December was identified as being
within an optimal range for surveying at Burekup. Further, in the southern sections of the
Swan Coastal Plain the spring season extends over several months as the conditions are
cooler thereby allowing annual species to persist. The findings of this survey are
summarised below.

5.8.1. Flora

In the flora and vegetation surveys conducted by Mattiske Consulting Pty Ltd (20086, 2007), a
total of 199 taxa (including subspecies and varieties) from 139 genera and 53 families were
recorded within the Burekup study area. Representation was greatest among the Poaceae
(28 taxa), followed by Papilionaceae (18 taxa), Myrtaceae (16 taxa), Cyperaceae (15 taxa)
and Mimosaceae (11 taxa). 24 Poaceae, 7 Papilionaceae and 3 Cyperaceae were weed
species. The families with the highest native representation were Myrtaceae (16 species),
Cyperaceae (12 species) and Mimosaceae (10 species),

Rare and priority flora

No Declared Rare Flora (DRF) species, pursuant to subsection (2) of section 23F of the
Wildlife Conservation Act 1950 (WC Act) and as listed by the DEC (2006a and 2006b) were
tocated during the survey. No plant taxa pursuant to section 179 of the Environmental
Protection Biodiversity Conservation Act 1399 (EPBC Act) were located in the study area.
Though several PF species have previously been recorded in and near the disturbance area
(Figure 12), no Priority Flora (PF) species were recorded in the study area during either
survey.

Significant Species

The EPA noted in a letter to lluka on 2 May 2007 that the study area contains the
southernmost known occurrence of Casuarina obesa on the eastern side of the Swan
Coastal Plain, The EPA therefore considers this occurrence significant. The EPA also note
that a stand of Eucafyptus wandoo within the study area is one of the most extensive known
stands of mixed age that far south on the Pinjarra Plain. The EPA also notes that the
Corymbia haemotoxylon located within the study area could be considered a disjunct and
significant population.
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introduced and Declared Weed species

A total of 86 of the 199 taxa recorded in the flora survey were introduced or weed species
{Mattiske Consulting Pty Ltd, 2006). Four of the 86 species are Declared Plants pursuant to
Section 37 of the Agriculture and Related Resources Protection Act 1976. They were:

s Acacia dealbata (Silver Wattle) P1, P2;

¢ Rubus fruticosus agg. (Blackberry) P1, P4;

s Asparagus asparagoides (Bridal creeper) P1; and

»  Gomphocarpus fruticosus (Narrowleaf Cotton Bush) P1, P4.

5.8.2. Vegetation

The Study Area is located within the Drummond Botanical Subdistrict of the South-western
Botanical Province (Diels, 1906; Gardner, 1942, and Beard, 1979 and 1980; cited in Mattiske
Consulting Pty Ltd, 2006); the Guildford vegetation complex as defined by Heddle et al.
{1880a) and cited in Mattiske Consulting Pty Lid, 2006: and the Swan Coastal Plain
Bioregion as defined by Thackway and Cresswell (1995) and the Department of the
Environment and Heritage (2006b) under the Interim Biogeographical Regionalisation for
Australia (IBRA) cited in Mattiske Consulting Pty Ltd, 2006.

The Drummond Botanical Subdistrict is a low-lying coastal plain with sandy soils and
swampy deposits, in a warm dry Mediterranean climate. The vegetation is typically Banksia
low woodland on leached sands, Melaleuca wetlands in areas of poorer drainage, and
Eucalyptus gomphocephala | E. marginata | Corymbia calophylfa woodlands on soils with a
higher nutrient content (Beard, 1990; cited in Mattiske Consulting Pty Ltd, 20086).

The Guildford vegetation complex is defined as, "A mixture of open forest to tall open forest
of Corymbia calophylla — Eucalyptus wandoo - Eucalyptus marginata and woodiand of
Eucalyptus wandoo. Minor components include Eucalyptus rudis - Melaleuca
rhaphiophylla.” The Swan Coastal Plain Bioregion is characterised by Banksia sp. and
Eucalyptus gomphocephala (Tuart) woodiands on sandy soils, Casuarina cbesa woodlands
on outwash plains (with Corymbia calophylia to the south), and Melaleuca sp. woodlands on
swampy areas (DEC 2006a, cited in Mattiske Consulting Pty Ltd, 2006).

Mattiske Consulting Pty Ltd (2006) notes that the Guildford vegetation complex has been
largely cleared for agriculturai activities and is under represented in the conservation estate.
In a letter to lluka dates 2 May 2007, the EPA notes that within the Greater Bunbury Region
of the Swan Coastal Plain, only 4.4% of the original extent of the Guildford vegetation
complex remains.

The study area has been extensively cleared for agricultural purposes and contains isolated
trees and several areas of native vegetation. Nine vegetation communities were recorded,
as described in Table 4 and shown in Figure 13 to Figure 20.

Table 4: Vegetation communities recorded in the Study Area
Community | Description Condition
Code Rating
Al Woodland of Agonis flexuosa — Corymbia calophylla - Eucalyptus rudis | 5
over weeds on loam soils along flowlines.
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Community
Code

Description

Condition
Rating

C1 Woodland of Corymbia calophylla - Eucalyptus wandoo over 3,4 5
Xanthhorrhcea preissii, Hypocalymma angustifolium and weeds on

sandy-loam soils.

c2 Woodland to forest of Corymbia calophylla — Eucalyptus rudis
Melaleuca rhaphiophylla — Melaleuca preissiana over weeds on loam

soils.

3,4,5

Low woedland of Casuarina obesa over Melaleuca viminea subsp. 4,5

viminea and Hakea varia over Chorizandra enodis on sandy loam soils.

C3

C4 Forest of Corymbia calophylla over Banksia grandis, Xanthorrhoea 4

preissii and Kingia australis over Cyathochaeta avenacea on sandy
loam soils.

C5 Woodland to forest of Corymbia calophylla — Corymbia haemotoxylon 5
over Xanthorrhoea preissii over Cyathochaeta avenacea on sandy

loam soils.

E1 Woodland of Eucalyptus wandoo over Melaleuca rhaphiophylla over 5
pasture on loam soils.

M1 Low woodland to forest of Melaleuca rhaphiophylia with emergent 5

Corymbia calophylla and Eucalyptus rudis over pasture on loam soils,

w2 Woodland of Melaleuca preissiana, with Eucalyptus rudis and 3,458
Corymbia calophylla over Melaleuca lateritia, Viminaria juncea, Acacia
saligna and Hakea varia over Lepidosperma longitudinale on clay-loam

50ils.

The condition of vegetation was rated according to the scale used for assessing Bush
Forever sites (Table 5; Government of Western Australia, 2000).

Table 5: Vegetation condition rating scale

Rating Description Explanation

Pristine or nearly so, no obvious signs of disturbance.

Vegetation structure intact, disturbance affecting individual species
and weeds are non-aggressive species.

Vegetation structure altered, obvious signs of disturbance.
Disturbance to vegetation structure covers repeated fire, aggressive
weeds, dieback, logging, grazing.

Vegetation structure significantly altered by very obvious signs of
muttiple disturbances. Retains basic vegetation structure or ability to
regenerate it. Disturbance to vegetation structure covers frequent
fires, aggressive weeds at high density, partial clearing, dieback and
grazing.

Basic vegetation structure severely impacted by disturbance. Scope
for regeneration but not to a state approaching good condition
without intensive management. Disturbance to vegetation structure
includes frequent fires, presence of very aggressive weeds, partial
clearing, dieback and grazing.

The structure of the vegetation is no longer intact and the area is
completely or almost completely without native species. These
areas often described as “parkland cleared” with the flora comprising
weed or crop species with isolated native trees or shrubs.

Pristine
2 Excellent

3 Very Good

4 Good

5 Degraded

6 Completely
degraded
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The majority of the site is either completely degraded {(condition rating 6) or degraded
(condition rating 5). Where native vegetation is present, it is generaily native tree overstorey
with weed/pasture species forming the understorey. There are several isolated remnants of
good (condition rating 4) or very good (condition rating 3) vegetation which are mostly in or
adjacent to road reserves (Figure 21).

Potential Threatened Ecological Communities (TECs)

Several TECs have previously been identified to the north west of the disturbance area
(Figure 12).

A comparison of the floristic community types present within the study area to nearby TEC
types was conducted by Mattiske Consulting Pty Ltd (2006) to determine the presence of
any TECs as defined by either the WA TEC Scientific Advisory Committee or listed under the
Environmental Protection and Biodiversity Conservation Act 1999,

Within the study area was a localised patch of Corymbia calophylla community (C4) that has
similar dominant species to TEC Community type SCP 3a, although has a very low overall
floristic similarity of 0.09, using the Sorenson Similarity Index. TEC type SCP 3a is listed as
critically endangered by the State and endangered under the Environmental Protection and
Biodiversity Conservation Act (Mattiske Consulting Pty Ltd 2006). TEC SCP 3a is described
as Corymbia calophylia — Kingia australis woodiands on heavy soils. Within the study area,
community C4 was restricted to a 0.6 ha area on the Simpson Road Reserve (Figure 13).
The vegetation condition was rated as “good” (Figure 21).
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Figure 15: Community C1
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Figure 16: Community C2

Figure 17: Community C3
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Figure 18: Community E1

Figure 19: Community M1
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Figure 20: Community M2
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Groundwater Dependent Ecosystem classification

The impact that groundwater drawdown has on ecosystems is related to the level of
dependence that the ecosystem has on groundwater, the level of drawdown, the rate of
drawdown and the duration of drawdown.

The first step in determining the potential for impact from groundwater drawdown is
determining whether the ecosystem is dependent on groundwater, that is, whether it is a
groundwater dependent ecosystem (GDE) and if so, the degree of that dependence.

investigations have been conducted at Burekup to provide a site specific assessment of the
potential for ecosystems to be groundwater dependent (SWC, 2007¢). This assessment
includes information on soil properties at the site and the water use requirements of the
vegetation to determine groundwater dependence of each ecosystem present (SWC,
2007c).

The water retention characteristics of the soil strongly influence the dependence of
vegetation on groundwater. Water retention data and soil distribution mapping from a soil
survey conducted at Burekup (SWC, 2007a; Figure 6) were used to determine the average
plant available water content (PAWC) for the entire soil profile for each of four SMUs present
(Table 6). Ali SMUs within the Project have a relatively high PAWC of 8.4 — 9.1%. The
PAWC is strongly influenced by the Guildford Formation, which represents the majority of
the soil profile in each SMU.

Table 6: Piant available water content for the four SMUs in the Burekup mine area
Soil Management Unit {SMU) PAWC (m3/m3)
SMU1: Uniform Brown Grey Heavy Clay 0.084
SMU2: Gradational Pale Grey Sand - Yellow 0.087
Sandy Loam
SMU3: Pate Grey — Brown Sandy Puplex 0.085
SMU4: Yellow — Brown Mottled Duplex 0.091

Each vegetation community identified in the vegetation survey (Mattiske Consulting Pty Ltd,
2006) was broken down into specific sites (Figure 13) and assessed, considering the soil
profile and the depth to groundwater underlying it, determined from the soil distribution
model. The transpiration for all vegetation was assumed to be 600 mm/yr. Given the quality
and density of the vegetation remaining in the vicinity of the Project, this transpiration rate is
likely to overestimate the actual water use requirements of the vegetation in the area, and
will result in an overestimation of the groundwater dependence of the vegetation.

By multiplying the PAWC of the soil beneath vegetation by the depth to groundwater
beneath that vegetation, the amount of soll water available to that vegetation can be
determined. By dividing that amount by the volume of water transpired by the vegetation,
the percentage of the vegetation's water requirements which are available from the soil
profile can be determined. Where the volume of water available in the soil profile exceeds
the volume required by the vegetation, the vegetation is not dependent on groundwater for
survival. Where the volume of water available in the soil profile is less than the volume
required by the vegetation, the vegetation is dependent on groundwater. The level of
dependence is determined by the percentage of the vegetation's water requirements that
can be supplied from the scil profile. SWC (2007¢) designates GDE classes as follows:

s Class 1: 80% dependence on groundwater
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s Class 2. 50% dependence on groundwater
s Class 3. 20% dependence on groundwater

o C(Class 4: No dependence on groundwater

Using the SMU and depth to water information, and the PAWC for each SMU, a GDE
classification was determined for each vegetation site identified at Burekup and the risks and
possible impacts associated with each potential GDE were determined.

The majority of vegetation in the vicinity of the Project is not dependent on groundwater
(non-phreatophytic). Rather, the vegetation is reliant on soil moisture. |solated areas of
lower depth to groundwater occur, where the vegetation has a degree of dependence on
groundwater. Groundwater dependent vegetation is restricted to the central and eastern
portions of the proposed mine site (SWC, 2007c).

Vegetation sites 3 and 30 (C1), 47 and 48 (C2), 27, 28, 45 and 46 (C3), 48 (M1) and 50 and
51 (M2} were considered to have some degree of groundwater dependency. Seven of these
sites are rated as condition 5 {(degraded), 4 are condition 4 (good) and 50 are conditicn 3
(very good).

The degree of impact likely for each vegetation site is dependent on the class of GDE (how
dependent they are on groundwater) and the predicted drawdown beneath that vegetation.
Vegetation with a GDE classification of class 1 is more susceptibie to decreases in water
level than a GDE of class 3, and the greater the decrease in water levels, the greater the
potential for impact. For each GDE class, there is a threshold of groundwater drawdown,
below which no impact is likely {Froend and Zencich, 2001, cited in SWC, 2007¢c). The
threshold for class 1 GDEs is 0.75 metres; for class 2 GDEs is 1.25 metres; and for class 3
GDEs is 1.75 metres.

The maximum GDE rating applied at Burekup was class 3 (20% dependency).

5.9.Fauna

A terrestrial vertebrate fauna survey was undertaken in February 2006 by Ninox Wildlife
Consulting {Ninox, 2006). The survey encompassed the same Study Area as the vegetation
survey (Mattiske Consulting Pty Ltd, 2006) and inciuded a comprehensive desktop review
and a field assessment. The survey conducted satisfied the requirements of a level 1 survey
under the EPA Guidance Statement No. 56 (EPA, 2004d). A level one survey aims to
identify potential fauna habitats and is used to determine the need for more detailed surveys.
Due to the poor condition of the vegetation remaining in this area, very narrow road verges
and lack of linkages to surrounding vegetation areas, a level 2 survey is not warranted. An
aquatic ecosystems survey was also conducted (WRM, 2006), which also collected
vertebrate fauna data associated with wetland habitats.

The results of these surveys have been collated in Table 7.

Tahle 7: Summary of fauna groups recorded during site surveys
Fauna Group : Ninox WRM Species | Total Species | Ninox Total Species
Species Recorded Recorded Potential
Recorded Species but
not Recorded
Native 14 8 20 52 72
Avifauna
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introduced - - - 2 2
Avifauna

Native - - - 12 12
Mammals

Introduced - - - 5 5
Mammals

Amphibians - 3 3 3 6
Reptiles - - - 18 18
Native Fish 2 2 - 2
Introduced - 1 1 - 1
Fish

Total Native 14 13 25 85 110
Species

Total Species | 14 14 26 92 118

During the terrestrial fauna survey, a total of 14 bird species, no native mammal, amphibian
or reptile species and no introduced species were recorded. None of the species recorded
were of conservation significance. The aquatic biota survey recorded three species of fish
(including one introduced species), three species of amphibian and eight waterbird species.

Up to 55 further bird species may occur (either as resident, nomadic, migratory or occasional
visitors to the area). Due to the lack of representation of preferred habitats and the
degraded condition of much of the survey area, not all of these 55 species are likely to occur
regularly. It is unlikely that the road verges and areas of ungrazed vegetation in this area
support a great diversity of resident birds (Ninox, 2006). Five of the bird species that could
occur are of conservation significance (see section 5.9.1). Of the eight waterbird species
recorded in the aquatic ecosystems survey, ali are common within the Saouthwest of Western
Australia.

12 species of mammal are expected to occur in the general area, including nine species of
bat, however i is uniikely that the road verges and grazed areas of native vegetation within
the survey area would support a diverse range of native mammals. Three of the mammal
species which may occur are of conservation significance (see section 5.9.1).

Four frog species could potentiaily occur in the survey area. All are common and
widespread, even through relatively disturbed country. One of these species, Crinia
insignifera, was identified by call only in a Henty Brook site in the aquatic survey (WRM,
2008). The aquatic survey also identified Crinia glaureli by its call at several sites and
recorded tadpoles later identified as Litoria adelaidensis from Henty Brook.

Based on other surveys in the region, up to 16 reptile species may occur in the survey area.
Most will be present only in the remaining native vegetation particularly that within road
verges in relatively good condition. Larger species may be observed in cleared areas. No
introduced species were recorded during the survey, however two bird and five introduced
marmrmal species could occur.

The number of species of vertebrate fauna recorded during the site assessment is typical of
an area that is almost completely cleared and/or degraded with little native vegetation in
relatively good condition. The high level of disturbance that currently exists indicates that
there will be a very low number of species reliant on the remnant vegetation that remains.
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There were no fauna habitats or ecological linkages considered to be of particular
significance to vertebrate fauna in the Study Area (Ninox, 2008). While the road verge
vegetation will allow for the movement of small birds, these roads verges do not form a link
between any areas of ungrazed bushiand.

5.9.1. Conservation significant species

Carnaby’s Cockatoo {Calyptorhynchus latirostris), which is listed as Endangered under the
EPBC (1999) Act and as a schedule 1 species under the WC Act (1950), could occur within
the Study Area. While there is a lack of suitable remnant vegetation that would encourage
this species to nest in the Study Area, it is possible that Marri (Corymbia calophylla) trees
will provide some food resources when fruits are present. However, no evidence of any
individual tree having been used for feeding in the recent past was noted in the Study Area.

Baudin's Cockatoo (Calyptorhynchus baudiniiy may also occur within the study area. This
species is listed as Vulnerable under the EPBC (1999) Act and as a schedule 1 species
under the WC Act (1950) and is known to breed in the deep Southwest, extending north to
Lowden, south east of Burekup. Baudin's Cockatcos are endemic to the Southwest of
Western Australia although generally believed {0 avoid the Swan Coastal Plain,

The Fork-tailed Swift (Apus pacificus) is listed on both the Japan Australia Migratory Bird
Agreement (JAMBA) and the China Australia Migratory Bird Agreement (CAMBA). This
species is an aerial vagrant that may pass over the site, but is unlikely to be dependent on
the area.

The Rainbow Bee-eater (Merops ornatus) is listed on the JAMBA and could occur in spring
and summer. The species is known to breed in the Southwest of Western Australia,
burrowing into flat sandy ground or sand banks. It is therefore possible that this species may
breed in the Study Area.

The Peregrine Falcon (Falco peregrinus), which is listed as Other Specially Protected Fauna
{Schedule 4) on the WC Act (1950) could also occur in the study area. This bird of prey is
found across Australia preferring sites with tall perches for roosting and nesting.

The Cattle Egret (Ardeola ibis), recorded during the aquatic fauna survey is on both the
Japan Australia Migratory Bird Agreement (JAMBA) and the China Australia Migratory Bird
Agreement (CAMBA). This species is widespread throughout Australia (pers. Comm. Sue
Creagh), has a large global population is evaluated as ‘Least Concern’ (IUCN Red List).

In addition to these birds, seven birds that are habitat specialists with a reduced distribution
{RD) and nine birds that are wide-ranging with reduced poputations (RF) could occur in the
Study Area, although their presence may be restricted by the limited native vegetation
present. Two RD species were observed during the survey — the Broad-tailed Thornbill and
Yellow-rumped Thornbill.

There is one record of the Wambenger or Brush-tailed Phascogale (Phascogale tapoatafa)
in the WA Museum collection from approximately 10 kilometres north-east of Burekup in
1997. This marsupial is listed as Schedule 1 under the WC Act (1950). Given the lack of
significant areas of native vegetation within the Study Area, there is only a slight possibility
that this species may be present.

The Southern Brown Bandicoot or Quenda (/soodon obesufus fusciventer) is listed as
Priority 5 and can survive in areas of quite high disturbance as long as there remains dense
vegetation for cover. However, predation by foxes, cats and domestic dogs in farming areas
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can severely impact this species’ survival on a local level. It is likely that Southern Brown
Bandicoots will occur throughout the Study Area wherever some remnant vegetation
provides adequate shelter.

The Western False Pipistrelle (Falsistrellus mackenziei) is listed as Priority 4. While this
small bat has a widespread distribution in the Southwest, it appears to be locally common in
Karri (Eucalyptus diversicolor) forests (Start and McKenzie 1998). These authors also
suggest that this bat may be more common than it appears from recent captures. As this
species of bat may roost in tree hollows and holiow logs it is possible that they occur within
the remnant vegetation of the study area.

5.10. Noise

Background noise levels have been monitored at four locations surrounding the Burekup site
for a period of two weeks in March 2007. Monitoring found that the background noise levels
in the area are very low, typically 25 to 29 dB(A) (L90 of LAS0) during both day time and
night time hours (SVT, 2007). The variation in 190 noise level was similar at all sites,
suggesting that there is a common source of background noise at all sites. There is some
correlation between the recorded LASO noise levels and prevailing wind strengths,
suggesting that background noise is weather related (SVT, 2007). A mineral sands mine
currently exists in the area and may contribute to background noise.

5.11. Radiation

Al naturally occurring soils, rocks and minerals contain small amounts of the radicactive
materials (radionuclides) thorium and uranium. The background gamma radiation level of
the earth's surface is largely due to the presence of these elements. These radionuclides
are not soluble and do not break free from the sand. The reason they are still present is due
to their decay half life (time taken to lose their radioactivity) being millions of years.

Natural background levels within the Southwest region of WA are typically in the order of 0.2
micrograys per hour (uGy/h), however background levels vary from location to location
based on the soils and minerais present in the area.

Mineral sands naturally contain more radionuclides than clays and ‘yellow sands'.
Throughout the minerat sands mining process, controls are in place to prevent any potential
alteration to the background radiation of mining areas. Pre-mining and post-mining radiation
surveys are conducted to confirm that the natural background radiation levels remain
unchanged as a result of the mining process.

5.12. Social Environment

The estimated resident population in the Shire of Dardanup was estimated at 10,777 in 2006
with an annualised average growth rate over the 2001-2006 period of 3.8% (South West
Development Commission, 2007). The unemployment rate for December Quarter 2006 was
2.8%.

The land use of the potential disturbance area is agriculture. There are several rural
landholdings surrounding the disturbance area, with a diverse range of land use activities
including horticulture, horse agistment, dairying and beef farming. This diversity is reflective
of the Shire of Dardanup’s diverse range of industries including beef, sheep and dairy
farming, tree farming, earthmoving, viticulture, market growers, engineering and mining.
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A mineral sands mine is located to the east of the proposed Burekup project.

5.12.1. Aboriginal Heritage

A search of the register of Aboriginal sites, maintained by the Department of Indigenous
Affairs (DIA) indicated that there are no registered Aboriginal sites within the disturbance
area. An archaeological survey (Anthropos Australis Pty Ltd, 2007) and an ethnographic
survey (Ethnosciences, 2007) of the disturbance area have been undertaken in conjunction
with the Gnaala Karla Booja registered native title claimants and the South West Aboriginal
Land and Sea Council. One ethnographic site was identified during the survey. The siteis a
wetland located outside of the disturbance area (Figure 22). A small area at the southern
end of the disturbance area has not been surveyed. This area covers a potential road
diversion. Should the road diversion be required, the South West Aboriginal Land and Sea
Council and local indigenous community will be consulted, and if required, the area will be
surveyed prior to disturbance to ensure compliance with the Aboriginal Heritage Act 1972,

5.12.2. European Heritage

A search was conducted of the State Register of Heritage Places, the Commonwealth's
Register of the National Estate and the National Trust’s List of Classified Places, through the
Heritage Council of Western Australia’s Places database (August 2007).

Place 03184, Ladysmith Plains townsite, is listed on the database as occurring at Offer and
Edwards Road. Edwards Road runs east-west through the Project and Offer Road runs
north-south, east of the Project. No evidence of a township has been sighted in the area.
The Dardanup Shire dispute the existence of the township and it is not listed in the Municipal
Inventory (September 2007). No other sites were identified as being located within the
disturbance area.

5.12.3. Transport

HMC will be transported south to Capel by pocket road trains, requiring 48 movements (24
round trips) per day, 24 hours a day, 7 days per week. Traffic studies have been undertaken
in consultation with the Shire of Dardanup to identify routes that minimise impacts on public
safety, road use, amenity and maximise the use of gazetled heavy haulage routes. The
route selected adds the least incremental trucks to the road. The proposed transport route
from the mine is:

+« Dowdells Line Road to South West Highway {Shire of Dardanup);

+ South West Highway (Main Roads Western Australia (MRWA)) to Robertson Road
(MRWA),

+ Robertson Road to Bussell Highway (MRWA),
» Bussell Highway to Yeardy Road (Shire of Capel).

All roads proposed for use are existing heavy haulage routes.
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6. COMMUNITY AND STAKEHOLDER CONSULTATION PROGRAM

The following section outlines the community and stakeholder consultation program for the
Project, which has been designed in accordance with the draft DoE Industry Guide to
Community Involvement (DoE, 2003b). Effective community and stakeholder consultation is
an essentiai component of the approval process,

lluka has previously successfully conducted consultation programs for new projects and
existing mine sites. Consultation with local stakehoiders for the Burekup Project has
commenced and solid working relationships have been formed.

To be ‘valued by the community’, lluka takes a leading role in working with its neighbours,
employees, indigenous groups and other stakeholders, to add value to the communities in
the Company's operational and proposed project areas. luka has established partnerships
by listening and acting on the following priorities:

« open and meaningful communication;

s participation in community activities;

« support for community initiatives;

» timely provision of planning and operational information:;
» effective response to community concerns; and

+ respect for indigenous cuiture and aspirations.

All lluka’s community interactions are based around the pillars of Communication,
Transparency, Integrity and Collabaration.

Consultation with the Shire of Dardanup, DEC, EPA, DoW, landowners and neighbours has
been undertaken in determining the scope of this document. Further consuitation will occur
throughout the approvals process.

A meeting is held with the Conservation Council each year to update them on upcoming
projects and the Burekup project is included in this update. An invitation to meet to discuss
the project has been extended to the South West Environment Centre. Further consultation
with the community and interest groups will be undertaken during the preparation of the EIA.

6.1. Objectives

The aims of the program are to:
« inform stakeholders of the proposed operation;
» explore reaction and potential concerns regarding the proposal;
e gauge and/or gain public support for the proposal;

» implement and maintain a process through which residents, other interested groups
and the Shire can communicate effectively with the company, and encourage the use
of this process;

= ensure that all issues and disputes are dealt with in a timely manner and followed up
effectively; and
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+ incorporate stakeholder input into the design and management of the proposed
Project and report back on these outcomes.

6.2.Consultation Program

Initial consultation has commenced and a detalled consultation program will be developed
and implemented. The consuitation program will include neighbours, landowners, non-
government organisations, government departments, and local shire. It is intended to keep
local NGC's and local members of parliament informed of the Project as it develops. The
consultation will be conducted in accordance with the DEC Community Involvement
Framework (DEC, 2003). Additionaily, Hluka will employ the principles of Enduring Value and
current lluka standards.

6.2.1. Ildentification of Stakeholders

Stakeholders in the project may include residents in the immediate surrounds of the project,
business owners in the town, people within the local shire, special interest groups and
decision making authorities. Stakeholders identified {o date are listed in Table 8.

Other stakeholders will be identified through ongoing consultation and involvement in the
focal community.

Table 8: Potential Stakeholders
Stakeholder
State Government Department of Industry & Resources (DolR)

Department of Environment and Conservation (DEC)

Hon Mick Murray MLA, focal member for Collie-
Wellington

Dr Steve Thomas, Capel MLA, Shadow Minister for
Environment

Main Roads WA (MRWA)
Environmental Protection Autharity (EFPA)
South West Development Commission (SWDC)

Local Government Shire of Dardanup
Shire of Capel
Communities Burekup community and nearby landholders
Aboriginal groups Gnarla Kaarla Booja registered native title claimants
South West Aboriginal Land and Sea Council
NGOs Dardanup Land Conservation District Committee
{LCDC)

Conservation Council of Western Australia
South West Environment Centre

6.2.2. Dissemination of Information & ldentification of Issues

Consultation sessions, comprising one on one briefing sessions, presentations, site tours
and general updates have been conducted with a range of government agencies, community
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groups and individuals interested in the Burekup Project. Consultation with the specific
stakeholders listed is outlined below.

Landowners in Project Area

The majority of properties which will be directly affected by the mining operations are owned
by iluka and leased to local farming businesses. Negotiations with the four remaining
landowners are advanced. Landowner agreements will be in place prior to the
commencement of mining.

Consultation with landowners commenced with an initial visit to outline the proposed Project,
collate data on groundwater bores and surface water features and to arrange access to
oroperties for flora and fauna studies.

lluka has maintained ongoing communication with these landowners and they have been
kept informed of and involved in environmental, geological and other feasibility works being
conducted on their properties.

Neighbours within a 1 kilometre radius of the Burekup Project

The closest neighbours have had one on one briefings regarding the Project. lluka
undertook to keep neighbours informed of the development of the project. Most neighbours
are familiar with mineral sands mining due to the presence of Doral's Dardanup Mineral
Sands Mine. Neighbours were also contacted for the groundwater bore census and some
neighbours were involved in flora and fauna surveys.

lluka will provide neighbours with details regarding the hydrological modelling and potential
noise impact.

State and L.ocal Government

lluka has briefed both the Dardanup and Capel Shires and the local Member of Parliament
on the Burekup propesal. Prior to operations, Huka will extend an offer to both Capel and
Dardanup Shire, and the local MLA to aftend a site tour.

Discussions, meetings and correspondence have taken place with the key decision making
authorities for the Burekup project.

Local community

in addition to community updates, Hluka provides input to regional newspapers and local
publications. Through its community sponsorship program lluka has provided sponsorship
for community events and developments such as the Dardanup Bull and Barre! Festival and
has also supported Burekup Primary School. Recently Dardanup Primary School came to
lluka's Cloverdale mine for a tour.

Non Government Organisations

lluka regularly conducts detailed briefings with the Conservation Council and affiliated
organisations on an operational and project level. A briefing was provided on lluka Projects,
including Burekup, for the Conservation Council WA and Wildflower Society in September
2006
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lluka maintains regular consultation with the local LCDC groups like the Capel LCDC. Site
tours and additional briefings will be provided to the Dardanup LCDC as the project
progresses.

{luka has extended an offer to brief the South West Environment Centre which has not been
taken up. As with other key stakeholders, lluka will offer additional briefings and site tours.

Gnaala Karla Booja registered native title claimants

lluka conducted archaeological and ethnographic heritage surveys in conjunction with the
claim group and the South West Aboriginal Land and Sea Council. Huka reguiarly provides
briefings on luka’'s sites and projects that fall within the claim group’s boundaries, including
the Burekup project.

Doral Pty L.td

Doral operate the Dardanup Mineral Sands Project adjacent to lluka's Burekup Project.
lluka has had several meetings and ongoing discussions with Doral at an environmental and
managerial level.

Responses to Issues Raised

The above discussions with stakeholders have provided a substantial amount of information
on the potential environmental issues of concern to the local and broader community, Table
9 summarises the issues raised and responses by lluka during the consultation program.

Table 9: Issues identified in consultation program

Issues Raised Response

Concern regarding noise from lluka will minimise noise emissions from the operation
mining. and will develop agreements with neighbours and

landowners if noise exceeds assigned limits.

Concern regarding groundwater | The groundwater modelling predicts negligible impacts
drawdown impacting bores from | on surrounding bores. Huka commit to providing make-

mining. up water supplies if any bores are found to be impacted
by mining.

Concern regarding the potential lluka will manage machinery operations and open areas

for dust from the operation to ensure that there are no offsite dust impacts.

Concern regarding the potential Neighbours who demonstrate devaluation of their

for neighbouring properties to be | property due to lluka’s mining operations, may be entitied
devatued by the mining to compensation under the mining Act provided certain
operation. criteria are satisfied. Where neighbours fall within those
criteria {luka will meet its compensation obligations in
accordance with the Mining Act.

Concern regarding the transport | lluka has reviewed several transport routes and selected
route, and the additional number | the route that adds the least incremental trucks to the

of trucks it will add to the road. roads. Transport will be managed to minimise any
impacts on road users.

Concern that the project may not | lluka has endeavoured to address all government
go ahead if environmental values | approval requirements in a satisfactory manner to get the
and approvals processes were project approved.
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Issues Raised

Response

too costly and timely.

Ongeing Consultation

lluka will continue to liaise closely with local authorities and the local community during the
construction of the Project and will implement a consultation program which includes regular
meetings with landowners in proximity to the mine, and community consuitation as issues

arise.

The consultation program following the release of this environmental review will involve:

¢ Ongoing liaison with the DEC, DoW, DolR and community representative groups;

o Tours of existing liuka operations for close neighbours and site tours for local NGOs;

» Discussions with the Shire of Dardanup regarding traffic management;

+ Meetings with the general Burekup and Dardanup communities:

+ Meetings with councillors and staff of local authorities;

« Providing information on the Project to the lluka workforce;

» Providing the EPS and other Project information on the lluka website; and

» Dissemination of information through community newspapers and liuka’'s Community

Updates.
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7. ENVIRONMENTAL MANAGEMENT AT BUREKUP

7.1.luka’s Environmental Management System

lluka has an environment, health and safety management system {(EMSMS} in place to
provide effective EHS management and continuous improvement in performance at all its
operations. lluka's EHSMS is designed to provide a framework for:

developing and implementing a common approach to environmental, health and
safety management across lluka;

integrating environment, health and safety management systems and processes into
all business processes;

effectively communicating company expectations to all employees, contractors and
visitors;

establishing clear environment, heaith and safety performance criteria against which
all areas of the company can be monitored and audited,

measuring environment, health and safety performance at all levels of the
organisation;
reporting environment, health and safety performance to stakeholders and interested
parties; and

ensuring continuous improvement in our environment, health and safety
performance.

The EHSMS comprises:

one corporate EHS policy;

twelve EHSMS standards that describe the minimum requirement for all liuka areas;
and

associated guidelines and tools to assist with the implementation and maintenance of
the EHSMS (Figure 24).
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7.2.lluka’s EHS Policy

lluka's EHS Policy is a statement of the company’s commitment to environmental protection.
It is a generai condition of employment that lluka employees at all levels behave in
accordance with the policy. iluka's EHS Policy commits lluka to:

» not compromise on safety;

o comply with all legislative requirements;

« work closely with our customers and maintain a product stewardship approach to our
products to enable their ongoing use;

s identify, assess and manage environmental, health and safety hazards, risks and
impacts of our operations,

+« maintain an EHS management system to apply uniform standards to all operations
and personnel;

« promote continuous improvement practices;
« minimise workplace exposure to hazards, ecosystem disturbance or degradation;
« re-establish disturbed areas as sustainable ecosystems and community assets;

o sirive to use resources more efficiently by reducing, reusing and recycling waste
products;

* encourage and support our employees to make positive lifestyle changes;
+ understand and work to meet the expectations of the community; and

« provide appropriate training to employees and contractors to ensure environmental,
health and safety issues and responsibilities are clearly understood.

7.3.Sustainable Development

The EPA Position Statement Towards Sustainability (EPA, 2002¢) discusses the concepts of
sustainability and outlines that sustainable development requires the integration of ecological
thinking into all social and economic planning and actions. The EPA objective for
sustainability is to ensure, as far as practicable, that the proposal meets or is consistent with
the sustainability principles in the National Strategy for Ecological Sustainable Development
{Commonwealth of Australia, 1992). The National Strategy for Ecologically Sustainable
Development outlines three objectives for the mining industry in addressing sustainable
development.

These are:

» to ensure minesites are rehabilitated fo sound environmental and safety standards,
and to a level at least consistent with the condition of surrounding land;

s to provide appropriate community returns for using mineral resources and achieve
better environmentat protection and management in the mining sector; and

e to improve community consultation and information, improve performance in
occupational health and safety and achieve social equity objectives.
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Concepts raised for the resource industry in the above guidelines have been integrated into
the pianning of the Project and the sustainable development strategies outlined below. In
producing mineral products and supporting sustainable development at Burekup, a number
of sustainable principles are considered and applied. These are detailed in Table 10.

Table 10:

Implementation of Sustainability

lluka Sustainability Principles

Burekup Project Implementation

integrate social and ecological considerations
with economic evaluations of mine planning.

Mine planning has been conducted to include social
and ecological considerations. This has resuited in
the following outcomes;

» majority of heavy vehicle activities restricted to
between 6 am and 7 pm, 7 days a week;

+ placement of solar drying dams and roads away
from high quality native vegetation,

Ensure that mining operations enhance
existing biological diversity where possibie.

Existing biotogical diversity will be enhanced
through rehabilitation and restoration of disturbed
native vegetation

Ensure that mining areas are rehabilitated to
sound environmental and safety standards,
and to a level at least consistent with the
condition of the surrounding land that enables
the agreed post mining land use.

The disturbance area will be rehabilitated to
agricultural land and to vegetation similar tc pre-
mining vegetation.

Provide for effective involvement and prior
informed consent of communities regarding all
decisions and actions that affect them, and
engage stakeholders and government in order
to gain their views and take their interests into
account.

A comprehensive community consultation program
has been conducted during the feasibility studies.
This is detailed in Section 6.

Provide support to communities through lluka's
Community Development Program.

Hluka provides a wide range of community support
to the local communities. This is detailed in Section
6.

Ensure that current and future sconomic
growth of WA and Australia will benefit from
developments by lluka and optimise economic
return to local communities from mining.

Mining of the resource will provide economic
henefit to Hluka, the State and local community.
Local employment and services will be utilised
where possible.

Efficiently manage resources and wastes.

Mining allows for the efficient management of the
mineral sands resource. \Wastes will be minimised
and managed as outlined in Section 10.5,

Be accountable for all our actions by regularly
reporting to the community, stakeholders and
the government on performance.

An annual environmental report will be prepared
and submitted to government detailing performance
against Ministerial Conditions and licence
commitments. This will be made available to the
community, Company environmentat performance
and management is also reported in the liuka
Annual Report to shareholders.

Support sustainable development through
commitment towards continuat improvement in
all aspects of environmental, health and safety
programs.

The management plans and annual reporting
process provide a regular review and improvement
program.

Development and support of generic and site-
specific research and development programs
on technolegies and techniques to improve the

Huka conducts and supports a range of research
programs across the organisation. These including
continuous noise monitoring trials, rehabilitation
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Huka Sustainability Principles Burekup Project Implementation

effectiveness and efficiency of environmental trials and process waste management research.
protection measures.

7.4.lluka’s Closure Plan Policy

in order to demonstrate its commitment to achieve environmentally and socially acceptable
closure of all operations, Huka has adopted an Operations Closure Policy that is supported
by procedures for provisioning for the environmental costs of operation closure and the
development of a closure plan. Huka's closure procedures have been developed in
accordance with the Australia and New Zealand Minerals and Energy Council (ANZMEC)
Strategic Framework for Mine Closure (2000) which outlines a range of objectives and
principles  including  stakeholder involvement, planning, financial provisioning,
implementation, standards and relinquishment and the Minerals Council of Australia Mine
Closure Policy (1999).

7.5.Environmental Management Plans

Appropriate management of key environmental issues for the Project is detailed in
Environmental Management Plans (EMPs) for the Project (outlined in sections 9 and 10).
These plans define objectives, responsibilities and performance standards, and reference
management and monitoring procedures for each environmental issue. Management Plans
will be updated over the life of the mining operation.

The following Environmental Management Plans have been developed and are submitted
with this document:

+ Water Management Plan (Appendix 1);
+ Vegetation and Flora Management Plan (Appendix 2},

+ Noise Management Plan (Appendix 3); and
« Preliminary Rehabilitation Management Plan (Appendix 4},

7.6. Environmental Reporting

Statutory annual reports are submitted to government departments detailing compliance with
conditions of approval and environmental performance.

Environmental performance at lluka sites is monitored through a system including monthly
reporting of incidents and reported through to the board of directors. Monthly internal
environmental reports are generated. The system of environmental incident reporting is
maintained at all lluka sites through the use of the Loss Control Reporting System. This
system ensures timely notification of any incidents, internal investigation intc causes and
actions arising from environmental incidents or potential incidents to resclve them and
reduce the risk of repetition.
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8. IDENTIFICATION OF ENVIRONMENTAL FACTORS

Preliminary investigations and consultation with key stakeholders into the potential
environmental impacts from the proposed Project indicated that the environmental factors
outlined in the Table 11 are applicable to the Project.

Sections 7, 8 and 9 of this document outline the relevant potential impacts and potentia
management for each environmental factor.

Table 11: Environmental Factors
Biophysical Pollution Social
Vegetation and flora Surface Water Quality Aboriginal Heritage
Fauna Dust European Heritage
Landform and Soils Noise Transport
Acid Sulfate Soils (ASS) Radiation Visual Amenity
Surface Water Quantity Light
Groundwater Quantity Non-process Waste

Process Waste

Greenhouse Gases

lluka considers that the key environmental impacts associated with this project are:

« Management of groundwater drawdown beneath groundwater dependent
ecosystems (GDESs)

» Management of groundwater drawdown within PASS areas below the orebody;
« The potential impacts of noise on nearby residents; and
« Clearing of native vegetation within the area of disturbance.
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9. BIOPHYSICAL ENVIRONMENT: IMPACTS & MANAGEMENT

9.1.L.andform & Soil
9.1.1. Objective

To maintain the integrity, ecological functions and environmental values of the soil and
landform,

9.1.2. Relevant Standards

As there are no regulatory standards for general soil and landforms, the standard is to be
assessed against the objective. Huka has a well established approach to delineating and
managing soils that minimises the risks of adverse effects and maximises structure and
quality of soils for re-establishment of either native vegetation or pasture.

9.1.3. Issue Definition

The landform and soil profile will be disturbed through mining activities, excavating,
stockpiling and later returning soil materials. The methods by which each of these activities
is done have the potential to alter local and regional hydrology by changing surface and
subsurface water flows within the site and the potential to diminish agricultural productivity,
by altering soil characteristics. Topsoils and subsoiis have certain physical, chemical and
biological properties that assist plant growth. The soils need to be handled in a manner that
these properties are retained for rehabilitation. There is also the potential for wind and water
erosion on exposed surfaces and stockpiles during mining and rehabilitation activities.

9.1.4. Assessment and Management

In order to effectively manage soils such that materials removed can be replaced and
appropriate landforms and soil profiles can be re-established, an understanding of the pre-
mining environment is necessary. Pre-mining soil and agricultural assessments have been
conducted (SWC, 2007a and John Wise Consultancy, 2006).

Ten separate pre-mine agricultural assessments were performed by John Wise Consultancy
on 30 October 2006 for lots affected by the proposed mine. These independent
assessments of the pre-mining land capability and pasture production will subsequently be
used to benchmark the post mining productivity of rehabilitated iand. All lots occurred within
the Pinjarra Plain land system. Although the land tended to be poorly drained and suffer
from winter waterlogging, it was generally productive for fodder crops and summer grazing.

The soils assessment characterised the pre-mine soils within the Project. The physical and
chemical properties of the soils were characterised and soils that may develop adverse
properties during mining and rehabilitation identified. The soils on site were classified into
soil management units (SMUs) which have been described in section 5.4, The properties of
the soils present were assessed and management strategies were developed, aimed at:

« maintaining optimal soil properties during mining and rehabilitation

e appropriate handling of soils that exhibit adverse soil properties to ensure no
contamination with other ‘good’ or optimal soils
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» minimising environmental impacts that may occur through inappropriate handling and
utilisation of soils that exhibit adverse properties.

s preventing the development of adverse properties in these soils during mining and
rehabilitation.

Management actions to meet these aims are outlined below.
Topsoil

Two distinct topsoil materials were identified:
* [oamy topsoail which occurs within SMU 1 and SMU 4; and

e sandy topsoil, which occurs within SMU 2 and SMU 3.
Loamy topsoil is structurally degraded sandy clay which rapidly breaks down to a fine clay
following disturbance. This leads to a high potential for dust generation and the material

must be handled appropriately. Loamy topsoil should be stockpiled separately from sandy
topsoit.

To assist in restoring the pre-mine productivity, each topsoil type will be returned to its pre-
mine landform position post mining.

Topsoeil stockpiles will have a maximum height of 3 metres, in order to maintain the soil's
biotogical activity and retention of nufrient sources.

Subsoil

Three distinct subsoil materials were identified:

« sandy subsoil, which occurs within SMU 3;

* loamy subsoil, which occurs within SMU 2; and

» clayey subsoil, which occurs within SMU 1 and SMU 4.

Sandy subsoils are not structurally sensitive and can be handled easily, with no restrictions,
during mining and rehabilitation.

Loamy subsoil have optimal soil structural and water holding properties. They are
structurally sensitive to disturbance and should not be handled when either toc wet or too

dry.

Clayey subsoil includes the yellow-brown mottled sandy clay and the brown clay. It has
adverse properties of high clay content and salinity/sodicity. However, its high plant
available moisture content and existing utilisation by plant roots suggest that it will be
beneficial to rehabilitation if handled correctly. Therefore it will be removed and stockpiled
separately from the underlying overburden material.

Overburden
Overburden is a blue grey sandy clay material which exhibits adverse properties (high clay,

salinity and sodicity). Overburden will be removed and stockpiled separately, then returned
and overlain by subsoil and topsoil.
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Implementation of the above management practices and the Preliminary Rehabilitation
Management Plan will ensure the objective to maintain the integrity, ecological functions and
environmental values of the soil and landform is achieved.
Proponent Commitments

+ implement the Preliminary Rehabilitation Management Plan.

s Prepare a Final Rehabilitation Management Plan.

¢ implement the Final Rehabilitation Management Plan

9.2. Groundwater
9.2.1. Objective

To maintain the guantity of water so that existing and potential environmental values,
including ecosystem maintenance, are protected; and to ensure that emissions do not
adversely affect environmental values or the health, welfare and amenity of people and land
uses by meeting statutory requirements and acceptable standards.

9.2.2. Relevant Standards

The use of groundwater is controlled under the Rights in Water and Irrigation (RIWI} Act
1914, administered by the DoW. The Act requires the regulation of water systems in certain
localities, limits water extraction rates and requires monitoring and reporting.

The Australian and New Zealand Water Quality Guidelines (ANZECC, 2000), while not a
regulation, provides trigger levels for assessing water quality and developing appropriate
water management strategies.

The WRC Water Quality Profection Guidelines are a set of guidelines designed to protect
water resources.

9.2.3. Issue Definition

Dewatering of the superficial aquifer will be required to enable dry mining activities. The
water will be preferentially utilised for a process water supply. The following potential
impacts may arise from dewatering:

¢ reducticns in available water for groundwater dependent ecosystems (GDEs) within
and outside of the disturbance area (addressed in section 9.5);

¢ reduction of groundwater levels may indirectly cause the oxidation of potentially acid
sulfate soils (addressed in section 9.3);

+ the need to discharge water from site when process demands are insufficient to
consume the entire dewatering volume (addressed in section 9.4}, and

* loss of amenity for nearby residences utilising shallow groundwater resocurces for
stock and irrigation purposes.

9.2.4. Assessment and Management

The groundwater assessment conducted by PB (2007) aimed to determine the potential
changes in the groundwater system due to mining. A model was created to estimate the

Burekup Minerat Sands Project
Environmental Protection Statement Page 79




lluka Resources Limited MCA00002-G-EIA-001

volume of water that would be required to be extracted from the mine pit to allow dry mining
to occur; and the potential drawdown effect on water levels surrounding the mine pit as a
resuit of that extraction. This information was then utilised in conjunction with information
derived from the landowner water census, soil studies, vegetation studies and wetland
studies to determine the potential impact on nearby water users.

Initial models were run in steady-state mode in order to calibrate the modelled potentiometric
surface against observed hydraulic head. Predictive models were run using an initial steady
state stress period to achieve equilibrium, then 61 transient stress periods to simulate the
transient effects of mining on hydraulic head. The model drain schedule was based on the
proposed mining schedule (PB, 2007). it is recognised that the model is conservative due to
the low rainfall recharge implemented and the fact that infiltration is not accounted for, and
therefore likely to overestimate changes in hydraulic head.

Groundwater inflows into the active mining void are associated with the flow of groundwater
from areas surrounding the mine blocks and from upward flow through the base of the pit
floor. Inflow rates during the mining operations depend on the time of the year and the depth
of mine block excavation.

Inflows over the life of the mine are expected to vary from 8.2 L/s to 56.8 L/s. Monthly
aggregate abstraction volumes area expected to range from 21 ML (based on minimum
inflow rates) to 56 ML (based on maximum inflow rates) (PB, 2007).

The model estimated annual inflows ranging between 600 ML and 1300 ML, with an average
annual inflow of approximately 900 ML. Using average anticipated inflows, the model
estimated a total of 1,600 ML of groundwater will flow into the mine pits over the ming’s life.

A superficial groundwater abstraction licence will be applied for under the RIWI Act. Water
removed from the mine biocks is expected to be used for processing and a minor amount
will be reinfiltrated back into the aquifer through deposition of sand tailings into the mine
void.

Lowering of hydraulic head is predicted to centre on the active mine blocks and recover
rapidly after backfilling. Due to the iow conductivity of the Guildford Formation, the
drawdown gradient is predicted to be significantly steeper in the superficial aquifer than in
the Leederville aquifer.

Within the Guildford Formation, it is predicted that a lowering of hydraulic head will be
apparent almost immediately. The hydraulic head within the Guildford agquifer is predicted to
decrease by up to 8 metres adjacent to the active mine area; and to 1 metres at a maximum
distance of 980 metres from the mine pit, adjacent to the in-pit hopper.

Within the Leederville Formation, it is predicted that a lowering of hydraulic head will be first
seen three months after mining commences. The hydraulic head within the Leederville
aquifer is predicted to decrease by up to 3 metres at the centre of the mine; and to 1 metre
at a maximum distance of 880 metres from the mine pit.

Within eight months after the cessation of mining, the hydraulic head in both formations is
predicted to have recovered to within 1 metre of pre-mining levels across the site.

Potential impact to landowner water sources

A bore census has been conducted which noted 22 landowner bores within approximately 1
kilometres of the Burekup site. Information for these bores was limited with bore
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construction and groundwater level data generally unavailable. The groundwater
assessment assumes that they are all superficial bores. Of the 22 bores, seven are
predicted to experience changes in hydraulic head of greater than 0.5 metres. One bore is
expected to experience lowering of hydraulic head of greater than 1 metre (~1.3 metres).
This bore is located approximately 450 metres from the mine pit. The impact on landowner
water supplies will depend on the depth of the bore, the depth of water within the bore prior
fo mining and the pump setting within the bore.

The site piezometer network will be monitored to compare predicted drawdown to actual and
to determine any potential drawdown effects on water users. Two additional monitoring
piezometers will be installed to the south of the site to monitor hydraulic head in the vicinity
of neighbouring bores, as recommended by PB (2007).

Should any impacts o landowner bores be experienced by landowners and that impact be
attributable to liuka’s mining activities, make up water supplies will be provided.

A Water Management Plan incorporating the above mitigation and management methods
has been developed and is included as Appendix 1. Implementation of this management
plan will ensure that the EPA objective to maintain the quantity of water so that existing and
potential environmental values, including ecosystem maintenance are protected will be
achieved.

Proponent Commitments

implement the Water Management Plan.
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9.3. Acid Sulfate Soils
9.3.1. Objective

To maintain the integrity, ecological functions and environmental values of the soil and
landform.

9.3.2. Relevant Standards

The Dok has released a General Guidance on Managing Acid Sulfate Soils (DoE, 2003b) to
direct those involved in areas where ASS are present to sources of information, and provide
a framework for decision-making associated with ground-disturbing activities in ASS risk
areas. This guideline is aimed at minimising the risk to the environment resulting from the
potential exposure of any PASS, to be achieved by implementing appropriate detection and
management strategies.

9.3.3. Issue Definition

Mining within an area where ASS material exists presents the potential for acidic drainage to
develop by exposing PASS fo air and maobilising acids and heavy metals within AASS.
Acidic drainage from the soils, if allowed to develop, can create adverse impacts on mine-
site water, infrastructure, groundwater and surface water quality, downstream beneficial
uses, environmental values and post-mining rehabilitation.

As detailed in section 5.6, no AASS soils are likely to occur at the Burekup site. No PASS
exists within the mine pits. PASS has been identified within 1 metres of the pit floor, within
the Leederville formation and mining excavation needs to be managed to ensure this
material is not exposed by excavation or drawdown.

9.3.4. Assessment and Management

No PASS material will be directly disturbed by mining (i.e. excavated) at this site. While
specific management of soil materials moved at this site is not required, PASS soils (pHeox
soils < 2.66) occur within 1 metres of the base of the proposed mine pit in some areas, so
groundwater dewatering must be carefully managed to ensure that PASS materials remain
saturated.

To achieve this, in areas where PASS occurs close to the pit floor, the mining method will be
modified to allow management of water levels to maintain reducing conditions, whilst
maintaining safe working conditions

Minimal release of metals is expected to occur from the various soils tested in heavy metal
leach trials if these soils hydrolysed or oxidised following disturbance. This is due to the
quantities of metals leached during those trials and the initial low metals content of the soils
(SWC, 2007b). Therefore, disturbance of these soils during mining and rehabilitation poses
minimal risk to the environment and no specific management is required.

Groundwater surrounding the mine pit will be monitcred using the piezometer network (
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Figure 25) in accordance with the monitoring schedule in the Water Management Plan
(Appendix 1). If monitoring suggests that mining has caused an adverse and unacceptable
change in water quality, remediation measures will be developed in conjunction with the
DEC.

By implementing the management practices outlined above, the objective to maintain the
integrity, ecological functions and environmental values of the soil and landform will be
achieved.

9.4. Surface Water
9.4.1. Objective

To maintain the quantity of water so that existing and potential environmental values,
inciuding ecosystem maintenance, are protected.

To ensure that emissions do not adversely affect environmental values of the surface water
and groundwater resources or the health, weifare and amenity of people and land uses by
meeting statutory requirements and acceptable standards.

9.4.2. Relevant Standards

Protection of the environmental values of surface waters on the Swan Coastal Plain are
addressed in the Environmental Protection (Swan Coastal Plan Lakes) Policy (1992).
Principles for the protection of wetlands is addressed in the Preliminary Position Staterment
No. 4 Environmental Protection of Wetlands (EPA, 2004).

The EPA Draft Guidance No 26: Management of Surface Run-off from Industrial and
Commercial Sites (1999) addresses the assessment of surface water quality and
management of surface water run-off to ensure that receiving water bodies are protected
from contamination.

The Australian and New Zealand Water Quality Guidelines (2000), while not a regulation,
provide trigger levels for assessing water quality and developing appropriate water
management strategies.

The DoE/DoiR Water Quality Protection Guidelines are a set of guidelines designed to
protect water resources.

A pollution prevention licence will be issued for the operation of the site under Part V of the
Environmental Protection Act 1986. This is likely to include conditions on surface water,
drainage and waste management.

9.4.3. Issue Definition

The drainage and irrigation channels passing through the Project will be excavated as part of
the mining process. Dewatering of mine pits causes localised lowering of water levels.
Mining therefore has the potential to alter flows in drains and water levels in wetlands.

Disturbance to soils and landforms has the potential to affect the turbidity and water quality
of surface water and run-off. The mining operations have the potential to impact surface
water quality through the inadvertent or accidental release of water of low quality from
mining operations. Mine dewatering may produce water in excess of operational
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requirements that will need to be discharged from site. t is also likely that water release will
be required during construction when dewatering is taking place but processing water is not
required.

9.4.4. Assessment and Management

The conservation category wetland is located approximately 100 metres from the pit void.
The resource enhancement category wetland is located over 500 metres from the pit void
and over 200 metres from any site disturbance (Figure 26).
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Henty Brook is located approximately 3 kilometres from the Project and is not expected to be
influenced by mining activities as drawdown in the vicinity of the Brook is predicted to be
negligible (PB, 2007). Groundwater modelling predicts the piezometric head to be lowered
by up to 0.8 metres in the vicinity of the conservation category wetland and up to 0.4 metres
in the vicinity of the resource enhancement wetland. Groundwater drawdown greater than
0.2 metres below the conservation category and resource enhancement category wetlands
is predicted to last for less than 8 months.

Due to this predicted drawdown in the vicinity of the conservation category and resource
enhancement category wetlands, further study was conducted on these locations as part of
the GDE assessment (SWC, 2007c) see section 9.5 for information on this assessment.

Surface water control measures, such as bunding, will be implemented to prevent the loss of
water from disturbed areas to the surrounds. Onsite contaminants will be contained to avoid
potential adverse effects on surface water quality.

Where possible, site water will be retained on site and utilised for dust suppression and
processing. However, in the event that site water discharge is required, this will be
conducted at a discharge point licensed by the DEC under the prescribed premises licence,
with monitoring in place to ensure that the water released meets discharge requirements.

It is proposed to discharge excess water into the Dowdells Line Road drain, adjacent to the
concentrator location. Water will be pumped to a sump adjacent to the drain, prior to
release. This drain is shown in Figure 27 and Figure 28.

Figure 27: Dowdells Line Road drain from approximate discharge point, looking south
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A Water Management Plan that incorporates the above mitigation and management
strategies has been developed and is included as Appendix 1. Implementation of the
Management Plan will ensure that the EPA objective to maintain the quantity of water so that
existing and potential environmental values, including ecosystem maintenance, are
protected is achieved.

Proponent Commitments
Implement the Water Management Plan.

9.5.Vegetation and Flora
9.5.1. Objective

To maintain the abundance, species diversity, geographic distribution and productivity of
vegetation communities and of flora at species and ecosystem levels through the avoidance
or management of adverse impacts and improvement in knowledge.

9.5.2. Relevant Standards

The EPA has developed a Position Statement for the Environmental protection of native
vegetation in Western Australia: Clearing of native vegetation, with particular reference to
the agricultural area (EPA, 2000a). In areas outside of the agricultural area designated in
the position statement (including Burekup), the EPA will focus on the principles and the
related objectives and actions of the National Strategy in its consideration of the
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consequences of proposals for biological diversity. The following basic elements will be
considered in assessments:

1. A comparison of development scenarios, or options, to evaluate protection of
biodiversity at the species and ecosystem levels, and demonstration that all
reasonable steps have been taken to avoid disturbing native vegetation.

2. No known species of plant or animal is caused to become extinct as a consequence
of the development and the risks to threatened species are considered to be
acceptable

3. No association or community of indigenous plants or animals ceases to exist as a
result of the project

4. There would be an expectation that a proposal would demonstrate that the
vegetation removal would not comprise any vegetation type by taking it below the
“threshold level” of 30% of the pre-clearing extent of the vegetation type

5. Where a proposal would result in a reduction below the 30% level, the EPA would
expect alternative mechanisms to be put forward to address the protection of
biodiversity

6. there is comprehensive, adequate and secure representation of scarce or
endangered habitats within the project area and/or in areas which are biologically
comparable to the project area, protected in secure reserves

7. if the project area is large (and what is meant by large will vary depending on where
in the State) the project area itself should include a comprehensive and adequate
network of conservation areas and linking corridors whose integrity and biodiversity is
secured and protected

8. the on-site and off-site impacts of the project are identified and the proponent
demonstrates that these impacts can be managed.

in addition, the EPA has issued a guidance statement on the level of assessment for
proposals affecting natural areas within the System 6 region and Swan Coastal Plain portion
of the System 1 Region No. 10 (EPA, 2003). The guidance aims at ensuring that
developments are compatible with the intent of the recommendations for and/or conservation
values of these areas. The Burekup project is situated within the System 6 region.

The WC Act 1950 provides for the protection of all native flora, including declared rare and
priority flora and the EPBC Act provides for the protection of threatened flora and
communities.

In June 2004, the Environmental Protection (Clearing of Native Vegetation) Regulations
2004 were released and came into effect. Under the regulations, areas subject to the formai
environmental approvals process do not require a separate clearing permit. A separate
clearing approval is therefore not required for this project.

9.5.3. Issue Definition

The majority of the Project comprises cleared agricultural land. Vegetation surveys by
Mattiske Consulting Pty Ltd in December 2005 (Mattiske Consulting Pty Ltd, 2006) of the
disturbance area and its surrounds (the Study Area) found that a large proportion of the site
was disturbed and completely degraded.
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Clearing

It is currently anticipated that the extent of mining will disturb a maximum of approximately
375 ha of land, of which a total of 0.5 ha was ranked as “very good” (condition 3) under the
Bush Forever condition rating scale. Approximately 3.1 ha is native vegetation for which
vegetation condition was assessed as being 'good’ (Condition 4). Approximately 59 ha is
‘degraded’ vegetation (Condition 5). The remaining area of potential disturbance, 312 ha, is
cleared agricultural land described as ‘completely degraded’ (Condition 6) (Figure 21). This
area includes disturbance from mining, stockpiles, plant and infrastructure, process water
ponds and solar drying dams.

Of the nine communities identified within the survey area, six occur within the proposed
disturbance area. These communities and their occurrences within the study area and
disturbance area are outlined in Table 12 and shown in Figure 21.

Table 12: Vegetation communities within the study area and the disturbance area
Community Code Condition rating Area within Study | Area within Disturbance
Area {ha) Area (ha)

Al 5 16 0
c1 3 0.7 o

4 0.5 0.5

5 6.5 0
c2 3 1.4 0.1

4 38 1.6

5 78 1.3
C3 4 26 0.4

5 0.4 0.2
C4 4 0.6 0
C5 5 1.6 0
E1 5 60.5 16.3
M1 5 827 30.4
M2 3 58 0.4

4 34 06

5 1.8 1.6
Disturbed 6 1121.4 312.0
TOTAL 1303.0 374.5

Significant vegetation and flora

The disturbance area is within the Guildford vegetation complex as defined by Heddle et 4,
(1980). 5.0% (4,662 ha) of the total pre-1750 extent of this vegetation complex remained in
1997/1998 (EPA, 2006). It is considered that within the disturbance area, the remaining
vegetation is degraded and therefore unlikely to retain its values into the future. Generally,
the overstorey is present, but the understorey is degraded due to grazing activities. It is
therefore difficult to consider the degraded areas of vegetation remaining within the area to
be of any local or regional significance (pers. comm. E, Mattiske, 2007),
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No vegetation within the disturbance area is considered reasonably intact and of sufficient
quality to be considered a TEC. The community that is considered a potential TEC (C4) is
approximately 900 metres outside of the disturbance area.

No Declared Rare Flora (DRF) or Priority Flora (PF) species were located within the
disturbance area, or the wider study area. Previous records of priority 4 species in the area
are outside of the disturbance area and were not located during the 2005 survey.

Casuarina obesa within the study area occurs within vegetation community C3. There is 3
ha of this vegetation type within the area studied, and 0.6 ha of varying condition is within
the disturbance area (see Table 12).

Eucalyptus wandoo within the study area occurs within vegetation communities C1 and E1.
A total of 68.2 ha was recorded within the study area, of which 16.8 ha is within the
disturbance area. Of this 16.8 ha, 0.5 ha has been rated as ‘good’ condition. The remainder
is condition 5.

The Corymbia haemotoxylon present within the study area is restricted to vegetation
community C5. All areas of community C5 are more than 500 metres outside of the
disturbance area.

Groundwater Dependent Ecosystems

Groundwater drawdown caused by pit dewatering has the potential to impact GDEs.
Groundwater drawdown impacts on vegetation have been assessed using maximum
predicted groundwater drawdown contours and the GDE class. The response curves and
risk assessment methodology from Froend, Bowen and Associates (2004) have been
adapted to assess risk levels (Table 13). The potential impacts on vegetation associated
with the assigned risk level are outlined in Table 14.

Table 13: Assignment of risk category to GDE class
GDE class Groundwater drawdown threshold

< {.75 > 0.75 >1.25 >1.75
1 Low Moderate - High High High
2 Low Low - Moderate Moderate - High Meoderate - High
3 Low Low Low Low - Moderate
4 None None None None

Table 14: Expected impact

Risk Expected Impact

Low No significant change in distribution of species

Low - Moderate Some evidence of changing distribution of species and encroachment of more
drought tolerant species

Moderate -- High Measurable change in the demographics of some species with encroachment of
more drought tolerant species

High Overstorey or understorey decline and/or loss of species. Greater than 50%
reduction in abundance of dominant species. For wetland vegetation possibly
complete drying out of wetland basin or reduction in period of inundation

Burekup Mineral Sands Project
Environmental Protection Statement Page 91




lluka Resources Limited MCAQQQ02-G-EIA-001

Table 15 shows the GDE vegetation areas and associated areas at risk of impact. Detail of
expected drawdown impacts on the GDE vegetation areas is provided in the Vegetation and
Flora Management Pian.

Table 15: Drawdown impacts on vegetation

Vegetation Vegetation Condition | Area in hectares

Community | Area

Low Low - Mod Mod - High High

C1 3 5 - 0.2 - -
30 5 - 1.1 - -

cz 47 5 0.5 - - -
49 5 1.1 - - -

C3 27 4 - <0.1 - -
28 5 - 0.1 - -
45 4 - 06 - -
46 4 - 1.4 - -

M1 48 5 1.7 - - -

M2 50 3 - 0.9 - -
51 5 - <0.1 - -

Total 3.3 4.5 - -
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Declared weed species

Declared weeds must be managed in accordance to their classification. For the four species
recorded within the Burekup study area in 2005 {Mattiske Consulting Pty Ltd 2006),
movement of the plant or its seeds is prohibited, including movement of contaminated
machinery, livestock, fodder and other produce. Infestations of Acacia dealbata (Silver
Wattle) must be destroyed and propagation prevented until all plants have been eradicated,
and Rubus fruticosus {Blackberry) and Gomphocarpus fruticosus (Narrowleaf Cotton Bush)
must be treated by destroying plants andfor preventing production of seeds and propagules.
Herbicides to control Blackberry must be selected carefully as some stimulate propagation
via suckering.

9.5.4. Assessment and Management

Vegetation impacts

Considering both the direct (clearing) and indirect (groundwater drawdown), the maximum
potential impact on vegetation communities as a result of the proposal is outlined in Table
16.

Table 16: Assessment of vegetation impacts

Vegetation | Condition | Area Clearing Groundwater | Total % of area

community surveyed {ha) drawdown impact surveyed
{ha) {ha)* area (ha)

Al 5 16 0 0 0 0

C1 3-5 7.7 05 1.3 1.8 23%

c2 3-5 12.8 3.0 0 3.0 23%

C3 4-5 3.0 06 2.2 2.8 93%

C4 4 0.6 0 0 0 0

C5 5 1.6 0 0 0 0

E1 5 1.6 0 0 0 0

M1 5 827 39.4 0 394 48%

M2 3-5 11.0 26 1.0 3.8 33%

TOTAL 181.5 62.4 4.5 66.9

* Areas of > low - moderate risk as identified in Table 15.

Hluka commits to infili planting in vegetation adversely affected by groundwater drawdown.

The criterion ‘Representation of Ecological Communities’ in Guidance Statement 10 (EPA,
2003) seeks to assess how the communities within the potential disturbance area relate to
the regional scale. Table 13 demonstrates that all vegetation communities found within the
area occur outside the disturbance area, Whilst the risk of impact from groundwater
drawdown exists for a small number of GDEs occurring outside the disturbance area, the
highest level of risk is low to moderate. It is therefore believed that the representation of
ecological communities will be maintained through the proposed development.

As the disturbance area is predominantly ‘completely degraded’ {condition 6), there are no
significant ecological linkages present, and all commuities are present within the immediate
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surrounds of the disturbance area, the proposal will not impact on the ecological processes,
nor the diversity within the site (as defined under Guidance Statement 10 (EPA, 2003).

Flora Impacts

No DRF or PF species are expected to be impacted by the proposal, therefore there will be
no impact to the ‘Rarity’ within the site or species of ‘Scientific and Evolutionary Importance’
within the site. No specific management is required,

Weeds

Declared weed species will be controlled as required. Weed hygiene measures will be
implemented where necessary to prevent the spread of introduced species, particularly
declared weed species.

Summary

A Vegetation and Flora Management Plan has been prepared and appended to this EPS
(Appendix 2). lluka will implement avoidance, mitigation and management strategies as
outlined in this management plan.

In addition, a Preliminary Rehabilitation Management Pian has been prepared and
appended to this EPS. The Plan contains strategies to be used to effect successful
rehabilitation of both native vegetation and pasture,

Suitable offsets for residual impacts of the project have been developed in accordance with
EPA Position Statement No. 9 and are outlined further in section 12.

The implementation of the Vegetation and Flora Management Plan and Preliminary
Rehabilitation and Closure Plan will ensure the EFA objective to maintain the abundance,
diversity, geographic distribution and productivity of flora at species and ecosystem levels is
achieved. In addition a net environmental benefit will be achieved through implementation of
offsets.

Proponent Commitments
s Implement the Vegetation and Flora Management Plan.
* Implement the Preliminary Rehabilitation Management Plan.

¢ Implement the offsets,

9.6.Fauna
9.6.1. Objective

To maintain the abundance, diversity, geographic distribution and productivity of fauna at
species and ecosystem levels through the avoidance or management of adverse impacts
and improvement in knowiedge.

9.6.2. Relevant Standards

The Environment Protection and Biodiversity Conservation Act 1899 (Cth) (EPBC Act)
provides protection for listed threatened fauna species and habitat listed as Threatened
Ecological Communities.
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The Commonwealth is a signatory to the Japan Australia Migratory Bird Agreement (JAMBA)
and China Australia Migratory Bird Agreement (CAMBA). Birds listed under these
agreements are listed as migratory species under the EPBC Act.

The Wildlife Conservation Act 1950 (WA) provides for the protection of rare fauna and birds
protected under an international agreement and other special fauna that are listed on
specified schedules. Other species for which the status of abundance is unclear and there is
some concern are listed as Priority Fauna by DEC.

The Endangered Species Protection Act 1992 (Cth) provides for the protection and recovery
of listed endangered or vulnerable species and ecological communities. Similar to the
protection of flora species, this Act generally applies to the protection of species on land
under Commonweaith jurisdiction or to activities subject to other Commonweaith legislation.

The EPA has issued a guidance statement on the level of assessment for proposals
affecting natural areas within the System 6 region and Swan Coastal Plain portion of the
System 1 Region No. 10 (EPA, 2003). The guidance aims at ensuring that developments
are compatible with the intent of the recommendations for and/or conservation values of
these areas. The Burekup project is situated within the System 6 region.

9.6.3. Issue Definition

The Project has the potential to impact on fauna through the loss of habitat and habitat
fragmentation from clearing and groundwater drawdown. lluka proposes to clear up to 3.6
ha of condition 3 and 4 vegetation, and up to 59 ha of condition 5 vegetation, over a total
disturbance area of 376 ha. Groundwater drawdown caused by pit dewatering has the
potential to impact on wetlands and vegetation, therefore indirectly impacting on the fauna
utilising these areas for breeding, feeding, shelter or movement. Groundwater drawdown
impacts on vegetation are discussed further in section 9.2.

Due to the patchy nature and variable condition of vegetation within the disturbance area
and the surrounding area included in vegetation and fauna surveys, no fauna habitats of
significance were identified (Ninox, 2008).

9.6.4. Assessment and Management

The Project includes the clearing of 3.6 ha of good or very good and up to 59 ha or degraded
(parkland cleared) vegetation as outlined in section 9.5. The fauna survey concluded that
the number of species of vertebrate fauna recorded was typical of an area that is almost
completely cleared and/or degraded with little native vegetation in relatively good condition
(Ninox, 2006). It is considered that the high level of disturbance that currently exists
indicates that there will be very low numbers of species reliant on the vegetation remaining
and the Project will have minimal impact on the vertebrate species known or predicted to
occur (Ninox, 2006). The fauna species present are not specific to the proposed disturbance
area and therefore, the ‘Representation of Ecological Communities’, as defined under
Guidance Statement 10 (EPA 2003a), will be retained through the proposed development,

The criteria under Guidance Statement 10 (EPA 2003) ‘Rarily’, ‘Species of Scientific or
Evolutionary Importance’ and ‘Diversity’ are addressed in Table 17 below, with an
assessment on the potential impact on conservation significant species potentiaily occurring
on site. This table shows that there will not be a significant impact on any rare or significant
species or the diversity of fauna species.
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Table 17 : Potential for impact on conservation significant species

Conservation Significant Species Potential Impact

Carnaby's Cockatoo It is unlikely that the proposed disturbance would impact
significantly on populations of Carnaby’s Cockatoo

Baudin's Cockatoo it is unlikely that this species will be affected by development
of the Project

Fork-tailed Swift This species is unlikely to be dependent on the area,
therefore is unlikely to be affected by the proposal

Rainbow Bee-eater it is unlikely that this species will be affected by the Project

Peregrine Faicon Given the Australia-wide distribution of this species, the loss

of a small section of habitat in the Burekup area will have no
impact on this bird

Cattle Egret This species is widespread throughout Australia and has a
large Global poputation. The species will not be impacted by
the proposal

Broad-tailed Thornbill it is unlikely that this species will be affected by the Project
Yellow-rumped Thornbill It is unlikely that this species will be affected by the Project
Brush-tailed Phascogale Given the lack of significant areas of native vegetation, there

is a low possibility of occurrence of this species, Thereis
likely to be noimpact on this species

Southern Brown Bandicoot Loss of some road verge vegetation is unlikely to have any
significant impact on this species

Western False Pipistrelle It is possible that this species occurs, however there is
unlikely to be any impact on this species

Dicranophoroides caudatus Given the distribution of this species across Australia, it is

probable that it is pancontinental, with limited records due to
limited sampling effort

Filinia cf passa This species has been recorded in all but one State of
Australia. it is probable that it is a pancontinental species
with limited records due to limited sampling effort

Indeterminate Diffludiid Rhizopod This species is probably undescribed, given the low level of
research on testate Rhizopoda in Australia. i is likely that it
is more widely distributed but yet to be recorded elsewhere

No specific fauna management is required, however, the clearing of vegetation will be
minimised where possible. Facilities related to mining such as solar drying dams and soil
stockpiles have been located on cleared areas, avoiding native vegetation areas where
possible.

There are no significant ecological linkages present within the disturbance area or the wider
survey area. There will therefore be no impact on the ecological processes within the site.

The Project will not have a significant impact on the fauna species known or predicted to
occur and therefore the EPA objective will be achieved.
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10. POLLUTION MANAGEMENT

10.1. Dust
10.1.1. Objective

To ensure that emissions do not adversely affect environmental values or the health, welfare
and amenity of people and land uses by meeting statutory requirements and acceptable
standards.

10.1.2. Relevant Standards

There is no regulatory standard refating to dust emissions, however the DEC wili regulate
dust emissions for the Project and are likely to set a licence limit for total suspended
particulates (TSP) allowed at the site boundary when an environmental licence is issued for
the site.

10.1.3. Issue Definition

The Project has the potential to generate dust from clearing of topsoil and overburden,
through vehicle movement and lift-off from exposed surfaces during dry and windy
conditions. Dust may also be generated through the course of conducting rehabilitation
activities or on rehabilitated areas prior to the establishment of vegetation. Dust generated
from the disturbance area has the potential to impact on nearby residences.

Dust emissions are significantly influenced by soil moisture conditions and prevailing winds.

10.1.4. Assessment and Management

Dust suppressant techniques employed on existing illuka operations will be implemented as
appropriate to minimise the generation of dust. Dust control measures may include:

+ Minimising clearing and open area,

+ Not disturbing topsoil until required;

s Regular watering and grading of roads;

« Using biodegradable chemical suppressants;

s Stabilising bunds and stockpiles from wind erosion;

» Growing temporary crops to bind scil and lift wind from surface; and

s Re-establishment of pasture as soon as possible after mining has been completed.

Dust monitoring will be conducted during operations in accordance with DEC licence
requirements. Regular communications will be held with adjacent landowners and a
complaints management system, including investigation, action and feedback, will be
implemented as at existing lluka sites. With the above mitigation techniques in place, there
will be no adverse impacts from dust on environmental values or the health, welfare and
amenity of people and land uses and the objective will be achieved,
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10.2. Noise
10.2.1. Ohjective

To protect the amenity of nearby residents from noise impacts resulting from activities
associated with the proposal by ensuring the noise levels meet statutory requirements and
acceptable standards.

10.2.2. Relevant Standards

Noise limits are defined in the Environmental Protection (Noise) Regulations (1997). The
Environmenta! Protection Agency {(EPA} addresses the assessment of environmental noise,
including identification of potentially significant noise emissions and demonstration of
compliance, in Draft Guidance No.8: Environmental Noise (EPA, 2007).

The Draft Guidance includes assessment of operational noise, involving determination of
ambient noise, predicted noise levels, adjustments to predicted noise levels, comparison
with noise criteria, noise reduction measures, consideration of other activities associated
with the operation, blasting and monitoring and construction noise assessment, involving on-
site operations, construction traffic, and blasting.

Under regulation 13 {Construction Sites), the noise levels outlined above do not apply to
noise emitted from a construction site as a resuit of construction work carried out between
7am and 7pm on any day excepting Sundays and Public Holidays, provided that:

+« construction work is carried out in accordance with control of environmental noise
practices set out in section 6 of AS 2436-1981 Guide to Noise Control on
Construction, Maintenance and Demolition Sites; and

+ the equipment used is the quietest reasonably available.
10.2.3. Issue Definition

The Project will generate noise from construction, mining and processing activities. The
main source of noise will be earth-moving equipment, though fixed plant, including roadside
pumps will also contribute.

Huka plans to conduct the majority of earthmoving operations, between 6 am and 7 pm only,
seven days a week. Supplying ore to and operating the in-pit hopper, screen plant and
concentrator will be undertaken on a continual basis, 24 hours a day, seven days per week..
Noise impacts during the life of the project will depend on operational areas and atmospheric
conditions.

10.2.4. Assessment and Management

The Project has been designed to minimise risk of offsite emissions in accordance with the
Envircnmental Protection (Noise) Regulations, however there is potential for residences in
the vicinity of the Project to receive noise levels in excess of the assigned noise levels as a
result of project operations.
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Noise modelling

Influencing factors are noise allowances for use when appiying limits prescribed in the
Environmental Protection (Noise) Regulations. The influencing factor for each residence is
dependent on the distance of the residence from the mine's location. The relevant
influencing factor for each residence has been calculated by SVT (2007) and is presented in
Table 18.

Table 18: Noise limits at receiving locations (LA10)
Residence Influencing Assigned Noise limits (LA10) in dB(A)
factor in dB

Day Evening Night
R1 0 45 40 35
R2 1 46 41 36
R3 0 45 40 35
R4 0 45 40 35
R5 0 45 40 35
R6 0 45 40 35
R7 G 45 40 35
R8 0 45 40 35
R9 0 45 40 35
R10 0 45 40 35
R11 0 45 40 35

Noise levels emitted from the mining equipment (fixed and mobile) have been calculated
from existing mine sites. With the exception of the diesel dewatering pump, this data
represents the noise levels from machinery that has not been modified to reduce noise, in
order to predict the maximum potential impact. The diesel dewatering pump is assumed to
be enciosed by a specially designed enclosure with an overall noise emission reduction of
25dB(A). The model was run with 10 metres noise bunds partially surrounding the
concentrator, screen plant and contractor's area and five m noise bunds partially
surrounding the solar drying dam decant sumps to reduce noise impacts.

Equipment noise data, together with local weather data, ground topographical data and
receiver locations, was used to predict noise levels at nearby residences. Noise ievels vary
depending on the weather conditions and the operating locations of mobile equipment,
therefore the model incorporated meteorological conditions likely to generate the highest
noise levels (i.e. the worst case scenario), including temperature, humidity, inversion and
wind speed.

The schedule for the proposed site was broken down into stages, defined by significant
changes in mining activities. Four scenarios including one stage of construction (scenario
one) and three stages of operations (scenarios two to four) were selected for modelting.

For each of the four scenarios selected, noise levels were modelled for day and night
activities, under calm conditions and the eight cardinal wind directions, retaining all other
worst case meteorological conditions. The model therefore predicts the expected worst case
noise levels for each resident under each wind direction throughout the mine life.
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An assessment of tonality was also applied during modelling. Assessment of tonality in
received noise emissions depends on the existing level of ambient noise (i.e. whether
tonality is likely to protrude above background noise) as well as the severity and duration of
any tonality (SVT, 2007). A review of the equipment which dominates noise levels at each
receiver was conducted to assess the likelihood of tonality being evident in received noise.

Where tonality is possible, a 5 dB penaity has been applied to predicted noise levels when
assessing compliance.

Modelling results
In total, 11 of the nearest residences were included in the model (see

Figure 30). Two of these residences are landowners. The resuits of modelling are shown in
Table 19.

Table 19: Worst case noise levels for residences {R) modelled
Assigned Adjusted worst-case day and night noise levels in dB(A)
noise
timit Scenario Scenario 2 Scenario 3 Scenario 4 Max
Day/ 1 Exceedance
night . . . .
Day Day Night | Day | Night | Day | Night | Day | Night
R1 45/35 48.9 3 272 | 432 | 27.8 | 428 | 262 - -
R2 | 46/36 474 | 297 | 47.2 | 297 | 439 | 297 | 97 -
R3 45/35 36.7 36.7 18.0 | 347 | 189 | 405 | 199 -
R4 45/35 33.1 324 | 167 | 334 | 164 | 650 | 182 - -
R5 45/35 38.3 37.4 228 | 341 252 | 389 | 250 - -
R6 45/35 452 43.3 254 | 442 | 295 | 394 | 205 - -
R7 45/35 455 44.4 247 | 443 | 29.0 | 388 | 29.0 - -
R8 45/35 48.8 : | 250 | 445 | 343 | 383 | 34.2 18 -
R9 45/35 47.4 250 | 436 | 343 | 330 | 343 086 -
R10 | 45/35 49.5 285 | 425 | 375 | 405 | 374 | 14
R#1 45/35 49.5 271 | 426 1 285 | 412 | 28.1 1.8 -

*predicted noise levels shown in bold represent those that have been adjusted to inciude a 5 dB tonality penalty.
Shading represents an exceedance of the assigned neoise level.
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Table 20: Compliance assessments for worst case day and night operations modeiled
Residence :;Ioiise Scenario 2 Scenario 3 Scenario 4
mit
Complies |Non- Complies [Non- Complies |Non-
compliant compliant compliant
wind wind wind
directions directions directions
Day
R2 46 No NE E-W No E SE S Yes
3] 45 No N, NE, E Yes Yes
R9 45 No N, NE, E Yes Yes
R10 45 No NE, E, SE Yes Yes
R11 45 No NE, E, SE Yes Yes
Night
RO | 35 | ves | [ No |[NNE-SE| No N, NE - SE

Two of the 11 residences are landowners and therefore not considered sensitive receivers
(R1 and R4, Figure 30). During construction, residences R1, R2, R6, R7, R8, R9, R10 and
R11 are all expected to receive noise levels over 45dB(A) under certain wind conditions,
though this is allowed for under the regulations. The highest noise level predicted by
maodelling is 49.5, experienced by R10 and R11, when winds are from the east.

Residences R1, R2, R8, R9, R10 and R11 were predicted to receive exceedances during
daytime operations under scenario 2. R2 is predicted to also receive exceedances during
daytime operations under scenario 3. Including penaities for tonality and adjustments for
influencing factors, R2 is predicted to receive noise levels up to 9.7 dB over the assigned
day time noise levels. R8 and R9 are predicted to receive noise levels up to 1.8 dB and 0.6
dB over the day time noise limit respectively, when winds are from the north, north east and
east. R10 and R11 are expected to receive noise levels up to 1.4 dB and 1.8 dB over the
day time noise limit respectively, when winds are from the north east, east and south east

Only one residence, R10, was predicted to receive noise levels in excess of the assigned
night time level, when a penalty for tonality is applied. The maximum exceedance is
predicted to be 2.5 dB, when winds are from the north to south east.

The highest daytime noise level predicted by modelling was approximately 50.7 dB(A) under
south-easterly and southerly winds at residence R2. The noise ievel increases to 55.7 dB(A)
when the tonality penalty is applied. A maximum night time noise level of approximately
32.5 dB(A) is predicted in northerly to easterly winds at R10. The noise level increases to
37.5 dB(A) when the tonaliity penaity is applied.

Wind speed and direction were found to have a big impact on the noise levels at the closest
residential locations. The key source of noise during daytime operations is mobile
earthmoving equipment.
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Management Actions

Several noise reduction measures were incorporated into site design prior to modelfling.
Earthen noise bunds five or ten metres high will be placed around key fixed piant to minimise
noise emissions. A noise enclosure is also planned around the diesel dewatering pump and
the in-pit hopper will be installed at the bottom of the mine pit, where it is screened by the pit
walls.

Annoyance noises will be reduced by using directional broadband white noise alarms rather
than standard reversing beepers and minimising the use of horns and alarms as alert
systems.

Construction work will be conducted in accordance with Regulation 13 (Construction sites) of
the Environmental Protection (Noise) Regulations 1997,

Heavy vehicie operation during construction will be restricted to between the hours of 6am
and 7pm, 7 days per week. Heavy vehicle operation outside these hours will be limited to
dust suppression where necessary. Low noise activities such as light vehicle movement,
surveying, fencing and installation of fixed plant may be conducted outside the above hours
provided that noise imits are met. The fixed plant will not be operating (with the exception of
dewatering pumps, where necessary). Servicing of equipment may also be carried out at
night.

During operations, the majority of heavy vehicle activities will be restricted to between the
hours of 6 am and 7 pm, 7 days per week. Heavy vehicle operation outside of these hours
will be limited to supplying ore to the in-pit hopper and dust suppression where necessary.
Low noise activities such as light vehicle movement, surveying, fencing, installation of fixed
ptant and servicing of equipment may be conducted outside the above hours provided that
noise limits are met. All fixed plant and pumps will be operating continuously 24 hours per
day.

Agreements will be developed with five nearby residents (R2, R8, R9, R10 and R11)
predicted to receive noise levels in exceedance of the regulations under worst case
modelling. These agreements will be in place prior to the operational mining phase
commencing.

Noise will be monitored during operations at designated monitoring locations.  Any
complaints received relating to noise will be investigated using the complaints management
procedure. Nearby residents will be provided with contact details for the site manager and
shift coordinator.

Monitoring of noise and regular consultation with landowners will ensure that any noise
issues are identified and appropriately managed. A Noise Management Plan has been
prepared and is included as Appendix 3 to this document. This plan includes details on
monitoring and management.

Implementation of the noise management plan will ensure the objective to protect the
amenity of nearby residents from noise impacts resulting from activities associated with the
proposal is achieved,

Proponent Commitments

» Implement the noise management plan.
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10.3. Radiation
10.3.1. Objective

To ensure that radiological impacts to the public and the environment are kept as low as
reasonably achievable and comply with acceptable standards.

10.3.2. Relevant Standards

The Mines Safety and Inspection Regulations (DolR, 1995 - Section 16) requires that any
mine involved with the mining of radioactive materials that may result in employees receiving
radiation doses in excess of 0.001 Sviyear have a Radiation Management Plan. A guideline
has been developed by DolR that provides details on the development of a suitable detailed
plan for the control and monitoring of radiation exposure and the management of radicactive
wastes, as required under regulation 16.7 of the Mines Safety and Inspection Regulations.

The Radiation Management Plan must consider measures that can be taken to minimise
exposure of employees and the general public to radiation by addressing use of appropriate
facilities and eguipment, monitoring programs, dosage assessments, reporting, training and
inductions, and waste disposal.

Monazite is a naturally occurring mineral often found in association with the target minerals
rutile, ilmenite and zircon. it is classified as a “Class 7" material and a Low Specific Activity
(LSA) radicactive substance under the Dangerous Goods Regulations.

10.3.3. Issue Definition

The heavy mineral concentrate from the Project contains the minerai monazite. Monazite
contains the naturaily occurring radioactive elements thorium and uranium, which are
associated with all heavy minerals mined by lluka. The concentration of thorium and uranium
in the heavy mineral concentrate produced is typically in the order of 800 ppm thorium and
100 ppm uranium, however varies, as it is significantly dependent on the percentage of the
mineral monazite. The mineral monazite typically contains around 60,000 ppm thorium and
2,500 ppm uranium,

Monazite is the rare earth phosphate [Ce, La, Nd, Th (PQu)]. Monazite content in mineral
sand deposits is typically 0.1% and increases {0 approximately 1-2% in the heavy mineral
concentrate.

10.3.4. Assessment and Management

A pre-mine background radiation survey will be conducted prior to ground-disturbing works
commencing. The Project will follow the lluka South West Radiation Management Plan
which has been prepared in accordance with regulation 16.7 of the Mines Safety and
Inspection Regulations, the Department of Consumer and Employment Protection (DOECP)
guidelines and other associated relevant legislation. As detailed in this plan, measures
taken to minimise exposure to radiation include the provision and use of appropriate facilities
and equipment, monitoring programs, individual dose assessments, reporting, training and
inductions and a waste management plan.

The handling, storage and transport of ore and HMC is able to be conducted safely in
accordance with the approved Radiation Management Plan,
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A post-mining radiation survey will be conducted to ensure levels are similar to pre-mining
levels and thus demonstrate the negligible impact of radiation to the public and the
environment as a result of the mining process.

Impiementation of the Radiation Management Plan will ensure the objective to ensure that
radiological impacts to the public and the environment are kept as low as reasonably
achievable and compliy with acceptable standards is achieved.

10.4. Light
10.4.1. Objective

To avoid or manage potential impacts from light overspill and comply with acceptable
standards.

10.4.2. Relevant Standard

Australian Standard AS 4282-1997 Control of the Obtrusive Effects of Qutdoor Lighting
outlines a range of management measures that can be utilised to assist in reducing the
amount of diffusion and spill lighting created from proposals.

10.4.3. Issue Definition

Mining and processing operations will be undertaken on a 24-hour basis. Night lighting is
required to ensure that the safety and security of operations is not compromised. However,
lighting of night operations can alsc have negative external effects on nearby residents and
traffic.

Potential impacts from illumination at night can arise from obtrusive light spill, by general
luminance diffusion, reflection from existing surfaces or through atmospheric scattering.
These effects may impact directly on neighbouring dwellings, can potentially create safety
hazards on adjacent roads due to glare reducing the visibility of objects, interfere with night
time navigation signalling and reduce the overall environmental night amenity.

10.4.4. Assessment and Management

The in-pit hopper and screen plant will be located below the natural surface level or behind
constructed bunds so that nuisance light overspill is not likely to extend beyond the boundary
of the disturbance area,

The majority of earthmoving activities will be conducted between 6 am to 7 pm. This will
limit the requirement for, and impact of, light from the equipment on site.

Wherever possible, light towers will be erected so as to concentrate light on the work area,
and minimise the potential for overspili.

The Australian Standard AS 4282-1997 Control of the Obtrusive Effects of Outdoor Lighting,
which outlines a range of management measures that can be utilised to assist in reducing
the amount of diffusion and spill lighting created from proposals will be utilised in
development of the Project.

Should any complaints be received regarding light spill, these will be followed up using
lluka's complaint management procedure,
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Light spilt will be managed to ensure the objective to avoid or manage potential impacts from
light overspill and comply with acceptable standards is achieved.

10.5. Non-process Waste
10.5.1. Objective

To ensure that wastes are managed and disposed of in a manner that does not result in
long-term impacts on groundwater, surface water and the natural environment.

10.5.2. Relevant Standards

The DEC has published guidelines including Guidelines for Acceptance of Solid Waste to
Landfill (2002), Waste Management Bill 2000, Rural Landfill Management (2000), and the
Western Australian Waste Reduction and Recycling Policy {1997) that address the
appropriate disposal and management of solid wastes and recommendations for waste
minimisation.

10.5.3. Issue Definition

Non-process waste produced by the operations will include green waste, hydrocarbon
products, structural waste and domestic waste. No chemical waste will be generated in
association with the mining operations.

10.5.4. Assessment and Management

lluka encourages the use of landfill alternatives with the priorities for waste management
being:

+ Waste avoidance/reduction
o Reuselrecycle
¢ Waste treatment

« Waste disposal

Non-process waste produced by the operations will be managed as follows:

+« Green Waste: Where viable, timber will be salvaged for use. Timber that can not be
effectively utilised will be stacked and burnt.

o Hydrocarbon Products: All waste oils will be collected in a sump by the contractor
and collected as part of liuka's waste management system. All hydrocarbon-
contaminated waste will be removed from site and disposed of according to waste
regulations.

e Structural Waste: Some structural waste will be generated from maintenance
activates. This waste will be recycled via a scrap metal merchant.

» Domestic Waste: Rubbish generated onsite such as food scraps, food wrappings
and waste paper will be collected and disposed at the local Shire disposal site or an
approved alternative.

s Domestic effluent: it is proposed that domestic effluent be collected and disposed of
via either portable facilities managed by a contractor or via a council approved on-
site septic system.
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The above waste practices will be implemented at the site and will ensure that the objective
to ensure that wastes are managed and disposed of in a manner that does not result in leng-
term impacts on groundwater, surface water and the natural environment is achieved.

10.6. Process Waste
10.6.1. Objective

To ensure waste streams from the process are returned to the mining void in a manner
consistent with closure objectives and end uses of the site.

10.6.2. Relevant Standards

DOCEP has two guidelines for tailings management. Guidefines on the Safe Design and
Operating Standards for Tailings Storage (DME, 1999) is designed to assist in the design,
construction, management and decommissioning of tailings storage facilities so as to
achieve efficient, cost effective, safe and environmentally acceptable outcomes. Guidelines
on the Development of an Operating Manual for Tailings Storage (1998) is designed to
ensure consistency of approach in developing Operating Manuals and an administrative
framework which meets the requirements of regulations affecting the mining industry.

The Water and Rivers Commission Water Quality Protection Guidelines No. 2 Tailings
Facilities (2000) provides guidance in managing the impact of tailings containment facilities
on the quality of the region’s water resources.

10.6.3. Issue Definition

Process waste produced by the operations will include overburden, oversize, clay fines and
sand tailings. No chemical waste will be generated in association with the mining
operations.

Ciay tails are removed from the ore prior to the wet concentrator processing (Figure 5). The
clay tails are pumped to a thickener and the underflow is pumped to shallow solar drying
dams. The clay is allowed to dry prior to being returned to the mining pit.

Sand tails are produced by wet concentration and are pumped to the mining void. The sand
and water streams separate easily aliowing the sand to dry readily. The water component is
returned to the process water dam with the dewatering water.

There is the potential to implement co-disposal of sand and clay tails directly from the
concentrator to the mine void. If successful, this strategy will reduce sofar drying dam
requirements.

10.6.4, Assessment and Management

Process waste from the operation will be managed as follows:

« Overburden: Overburden (non-mineralised) waste will be returned to the mining void
during mining and in the closure/rehabilitation phase of the project.

» Oversize: The wet concentration process requires all particles greater than
approximately 2.4 mm to be removed from the ore. All material greater than 2.4 mm
will be removed in the screening process, in a number of stages. The oversize will be
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treated as overburden and returned to the mining void or utilised for dust suppression
and road maintenance activities.

+ Clay Fines: Clay fines will be removed from the ore prior to wet concentrator
processing by hydro-cyclones. The clay fines will be pumped to thickeners and
underflow from the thickeners will be pumped to shallow solar drying dams. Once
dry, the clay fines will be excavated from the solar drying dams and placed into the
mining void before being covered with overburden, subsoil and topsoil. Some of the
clay fines may be incorporated into the subsoil to improve soil for rehabilitation
purposes.

+ Sand Tailings: Sand tailings will be produced in the mine site wet-concentrator and
pumped to the mine void as siurry. The sand tailings will consist principally of silica
sand. Rehabilitation of the sand tails will commence once the material is dry.

Management of process waste in accordance with the above practices will ensure that the
objective of returning wastes to the mining void in a manner consistent with closure
objectives and end uses of the site is achieved.

10.7. Greenhouse (Gases
10.7.1. Objective

To minimise emissions to levels as low as practicable on an ongoing basis and consider
offsets to further reduce cumulative emissions.

10.7.2. Relevant Standards

State and Commonwealth legislation relevant to the emission of greenhouse gases from the
Tutunup South project includes:

» the National Greenhouse Strategy for providing a framework for meeting international
commitments;

+ the Greenhouse Challenge as a voluntary program between government and
industry to ahate greenhouse emissions,

« the Energy Efficiency Opportunities Programme;
o the Western Australian Greenhouse Strategy; and
e EPA Guidance Statement No 12 - Minimising Greenhouse Gases.

10.7.3. Issue Definition

Implementation of the Project will result in the emission of carbon dioxide, directly or
indirectly, as a result of the following activities:

+ consumption of electricity;

+ mobile mining plant and equipment, and transportation of HMC to Capel; and

« clearing of vegetation.
The Project is a continuation of lluka operations in the South West. lluka’s greenhouse gas

emissions will be not be significantly altered by this project as it will be replacing ancther
lluka operation.
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Clearing of native vegetation will result in some emissions of greenhouse gases.
Commercial harvesting of timber will occur in areas identified for clearing prior to mining.
The residual vegetation will be pushed into heaps and burnt.

Projected greenhouse gas emissions due to consumption of diesel during mining and
transport and consumption of electricity are expected to be approximately 31 000 tonnes per
annum CO,e based on other South west operations.

10.7.4. Assessment and Management

lluka wilt ensure efficient use of ali machinery. The company will also estimate emissions
and consider options to minimise total greenhouse gas emissions from the project in line
with the EPA Guidance Statement No. 12 - Guidance Statement for Minimising Greenhouse
Gas Emissions (EPA 2002).

Burekup Minerai Sands Project
Enviranmental Protection Statement Page 110



lluka Resources Limited MCAQ0002-G-EIA-001

11. SOCIAL ENVIRONMENT: IMPACTS & MANAGEMENT

11.1. Aboriginal Heritage
11.1.1. Objective

To ensure that changes to the biophysical environment do not adversely affect historical and
cultural associations and comply with relevant heritage legislation.

11.1.2. Relevant Standards

The Aboriginal Heritage Act 1972 provides for the recording and protection of areas and
artefacts used by the original inhabitants of Australia.

The EPA also consider aspects of Aboriginal heritage and have developed a Draft Guidance
Statement for the Assessment of Aboriginal heritage with the objective of ensuring that the
changes to the biological and physical environment resulting from the proposed
development do not adversely affect matters of heritage significance to Aboriginal people. It
is suggested in the Guidance Statement that the foliowing actions be taken:

+ consultation with the Aboriginal Affairs Department and desktop review of site
records in accordance with the Aboriginal Heritage Act 1972,

« undertake an Aboriginal heritage survey including consultation with appropriate
Aboriginal people and/or an archaeological survey;

« informing the relevant Aboriginal people of the proposal, including potential impacts;

s consultation with relevant Abariginal pecple to highlight their concerns regarding the
proposal; and

« demonstrating that these concerns have been adequately considered in impact
management strategies.

11.1.3. Issue Definition

Baseline surveys identified an ethnographic site located ocutside of the disturbance area.
The site will not be disturbed by mining activities (see Figure 22). No ethnographic or
archaeological sites occur within the disturbance area.

11.1.4. Assessment and Management

Construction and operation of the mine site will comply with provisions of the Aboriginal
Heritage Act 1972. |If any sites are discovered during operations they will be investigated by
an anthropologist or archaeologist and reported to the Department of Indigenous Affairs
(DiA). In the event that any Aboriginal sites cannot be avoided, a section 18 application will
be submitted.

By conducting surveys, liaising with local claimants and investigating any sites discovered
during operations liuka will ensure that the objective to ensure that changes to the
biophysical environment do not adversely affect historical and cultural associations and
comply with relevant heritage legislation is achieved.

Burekup Mineral Sands Project
Environmental Protection Statement Page 111




lluka Resources Limited MCAQ0002-G-EIA-001

11.2. European Heritage
11.2.1. Objective

To ensure that changes to the biophysical environment do not adversely affect historical and
cultural associations and comply with relevant heritage legislation.

11.2.2. Relevant Standards

The standard is to be assessed against the objective.

11.2.3. Issue Definition

No European heritage sites occur within the disturbance area.

11.2.4. Assessment and Management

No impacts are anticipated. If any heritage sites are identified during construction or
operation, the Australian Heritage Commission, the Heritage Council of WA, the National
trust of Australia and the Shire of Dardanup will be consulted prior to further disturbance.
This will ensure sites are evaluated and appropriate management actions are developed.

11.3. Transport
11.3.1. Objective

To ensure that traffic activities resulting from the Project can be managed to an adequate
level of public safety and have minimal impact on surrounding neighbours and fandowners
and traffic congestion.

11.3.2. Relevant Standards

As there are no regulatory standards, the factor is to be assessed against the objective.

11.3.3. Issue Definition

HMC will be transported using pocket road trains from Burekup to Capel. To satisfy the
production schedule, an estimated maximum of 24 completed trips (48 movements per day)
will be required. This could be configured as either four truck combinations completing six
return trips per day, or eight truck combinations completing three return trips per day.
Additional traffic has the potential to add noise, amenity and safety issues.

11.3.4. Assessment and Management

Traffic studies have been undertaken, in consuitation with the Shire of Dardanup, to identify
transport routes where impacts upon public safety, road use and amenity can be minimised
{(Wyntak, 2007).

The proposed transport route from the mine is shown in Figure 23.

Current and expected average daily traffic movements are presented in Table 21,
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Table 21: Average daily traffic movements

Road Average Daily Traffic Movements
Pre-mine Mining heavy | Pre-mine Mining total % increase of
heavy movements total movements total vehicle
movements movements movements

South West 437.4 522.4 5400 5448 < 1%

Highway

Bussell 400 448 8 350 8398 < 1%

Highway

Increased traffic along the South West and Bussell Highways is minimal. However, there will
be substantial increases in traffic movements along Dowdells Line Road (iravel distance
approximately 3.5 kilometres), which is attributable to considerably lower baseline traffic. All
roads on the selected route are designated heavy haulage routes. Dowdells Line Road is
currently used by Doral to access their Dardanup Mineral Sands Mine adjacent to the
Project.

During construction, some disruption to normal fraffic flows will be caused by transport of the
concentrator and other support infrastructure to site. Transporting oversize loads to site
such as the concentrator during construction will be coordinated with MRWA and the Shire
of Dardanup fo ensure an adequate level of public safety.

Closure of several Shire roads will be required. These include

Dowdells Line Road from O'Conner Road to St Helena Road;

Edwards Road for 850 metres east of Dowdells Line Road;

*

St Helena Road for 950 metres west of Dowdells Line Road: and

A portion of Harris Road at the southern end of the site may be required to be closed.
Due to these road closures, several road diversions wilt be required. These include:

¢ A road diversion will be installed from O'Conner Road in the north, past Edwards Road, to
Dowdells Line Road in the south, re-connecting traffic on O’'Conner and Edwards roads to
Dowdells Line Road at the southern end; and

+ A small diversion of Harris Road may be implemented at the southern end of the site, to
allow the continued use of this Road

Traffic impacts are minimal, with some short term disruptions expected to traffic flow.
Appropriate design of intersections and diversions in liaison with the Shire of Dardanup will
ensure that traffic activities can be managed to an adequate level of public safety and have
minimal impacts on surrounding neighbours and landowners and traffic congestion.

Through liaison with MRWA and the Shire of Dardanup and management of trucking
operations, luka will ensure that the objective to adequately manage public safety and have
minimat impact on surrounding neighbours and landowners and ftraffic congestion is
achieved.
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11.4. Visual Amenity
11.4.1. Objective

The objective is to ensure that the aesthetic values are considered and measures are
adopted to reduce visual impacts on the landscape to as low as reasonably practicable.

11.4.2. Relevant Standards

As there are no reguiatory standards, the standard is to be assessed against the objective.

11.4.3. Issue Definition

Several properties and residences have views of the Project area. However, the Project is
not adjacent to a major roadway and is not visible from the township of Burekup.

11.4.4. Assessment and Management

Huka will minimise visual impacts to neighbours through the following measures:
» Retention of as much established vegetation as possible,
e Vegetating topsoil bunds;
« minimising the area disturbed,
» maintaining the site in a neat and tidy condition;
« keeping plant and equipment in good presentable order;
« designating areas for disused equipment (i.e. pipe and conveyor lay down areas),
« implementing dust suppression measures,
» implementing measures to minimise light overspill and glow; and
« completing rehabilitation as soon as possible following mining.

Implementation of the above management practices will ensure that the objective to consider
aesthetic values and adoption of measures to reduce visual impact on the landscape to as
low as reasonably practicable is achieved.
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12. ENVIRONMENTAL OFFSETS

Offsets for the Project have been designed with consideration of the following principles in
accordance with EPA Paosition Statement No. 9: Environmental Offsets:

1.

7.

8.

Environmental offsets will only be considered after all other reasonable attempts to
mitigate adverse impacts have been exhausted.

The offset package will address both direct offsets and contributing offsets.

Offsets will ideally be ‘like for like or better'.

Positive environmental offset ratios will apply where risk of failure is apparent.

A robust, consistent and transparent assessment process will be utilised to develop the
offsets package.

Offsets will meet all statutory requirements.

Offsets will be clearly defined, transparent and enforceable.

Offsets will provide a long lasting benefit (EPA, 20086).

The EPA Position Statement states that environmental offsets should only be considered
where on-site mitigation has been reasonably considered or demonstrated, and where
residual adverse impacts are considered significant - but not significant enough to make the
project unacceptable. The impact mitigation sequence has been followed for each
environmental factor for the Project as outlined below.

1.

Avoid — the economic value of the contained mineral located within the areas of
native vegetation is considerable in the context of the project; these areas are
integral to the overall project economics. While vegetation within the mine pit cannot
be avoided, mining related infrastructure has been located to avoid native vegetation
wherever possible.

Minimise — where vegetation cannot be completely avoided, infrastructure has been
located in areas of poor quality vegetation in preference to higher quality vegetation.

Rectify — commensurate areas of native vegetation will be rehabilitated to native
vegetation following mining.

Reduce ~ adverse impacts will be minimised by commencing rehabilitation as soon
as possible. The impact will be eliminated following mining.

Offset — direct offsets identified for Burekup include planting of an additional 20% of
the condition 5 trees removed. This will result in a net environmental benefit from
implementation of the Burekup Mineral Sands Project.
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13. CLOSURE AND REHABILITATION

A noticeable impact of lluka's activities is disturbance to the landscape during the mining
phase. Recognising mining's role as a temporary land use, rehabilitation is required to
restore, improve or develop the land into a landform that enables the next beneficial land
use. To facilitate the transition from mining to a rehabilitated landscape, a Preliminary
Rehabilitation Management Pian has been prepared {Appendix 4). The plan is consistent
with EPA Guidance Statement No. 6 (EPA 2006a) requiring Environmental Impact
Assessment (EIA) to include environmental significance and land, identify major limitations
to rehabilitation and set rehabilitation objectives and definition.

Standard objectives for rehabilitation as defined by the EPA (2006) and adopted by lluka
are:

» Safe, stable and resilient landforms and sails.

+ Appropriate hydrology.

» Providing visual amenity, refaining heritage values and suitable for agreed land use.
+ Resilient and self sustaining vegetation comprised of local provenance species.

» Reaching agreed numeric targets for vegetation recovery.

« Comprising habitats capable of supporting ail types of biodiversity.

tiuka plans to return the Project to an agricultural system with at least a comparable
agriculturai value to that before mining, and at least 3.6 ha of native vegetation rehabilitated
to compensate for the clearing of condition 3 and 4 native vegetation, as well as planting
trees to compensate for the clearing of paddock trees.

As part of {luka's continuing operations, much of the infrastructure used for mining is
relocated to the next project for mine development. Once items for re-use have been
relocated, recyclable infrastructure will be removed by a salvage contractor leaving a
landscape dominated by foundations and open areas.

Inert or structural waste that cannot be recycled will be excavated and placed in an inert
landfill created at the base of the remaining open pit. The foundations around workshops,
refuelling areas, laydown areas and below fixed plant wili be investigated for the potential of
contamination. Where contaminated material is encountered, it will be excavated for
remediation. Internal (lluka owned) powerlines will be removed.

Clay material stored within the solar drying dams and any remaining overburden stockpiled
or as part of noise bunds will be transferred into the remaining open pit, effectively removing
the solar drying dams as structures in the landscape.

After completion of decommissioning infrastructure, the site will be ready to commence
rehabilitation on the remaining open area.

A Preliminary Rehabilitation Management Plan has been developed (Appendix 4). A Final
Rehabilitation Management Plan will subsequently be prepared, amended as necessary and
implemented in consultation with relevant stakehoiders including the EPA, DEC and relevant
landholiders.
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14. CONCLUSION

The impact assessment concludes that development and operation of the Project can be
conducted without causing significant environmental impacts. The project has been
considered utilising the sustainable development principles of ecological, social and planning
options. Impacts or potential impacts have been identified, with alternatives evaluated
during project definition to avoid impacts wherever possible and management controls
developed for implementation during construction and operations to minimise these impacts.

Hluka has made the following commitments in this EPS:
s Implement the Vegetation and Flora Management Plan
+ Implement the Water Management Plan
+ |Implement the Noise Management Plan
« Implement the Preliminary Rehabilitation Management Plan
o Develop a Final Rehabilitation Management Plan
+« Implement the Final Rehabilitation Management Plan
+ Implement the offsets

Through implementation of the Management Plans, environmental impacts will be minimised
and/or mitigated.

Development of this project is a continuation of fluka’s South West operations which benefits
the community through infrastructure support, partnerships with local government and
communities and continued employment of a local workforce. lluka's Southwest operations
contribute to the local economy through local expenditure and investment in capital and
people. These benefits flow to both the State and Commenwealth, through royalties, payroli,
income and other indirect taxes and duties. The sum of these benefits makes a compelling
argument for approval to develop the Burekup Mineral Sands Project.

Huka is committed to managing the proposal so that impacts on the environment are
minimised.
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Table 22 outlines the commitments made by liuka to achieve this outcome.
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Table 22: Summary of Environmental Factors
Environmental | Objective Existing Environment Potential Impact Environmental Management Predicted Outcome
Factor
BIOPHYSICAL
Landform  andiTo maintain the integrity, | The landscape is flat to gently undulating | Disturbance to fandforms will occur | Topsoils, subscils and overburden will be Reinstatement of landforms and
Soils ecological  functions  and | with sma$j iocalised rises separated by from the axcavation of mirdng pits. removed and stockpiled separately for backfilt of {soil profiles compatible with an
environmental values of the | broad, low-lying depressions. mining voids Lo assist in recreating a soil profile | agricultural landuse.
soil and iandform, Depressions saasonafly inundated. that aflows retumn to- the pre-mine land use,
4 5MUs have been defined which reflect ’:a’;rﬁ':;‘;”ag ';f;‘:b"‘tam" Management Flan
poorly drained soils of the Guildford prep '
Formation on the Pinjarra Plain
Groundwater To maintain the quantity of | The area is partially within the Dardanup | Dewatering of pits and abstraction will | Groundwater drawdown and recovery has been | Groundwater levels are expected
water s that existing and Groundwater Management Sub-area of the | cause localised groundwater modelled. to return to within 1 m of pre-
potential environmentat Bunbury Groundwater Area, and partiaily | drawdown. . disturbarice levels 8 months after
. . o - A Water Management Plan and Operating M
\r::ij:tsg r:gﬁlce:edzanrg eiggcstt:én withiry unproclaimed groundwater area. Surrounding fandowner bores and Strategy has been prepared. mining is complete.
p. ) ‘| Deposit Ees withan the superficial dams unlikely to be affected, only one Supply of water from fandowner
TOtE%SUfe U|13t ;mclfsmﬂs do | formation, bore expecting reduction in bores will not be affected.
not adversely affe
envirenmental values or the | 22 landowner bores accur in the nearby ?lm; |:]?}water fevels greater than 1 m
health, welfare and amenity | area. ’ )
of people and land uses by | variations of greater than 1 pH unit and up
meeting statutory t04 140 pt,
requirements and acceptable
standards.
Acid Sulfate [ To maintain the integrity, | Acid Suffate Soil (ASS) study has identified | Very low potential for exposure of Mining methods may be altered where the base [No impact from acid sulphate
Soils ecological  functions  and | no ASS within the mine pit. Potential Acid | potential acid sulphate soils (PASS) as | of the pit is close to the underlying PASS to | soils.
envireemental values of the | Sulfate Soils (PASS) are present below the | these are located below the base of reduce  groundwater  drawdown  needs,
soil and landform, base of the mine pit. the pit., maximising saturation of PASS.
Dewatering may resuit in oxidaticn of
PASS below the pit,
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Environmentai | Objective Existing Environment Potential Impact Environmental Management Predicted Outcome

Factor

Surface Water | To maintain the quantity of | Project located within two sub-catchment | Disturbance has the potential to affect | Control measures such as bunding, sumps and | Water  release _wiii be in
waler so that existing and of the Leschenault Estuary — Lower Colfie | water quality of surface water and | stormwater management systems implemented | accordance with licesce
petential environmentat catchment, run-off, to prevent [oss of water from disturbance areas | conditions.

values, including ecosystem
maintenance, are protected.

To ensure that emissions do
not adversely affect
environmental values or the
health, welfare and amenity
of people and land uses by
meeting statutory
requirements and acceptable
standards.

Nurnerous small drains and #rrigation
channels occur within and near the
Project.

One conservation category wetland over
100 m from Ehe pit

Ore resource enhancement wetland over
500 m from the pit

Both wetlands have existing disturbance.

Quality measurerments taken indicate pH
ranged from 6.1 to 7.49 across the sites,
and average electrical conductivity ranged
from 235 yS/em to 932 pS/em.

to the surraunds.

Any water discharges from mining cperations will
be ¥censed and regularly monitored.

Vegetation and
Flora

To maintain the abundance,
diversity, geographic
distripution and produckivity
of vegetation communities
and flora at the species and
ecosystem levels through the
avoidance or management of
adverse impacts and through
improvement in knowledge.

The site has been extensively cleared for
agricultural purposes, contains isplated
trees and several areas of native
vegetation

Nine vegetation community types
recorded, little good or very good
vegetation, mostly associated with road
reserves,

(4 vegetation on Simpson Rd Reserve has
dominant species similarities to TEC SCP
33, but low overall floristic similarities,

No DRF or priority flora recorded during
surveys in 2005 and 2007

4 Declared Plants (weeds) recorded,

Mining operations will occupy 374.5
ha of land, 312 ha being completely

cleared, 59 ha of degraded vegetation

and 3.6 ha of good or very good
condition vegetation.

Low to moderate risk of groundwater
drawdown impacts on 4.5 ha of
vegetation,

Clearing of native vegetation will be restricted to
the disturbance footprint,

If groundwater drawdown reduces vegetation
density, infill planting of species will be
conducted

A Vegetation and Flora Management Plan has
been prepared

A Preliminary Rehabilitation Management Plan
has been prepared

No impact to potential TEC

If groundwater drawdown
impacts are experienced they will
be limited to crown dedline
and/or succession of some
species.

Area will be rehabilitated to 2
predeminantly agricultural system
with comparable vegetation
values to those present prior to
mining.

Fauna To maintain the abundance,
diversity, geographic
distribution and productivity
of native fauna at species
and ecosystem levels
through the avoidance or
management of adverse
impacts and improvement in
knowledge.

Degraded vegetation is of little habitat
value to native facna. Road reserve
vegetation is too narrow and lacks linkages
to be of significant benefit to native fauna.

20 avifauna, no native mammals, 3 frogs
and 2 native fish recorded.

Potential joss of habitat.

significant habitat

Patentiat
impact very low due to lack of

Ne specific management measures required.

A Rehabilitation Management Plan has been
prepared.

No significant impacts anticipated
for fauna.

POLLUTION MANAGEMENT
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Environmental | Ohjective Existing Environment Potential Impact Environmental Management Predicted Qutcome

Factor

Dust To ensure that emissions do | Potential for dust generation in refation fo | Potential  dust  generation by Dusst will be controlled through & number of No _aclverse impacts on
not adversely affect | existing mining and agricultural land use. | earthmoving activies and exposed management practices which may include: eqvironmentat values or human
envirenmental values or the stockpiles and rehabilitated areas. +  Minimise clearing and open areas; health, welfare or amenity.
health, welfare and amenity »  Not disturbing topsoil until required;
of pecple and land uses by «  Regular watering and grading of roads;
meeting statutory +  Using biodearadable chemical
requirements and acceptable suppressants;
standards. «  Stabilising bunds and stockpiles from wind

erosion;

+  Growing temparasy ¢rops te bind soil and lift
wind from surface; and

«  Re-establishment of pasture as soon as
possible after mining has been completed.

Noise To protect the amenity of { Eavirenmental background noise levels are § Noise moedelling indicates worst case | Construction of earth noise bunds. Activities will be in accordance
nearby residents from noise | typically 25-29 d8(A) (L0 of LA90} during i conditions may result in exceedances . . with Noise Regulations most of
impacts  resulting  from | both day and night hours. Existing mineraliat 5 nearby residences to Noise Installation of naise enclosures. the time. Landowner and
activities associated with the ! sands mine in immediate area, Regulations. Maobile equipment fitted with directional neighbour agreements wilk be in
proposal by ensuring the breadband white naise alarms, place to address noise amenity.
noise levels meet statutory Nei ; ;

- eighbour agreements to be in place prior to
requirements and acceptable commencement of mining.
standards.
A Noise Management Plan has been prepared.

Radiation To ensure that radiological [ Pre-mine radiation survey will beiExposure to low level radioactive | lmplement South-West Radiation Management | Handling, storage and transport
impacts to the public and the | conducted prior o disturhance, minerals, Plan of ore and HMC able to be
envirenment are kept as low conducted safely.
gzl;ﬁysonaa};’mam";gg;ewa;tg Post mining values will be similar
standards. to the pre-mining value.

tight To avoid or manage potentiat | Several residences and roads nearby are | Night lighting may affect nearby | In-pit hopper, screen plant and concentrator ko | No significant adverse impacts
impacts from light overspill | potential fight receptors. residents anc traffic be Jocated befow natural surface level or behind | from: site Eghting.
and comply with acceptabie constructed bunds to minimise nuisance kght.
standards. The majoriy of earthmoving activities will be

conducted between & am and 7 pm.
Light towers will be erected s¢ as to concentrate
light on work areas.
Nen-process Ensure  that wastes are|NA Mismanagement of waste creates | Encourage use of landfill alternatives. No long term impacts from non-
Waste managed and disposed of in large waste streams that are difficult | gpgyre non-process waste streams disposed of | Process waste,
a manner that does not or environmentally unacceptable 1o | anoropriatety,
result in long-term impacts dispose or creates contamination.
o groundwater, surface
water and the natural
envirgnment.

Burekup Minerat Sands Project
Environmenial Protection Statement

Page 121




{uka Resources Limited

MCAD(002-G-E1A-001

Environmental | Objective Existing Environment Potential Impact Environmental Management Predicted Outcome
Factor
Process Waste | Ensure that waste streams|NA Inappropriate handling of process Ensure process waste streams handles Return of process wastes o pits
from the process are wastes may affect landform appropriately. will result_ i_n re~establishment of
seturned to the mining void reestablishment. A Rehabilitation Management Plan has been the pre-mining land use.
in a manner that allows the prepared.
re~creation of the original
landscape and landuse.
Greenhouse To minimise emissions to]Project is a continuation of operations i | Emission of greenhouse gases directly | Ensure efficient use of ali machinery. Greenho_use_ gas emissions will
Gases levels as low as practicable | the Southwest of WA, and indirectly as a result of mining | Monitor and report greerthouse gas emissions in | et be significantly aftered.
on an ongoing basis and and mining-related activities, Annual Environmental Report.
consider offsets to further
reduce cummubative emissions.
SOCIAL ENVIRONMENT
Abaoriginal To ensure that changes to Mo archaeological or ethnographic sites Potential for discovery af aborigina Provisions of the Aboriginal Heritage Act will be  § No impact ko Aboriginal heritage
Heritage the biophysical environment | were found within the disturbance area. heritage sites within the disturbance | complied with. and compliance with the
do not adversely affect An ethnographic site occurs outside of the | area. If any sites are discovered during operations will | Aboriginal Heritage Act 1972,
historical and cultwral | disturbanice area The Ethnographic site outside of the | be reportad to DolR and DIA.
associations and comply with disturbance area will not be impacted.
relevant heritage fegislation.
European To ensure that changes 1o No European heritage sites identified at Mo impact identified. Any site discovered during operations will be | No impact to European heritage
Heritage the biophysical environment | Burekup reported to the DolR and the Shire of Dardanup
do not adversely affect
historical and culturat
associations and comply with
relevant heritage legislation.
Transport Ta ensure that traffic | The key transportation corridors are Additional heavy traffic has the Liaison with the Shire of Cardanup and MRWA Some shost term disruption to
activities resulting from the | Dowdeil’s Line Rd (currently used for potential to impact noiss, amenity ta minimise disruption to traffic. traffic during construction, and
Project can be managed to | existing mining operation), South-West and public safety. _ : . during closure and diversion of
an adequate level of public | Highway, Robertson Rd and Bussell Construction traffic (wide loads) may 52:":;: f?:tvg; ﬁ:;%ﬁfnd inte: ons are roads
safety and have minimal | Highway (MRWA heavy haulage routes). | cause short term disruptions to ) Minimal disruption to traffic
lm?a:tgo on  surrounding | Transpart witl comprise of four packet traffic. Use of designated heavy haulage routes. from transport of heavy mineral
ganégtraﬁl::crscgnd;:t?gzmm road trains, totalling 48 movements (24 | Several roads will require closure to Capel.
rgesdon. completed trips a day), operating 24 andfor diversion to construct and
hours a day. operate the Project
Visual Amenity | The objective is to ensure | Agricultural and adjacent mining Jand | Several of the nearby residences will | Minimise clearing. Visual impact wilf be reduced to
xt the vis;al antwenity ﬁg usseizj thus t_her; is a minimal number of | have views of the Project. Topsoil bunds to be vegetated. as low as reasonably practical.
Pr ojeac;ea i: }aﬁgp tlfn duly :iea lences in close vidnity to the Project The township of Burekup will not Conduct rehabilitation to agreed final fanduse,
affected by the proposal, have views of the Project.
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16. ABBREVIATIONS

AASS Actual acid sulfate soil
ANZECC Australian and New Zealand Environment Conservation Council

ANZMEC  Australia and New Zealand Minerals and Energy Council

ASS Acid sulfate soil

CAMBA Agreement between the Government of Australia and the Government of the
People's Republic of China for the Protection of Migratory Birds and their
Environment

DEC Department of Environment and Conservation

DIA Department of Indigenous Affairs

Dok Department of Environment (now DEC)

DOCEP Department of Consumer and Employment Protection

DOIR Department of Industry and Resources

EIA Environmental Impact Assessment

Ell. Ecologicai Investigation Level

EPA Environmental Protection Authority

GWh Gigawatt hours

HMC Heavy Mineral Concentrate

JAMBA Agreement between the Government of Australia and the Government of Japan
for the Protection of Migratory Birds in Danger of Extinction and their
Environment

MCA Minerals Council of Australia

PASS Potential acid sulfate soil

PB Parsons Brinckerhoff

PER Public Environmental Review

RD Habitat specialists with a reduced distribution

RP Wide-ranging species with redu;:ed population

RIW!I Act Rights in Water and Irrigation Act 1914 (WA)
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SMU
SWC
SWDC
TAA
TEC
WAPRC
WcC Act
WRC
WRM

Soil Management Unit

Soil Water Consultants

South West Development Commission
Total Actual Acidity

Threatened Ecological Community
Western Australian Planning Commission
Wildlife Conservation Act 1950 (WA)
Water and Rivers Commission (now DoW)

Wetland Research and Management

17. GLOSSARY

Crawdown
FeS,

pHe

pHeox
Piezometer
Rehabilitation
SCR

Soit profile

A decline in the groundwater level due to abstraction

Pyrite

Field pH

Field peroxide pH

A small diameter cased bore used for water level measurements
Re-establishing pre-mining values in areas disturbed by lluka operations
Chromium Reducible Sulphur

Cross-sectional view of the horizons in a soil

Burekup Mineral Sands Project

Environmental Protection Statement Page 127



APPENDIX 1
Water Management Plan and
Operating Strategy



ILUKA

lluka Resources Limited

Water Management Plan & Operating
Strategy

Burekup Mineral Sands Project

November 2007
ILUKA-TR-

Version E



ILUKA Resources Limited
Water Management Plan & Operating Strategy
Burekup Mineral Sands Project

TABLE OF CONTENTS

1. INTRODUCGTION ....ocieiierereeicccvrreevareenssensasssnnsassssiessssneressesessssssanne 4
2. ENVIRONMENTAL OBJECTIVE ......cooeeieeivrerecssseescssessensessssesssens 4
3. PRE-MINE ENVIRONMENT .....oocitiiiicireeenreeiirssissssnesecssessmmneesesssse 4
3.1, GROUNDWATER ..oovttteiaeiiitiitetetseiaaas ettt resess et easte et e eee et e et seteseseteeeees s s st eeseeeenees 4
311 SUPGITICIAl FOMMIALIONS .....cocoiiiteiiee ettt e s ettt et 8
3.1.2. Leederville FOIMALION ..o et 8
3.1.3 Groundwater Supplies and USEIS.......c.coocuei e et g
3.1.4 Groundwater Quantity and QUANEY .................c.oooveeeee e e oo 9
3.1.5 ACIH SUIBRALE SOMS......ccciiiiiiieei ettt eet e et s et e e s er s e, 11
3.1.6. Groundwater Dependent ECOSYSIOMS.....c..c..ccoccooe oo e e 11

3.2, SURFACE HYDROLOGY .otiiiiiiiiiiici ettt ettt et e et e se e areaseeeaeeeereenns 11
3.2.1. SUrface Water QUANEY ......ccoooue e 11

4. POTENTIAL IMPACTS .....rrcerirsieniiesinssssssessssssanosnssereressssssss 15
4.1, PHYSICAL/CHEMICAL IMPACTS .oviiiiit ittt ettt ettt e e en e aae e ans 15
4.2, ADJACENT WATER USERS 1..uiiiii ittt sttt eee e s e e e sre e 16
4.3. GROUNDWATER DEPENDENT ECOSYSTEMS .iiiiiiieeieieesie et aee e oesson 27
5. OPERATING RULES ...t ciitieiesiesecc i snrsnesessessssnsrsssesssnsnes 27
6. PERFORMANCE INDICATORS/CRITERIA .....oooeiieceiererrveerarenes 27
7. MANAGEMENT ... ceeriiiiverersvcesisesesasssssneestsscamemnenreersseesesssnasssns 28
7.1, CONSERVATION AND RESOURCE ENHANCEMENT CATEGORY WETLANDS ..vvovveveeeeeraa 28
7.2, DRAINAGE CONTROLS 1ueeeiiieic ittt et e e e eee e et e et e ee e vt ete e rae e 28
7.3, WATER DISCHARGE CONTROL ..ottt ittt ettt e eraeas e 28
7.4, CONTAMINANT CONTROL .oeeietiieiiiieestce e e te st et a et een e et e e e e oo eesansarsesss 28
7.5.  DEWATERING ABSTRACTION AND ACID SULPHATE SOILS MANAGEMENT ........oovvvvenn 28
7.8, LANDOWNER BORES. . .cciiiiiiieticett ettt e eeee s et e eae e et e es s eee e oo 31
8.  MONITORING... ... e ccrrrcccciinireesesnecsssrseeressrssssssessrssesssneaserens 31
8.1, DURATION OF MONITORING ..ottt ittt eaae st e st e et eeteeneeeeene e 31
9. CONTINGENCY PLANS ...ttt ccesesisesmeeenessscsasseseesssnssereres 35
10. WATER USE EFFICIENCY .....covviceiiiennniiiinsessisssnsssmmneseesessessesssanes 35
11. ADMINISTRATIVE REQUIREMENTS AND REPORTING ........... 36
11.1. CONTACTPERSON.................. e E et e et ettt h e et e s et et et et e e e 36
11.2. ANNUAL MONITORING REVIEW ......oiviiitieiiieitieiss st e e eeeeesseessereessessess et oeesee e, 36
T 3 A R e e e 37
11.4.  INCREMENTAL REPORTING ...c.ciitiiieietiaetiesie st ce ettt eeeeeeen e ess e eeeseseee et eaateeaeasenn e 37
12. REVIEW AND REVISE...........ii v vsiccvis i ssnemnnsereesssesssnsanes 37
13. KEY MANAGEMENT ACTIONS TABLE ......coovveivireircsseeenerrcesanns 37
14. SUMMARY OF LICENSEE’S COMMITMENTS ....cccoivirrvrrmeeerssnens 37

Version E ii



ILUKA Resources Limited
Water Management Plan & Operating Strategy
Burekup Mineral Sands Project

15. REFERENCES ........... reeseeressasnasasssanersnns . 38
16. DOCUMENT CONTROL ... 38
TABLE OF TABLES
Table 1: Performance Indicators/Criteria.........ooov v 27
Table 2: Mining Monitaring Programme.. ..o, 31
Table 3: Rehabilitation Monitoring Programime ... i 33
Table 4.  Contingencies for Unplanned EVents ... 35
Table 5: Key Management ACHONS ... et et iana 37

TABLE OF FIGURES

Figure 1:  Burekup Regional Location Plan ..., 5
Figure 2:  Burekup SHE Plan ... 6
Figure 3:  Groundwater Management Areas..........cciiiiiiic s 7
Figure 4:  PIezOMEBIS. ..o 10
Figure 5. Regional Surface Water Catchments ... 13
Figure 6; Local Surface Water Systems ... 14
Figure 7:  Predicted Lowering of Hydraulic Heads: Guildford Formation: Oct 2008 .......... 17
Figure 8:  Predicted Lowering of Hydraulic Heads: Leederville Formation: Oct 2008 ....... 18
Figure 9:  Predicted Lowering of Hydrautic Heads: Guildford Formation: Apr2009.......... 19
Figure 10; Predicted Lowering of Hydraulic Heads: L.eederville Formation: Apr 2009....20
Figure 11: Predicted Lowering of Hydraulic Heads: Guildford Formation: Oct 2009 ......21
Figure 12: Predicted Lowering of Hydraulic Heads: Leederville Formation: Oct 2009....22
Figure 13: Predicted Lowering of Hydraulic Heads: Guildford Formation: Apr 2010 ...... 23
Figure 14: Predicted Lowering of Hydraulic Heads: [.eedervilie Formation: Apr 2010....24
Figure 15: Predicted Lowering of Hydraulic Heads: Guildford Formation: Feb 2011..... 25
Figure 16: Predicted Lowering of Hydraulic Heads: Leederville Formation: Jan 2011...26
Figure 17: Distance 10 WetlaNAS....vvv vt 29
Figure 18: Dowdelis Line Road drain from approximate discharge point, looking south .30
Figure 19: Dowdells Line Road drain from approximate discharge point, looking north..30
Figure 20: NG PIAN Lo 34
TABLE OF APPENDICES
Appendix 1:  Groundwater levels, pH and EC Graphs and Data to September 2007
Appendix 2:  Groundwater Quality Analyses to September 2007
Appendix 3:  Site Water Balance

Version E



ILUKA Resources Limited
Water Management Plan & Operating Strategy
Burekup Mineral Sands Project

1. INTRODUCTION

This plan relates to the management of water impacts at the proposed Burekup mineral
sands mine. The plan has been developed in conjunction with the Environmentat Protection
Statement (EPS). Implementation and compliance with this plan during operations is a
commitment of the Burekup EPS document.

This plan is also designed to fulfil the requirements of an Operating Strategy to support an
application to the Department of Water (DoW) for a Groundwater Well Licence for proposed
dewatering at Burekup. The purpose of an Operating Strategy is to detail lluka's
commitments to managing the impacts of dewatering, including describing the water
source(s) to be used; water abstraction regime and infrastructure, monitoring and reporting
commitments; methods proposed to manage impacts on the environment and other water
users, contingency plans, and water efficiency measures employed. This plan is to be in
place for the duration of the Burekup mine.

2, ENVIRONMENTAL OBJECTIVE

The objective of this plan is to maintain, to the maximum extent practicable, the integrity,
functions and environmental values of water bodies and the quantity and quality of
groundwater within and adjacent to the project area.

3. PRE- MINE ENVIRONMENT

The proposed mine is located to the south of the South Western Highway, approximately 11
km east of Bunbury and 150 km south of Perth, in the Shire of Dardanup (Figure 1). The
Project is situated on the Swan Coastal Plain on mining tenements M70/652 and M70/720,
between Henty Brook Road and Waterloo-Dardanup Road (Figure 2).

The Project disturbance area is largely cleared for grazing and agricultural purposes.
Several agricultural water supply drains traverse the Project. While the maijority of the
proposed disturbance area is owned by lluka, there are five other private landowners with
property partially or wholly within the proposed disturbance area. Approximately 1 km east of
the proposed mine is Doral's Dardanup minerals sands mine.

3.1.Groundwater

The Project is partially situated within the Dardanup Groundwater Management Sub-area of
the Bunbury Groundwater Area, and partially within unproclaimed groundwater area. The
division between the prociaimed and unproclaimed groundwater areas is Dowdelis Line
Road (Parsons Brinckerhoff (PB), 2007) (Figure 3).

An initial study was conducted in 2006 to characterise the local groundwater environments
based on knowledge of the local geology and groundwater systems and experience at other
lluka deposits in the region (PB, 2008). As part of these investigations, 11 superficial
piezometers and five Leederville piezometers were installed in April 2006.

The deposit lies within the superficial formations which are made up of the Guildford
Formation and Yoganup Formation. The superficial formations are underlain by the
Leederville Formation and the Yarragadee Formation (PB 2007). The Supertficial and
l.eederville aquifers are described below.
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3.1.1. Superficial Formations

The superficial formations are made up of the Guildford Formation and Yoganup Formation.
The Guildford Formation is a continuous unit over much of the site, ranging in thickness from
6 m at the centre of the deposit to an average 20 m thick towards the western boundary.
The formation is comprised of clay and silt. The contact between the Guildford Formation
and the underlying Yoganup Formation slopes gently to the west, ranging from 28 mAHD
closest to the scarp to 8 mAHD on the western side of the deposit. The Yoganup Formation
is sand dominated ranging from 1 m to 6 m thickness across most of the deposit, but reaches
11 m thickness in the south west. In the north of the site, the Yoganup Formation contains
clay levels similar to Guildford Formation clay levels (N. Northcott, pers. comm.), therefore
for the purposes of groundwater modelling, the northern extent of the Yoganup Formation is
considered to be Guildford Formation (PB 2007).

The superficial formations contain limited groundwater resources. Groundwater modelling
indicates that the hydraulic head in the superficial aquifer is between 0.1 m and 6 m below
ground level, with some surface areas being inundated during the winter months.
Transmissivities range between 0.5 m%day to 79.1 m%day. The highest transmissivities
represent the sandy Yoganup Formation. The high clay content of the Guildford Formation
results in ponding during winter. Groundwater flow is generally toward the coast (north-
west), mimicking the topography (PB, 2007).

The superficial aquifer is directly recharged by rainfall and localised upward leakage from
underlying aquifers. Discharge from the aquifer occurs as baseflow to surface drainage,
coastal wetlands, rivers, evapotranspiration and downward leakage (PB, 2007).

3.1.2. Leederville Formation

The contact between the superficial and Leederville Formations slopes gently north-west,
ranging from 26 m AHD near the scarp to 4 m AHD on the western side of the deposit (PB,
2007).

The Leederville Formation is absent to the north of the site, and thins and pinches out toward
the west over the Bunbury Basalt, though there is no known basalt beneath the deposit. The
formation overlaps the Darling Fault to the east. The Leederville aquifer is between 150 and
200 m thick. Beneath the Leederville Formation lies the Yarragadee Formation (PB, 2007).

Hydraulic heads measured in piezometers screened in the Leederville aquifer are similar to
those in the superficial aquifer. The transmissivity of the Leederville Formation ranges
between 4.9 m%/day to 46 m?day and also flows north-west, toward the coast. This aquifer is
hydraulically isolated from the superficial aquifers in areas where a grey clay and silt horizon
is present, however where this horizon is absent, there may be some connectivity between
the formations, leading to upward leakage (PB, 2007).

Regional Leederville recharge is from infiltration of rainfall on the Blackwood Plateau to the
south and localised downward leakage from the superficial aquifer or upward leakage from
the Yarragadee aquifer. Discharge is to the superficial and Yarragadee aquifers and the
ocean (PB, 2007).
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3.1.3. Groundwater Supplies and Users

The Burekup deposit is partially situated within the Dardanup Groundwater Management
Sub-area of the Bunbury Groundwater Area, and partially within unproclaimed groundwater
area, with Dowdells Line Road the boundary. The Bunbury Groundwater area is a gazetted
groundwater area, with the conservation, management and protection of all water resources
vested in and administered by the State in accordance with the Rights in Water and Irrigation
Act 1914, The current allocation limit for the Dardanup sub-area superficial aquifer is
500,000 kL/annum, of which 7 % (35,000 kL} is currently allocated.

Hluka conducted a groundwater resource census of 20 landowners within approximately one
kilometre of the Burekup deposit, collecting information on bores and dams. 22 bores and 10
dams were noted. All dams are fed by windmills, bores or surface flows. Bore construction
and groundwater level information available was limited. Bores and dams are used for stock
watering, irrigation, dairy and household purposes.

3.1.4. Groundwater Quantity and Quality

A piezometer network exists across the site (Figure 4). Groundwater quality in the superficial
formations ranges from fresh to brackish, depending on the proximity to recharge areas and
the local lithological composition (PB, 2007).

Standing water levels in the piezometers have been monitored monthly since August 2006
and seasonal fluctuations of up to 2.83 m within individual piezometers have been observed
to date. The maximum depth to water for bores in the superficial aquifer was 6.27 m below
surface at BUOO1, whilst the deepest depth to water measured in the Leederville aquifer was
5.16 m below ground level at BUOGGD. Variations of greater than one pM unit and up to
4,140 uScm * at individual piezometers have been observed in field data to date. The scale
of variation of groundwater quality across the piezometer network can also be seen from the
ranges below:

+« Superficial Aquifer
o pH 3.92 (BUQDS) to 5.97 (BUO10)
o EC 686 uyScm ' (BUOOIM) to 14,600 uScm ' (BUOO1)

¢ Leederville Aquifer
o pH 4.40 (BUOOSD) to 6.31 (BUOD4D)
o EC 703 uSem™ (BUO11D) to 3,290 uScm * (BU005D)

Of note are low pH results that were observed in some piezometers. Whilst most
piezometers have pH values below 6, BUOO8 consistently had pH values below 4.5. This
piezometer is known to be screened in PASS. 1t is located approximately 800 m east of the
mine pit where PASS is has been found occurring closer to the surface than in the mine pit
area (see section 3.1.5). Three other piezometers have recorded pH values below 4.5
(BU0O1, BUOOSD and BUOGS), though this is believed to be due to natural variation. These
piezometers are not screened in PASS material. Plots of groundwater trends and raw data
collected up to September 2007 are presented in Appendix 1.

Chemical analyses of groundwater has yielded no discernable trends to date other than
substantial ranges in water quality between piezometers. lron was found to exceed the 95%
level of protection for freshwater systems, whilst iron and manganese exceeded irrigation
trigger levels. Appendix 2 contains the raw data from water quality anaiyses.
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3.1.5. Acid Sulphate Soils

Acid sulphate soil studies indicate that no acid sulphate soils are present within the mine pit.
Potential Acid Sulphate Soils (PASS) were located below the base of the mine pit. At its
closest, PASS occurs within 1 m below the base of the mine pit. No AASS is present at
Burekup.

3.1.6. Groundwater Dependent Ecosystems

An assessment of groundwater dependency has been conducted at Burkeup identifying
seven areas of vegetation with some degree of groundwater dependency. Groundwater
Dependent Ecosystems (GDEs) can be affected by groundwater drawdown which is required
for mining. Assessment, impacts and management of GDEs is included in the Vegetation
and Flora Management Plan.

3.2. Surface Hydrology

The Project lies within two un-named sub-catchments of the Leschenault Estuary — Lower
Collie Catchment. The two sub-catchments drain to the Collie River. The Leschenault
Estuary — Lower Collie Catchment is 914.65 km? in size and drains to the Indian Ocean
(Figure 5).

Henty Brook is located approximately 3 km north east of the Burekup mine pit within another
unnamed subcatchment of the Leschenault Estuary — Lower Collie Catchment and flows
north west into the Collie River. Numerous small drains and irrigation channels are located
within and near the Project. Most of the drainage lines entering the Project from the east are
diverted to channels on the western side of the mine pit.

The Burekup area, including the Project, has in most part been classified as a multiple use
wetland. One conservation wetland (UF| 2362) is located east of the Project. One resource
enhancement wetland (UFI 2165) is located north of the Project (Figure 6).

3.2.1. Surface Water Quality

A survey of aquatic ecosystems within the Project was conducted by Wetland Research and
Management (WRM) in spring 2005 (WRM, 2006). Sites were surveyed on wetlands and the
Henty Brook (Figure 6).

Physical and chemical variables measured were generally within the ranges expected for
‘slightly to moderately disturbed’ ecosystems (ANZECC, 2000, cited in WRM, 2006). Sites
B3 and B9 (multiple use wetlands) exceeded a number of trigger levels including dissolved
oxygen, total nitrogen, total phosphorous, aluminium, cadmium and copper, whilst pH varied
from 6.15 to 7.49. The riverine sites of Henty Brook differed from the wetland sites by having
greater water depth and lower total phosphorus, metals and electrical conductivity than the
wetland sites.

lluka has established surface water monitoring sites at the resource enhancement and
conservation category wetlands (BUS1 and BUS2 respectively), and at four sites where
drains enter or exit the site (BUS3, BUS4, BUS5 and BUSG6) (Figure 6). Chemical analyses
of surface water has shown exceedances of the 95 % level of protection for freshwater
systems for total nitrogen, total phosphorous, aluminium and zinc in the agricultural drains.
Concentrations of metals did not exceed trigger levels for livestock. Electrical conductivities
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ranged from 235 uScm* (BUSS) to 932 uScm ' (BUS3), whilst pH has been neutral at all
sites ranging from 6.5 to 7.5. Sample data has been limited by the period of flows at some
surface water sites.

Due to a lack of water, only two water sampies have been obtained from the resource
enhancement category wetland to date. These samples showed a neutral pH (7.07 to 7.42),
and low EC ranging between 189 and 255 uScm . No water samples have been obtained
from the Conservation Category wetland as insufficient water has been present to date.
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4. POTENTIAL IMPACTS

As part of proposed mining activities at Burekup, lluka will need to conduct dewatering to
enable dry mining activities, and excavate some of the agricultural drains that cross the
disturbance area. Water will also be required for use in processing. The result of these and
other mining activities has the potential to impact water resources in a number of ways
described below.

4.1.Physical/Chemical Impacts

Dewatering of mine pits causes localised lowering of water levels and requires the
ranagement of extracted water.

There are expected to be times of excess water on site from rainfall interception and
dewatering requiring release. Discharge water has the potential to adversely impact
downstream water quality, cause erosion and change flow regimes if not appropriately
controlied.

Potential contaminants to surface and groundwater include hydrocarbons and flocculants.
The most likely potential sources for contamination include the concentrator area, screen
plant, mine workshop, vehicle washdown bay, fuel bays and refuelling areas.

in addition to these active sources of contamination, mining is expected to occur within 1 m
above PASS occurring below the base of the pit. Physical disturbance to PASS is not
required at Burekup. Exposure of PASS below the pit to oxygen through dewatering
activities may result in the release of acidity. The impacts of acidity can include increased
toxicity and bicavailability of metals, deterioration of vegetation quality and reduced soil
fertility.

The groundwater assessment conducted by PB (2007) aimed to determine the extent of
potential impacts on the groundwater system due to mining. A model was created to
estimate the volume of water extraction from the mine pit to allow dry mining to occur; and
the potential drawdown effect on surrounding water levels. This information has been used
in conjunction with information derived from a landowner bore census, soil studies,
vegetation studies and wetland studies to determine the potential impact on nearby water
users.

Groundwater inflow rates during the mining operations depend on the time of the year and
the depth of mine block excavation. Inflows over the life of the mine are expected to vary
from 8.2 L/s to 56.8 L/s. Monthly aggregate abstraction volumes area expected to range
from 21 ML (based on minimum inflow rates) to 56 ML (based on maximum inflow rates) {PB,
2007)

The model estimated annual inflows ranging between 600 ML and 1300 ML, with an average
annual inflow of approximately 900 ML. Using average anticipated inflows, the model
estimated a total of 1,600 ML of groundwater will flow into the mine pits over the mine’s life.

Lowering of hydraulic head is predicted to centre on the active mine blocks and recover
rapidly after backfilling. Due to the low conductivity of the Guildford Formation, the
drawdown gradient is predicted to be significantly steeper in the superficial aguifer than in the
Leederville aquifer.
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Within the Guildford Formation, it is predicted that a lowering of hydraulic head will be
apparent almost immediately. The hydraulic head within the Guildford aquifer is predicted to
decrease by up to 8 m adjacent to the active mine area; and to 1 m at a maximum distance
of 980 m from the mine pit, adjacent to the in-pit hopper (mine block 19).

Within the Leederville Formation, it is predicted that a lowering of hydraulic head will be first
seen three months after mining commences. The hydraulic head within the Leederville
aquifer is predicted to decrease by up to 3 m at the centre of the mine; and to 1 m at a
maximum distance of 980 m from the mine pit.

Within eight months after the cessation of mining, the hydraulic head in both formations is
predicted to have recovered to within 1 m of pre-mining levels across the site.

Modelled drawdowns in the superficial aquifer and Leederville aquifer are shown in Figure 7
to Figure 16 (PB, 2007).

4.2. Adjacent Water Users

A bore census has been conducted which noted 22 landowner bores in the vicinity of the
Burekup site. Information for these bores was limited with bore construction and
groundwater level data generally unavailable. The groundwater assessment assumes that
they are all superficial bores. Of the 22 bores, seven are predicted to experience changes in
hydraulic head of greater than 0.5 m. One bore is expected to experience lowering of
hydraulic head of greater than 1 m (~1.3 m). This bore is located approximately 450 m from
the mine pit. The impact on landowner water supplies will depend on the depth of the bore,
the depth of water within the bore prior to mining and the pump setting within the bore.

The predicted lowering of hydraulic head will be presented to each landowner.
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4.3.Groundwater Dependent Ecosystems

Henty Brook is located approximately 3 km from the Project and is not expected to be
influenced by mining activities as drawdown in the vicinity of the Brook is predicted to be
negligible (PB, 2007). Groundwater modelling predicts the piezometric head to be lowered
by up to 0.8 m in the vicinity of the conservation category wetland located approximately 150
m to the east of the mine pit and up to 0.4 m in the vicinity of the resource enhancement
wetland located approximately 600 m to the northwest of the mine pit. Groundwater
drawdown greater than 0.2 m below the conservation category and resource enhancement
category wetlands is predicted to last for less than 8 months.

Due to this predicted drawdown in the vicinity of the conservation category and resource
enhancement category wetlands, further study was conducted on these locations as part of
the GDE assessment (SWC 2007). No impact on either wetland or any associated
vegetation is likely to occur as a result of the project.

5. OPERATING RULES

The following are included in the operating rules for the Burekup Mine:

e Based on the maximum predicted inflow rates for each month of dewatering,
abstraction over a calendar year is expected to be up to 1300 ML (annual volume
based on predicted minimum inflows is 600 ML; annual volume based on
predicted average inflow is approximately 900 ML).

e Monthly aggregate abstraction volumes area expected to range from 21 ML
(based on minimum inflow rates) to 56 ML (based on maximum inflow rates) (PB,
2007).

o Dewatering water will be preferentially used for process water supply and dust
suppression, vehicle washdown and rehabilitation work.

e Abstraction will take place all year.

e Water meters will be calibrated as per the manufacturer's specifications.

6. PERFORMANCE INDICATORS/CRITERIA

Table 1: Performance Indicators/Criteria

Indicator No. | Subject Indicator

1 Drainage Controls All water from disturbed areas is captured and directed to
the process water system

2 Water Release Excess water to be released from site through a licensed
discharge point within the site’s prescribed premises
licence limits

3 Water levels Change in water levels within predicted variation

4 Water abstraction Water abstraction within predicted volumes
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7. MANAGEMENT

7.1.Conservation and resource enhancement category wetlands

The conservation category wetland is located approximately 100 m from the pit void and
mining infrastructure. The resource enhancement category wetland is located over 500 m
from the pit void and over 200 m from any site disturbance (Figure 17).

7.2.Drainage Controls

Rainfall and runoff within the site will be collected in the process water system for use in
processing and dust suppression,

7.3.Water Discharge Control

At times when there is excess water to site requirements (eg construction, peak groundwater
inflows and peak water flows during winter), water release will be required at a discharge
point licensed by the Department of Environment and Conservation (DEC), with monitoring in
place to ensure that the water released meets licence requirements. It is proposed to
release water into the Dowdells Line Road drain, adjacent to the concentrator location.
Water will be pumped to a sump adjacent to the drain, prior to release. This drain is well
maintained and shown in Figure 18 and Figure 19.

Water discharge from site will be conducted in accordance with the site’s prescribed
premises licence. Compliance will be reported in the Annual Environmental Report.

7.4.Contaminant Control

Development of the Burekup project will involve the construction of a number of facilities that
have the potential for hydrocarbon contamination. All hydrocarbons wili be contained and
managed to prevent contamination to the environment. Refuelling facilities will comprise of
self-bunded tanks on imperviously lined pads reporting to an oil/water separator. Treated
water from this system and runoff from the contractor area will report to the process water
system. The existing environmental incident reporting system will be utilised to report and
manage any spillage of hydrocarbons.

7.5. Dewatering Abstraction and Acid Sulphate Soils Management

A superficial groundwater abstraction licence will be applied for under the RIWI Act. Water
removed from the mine blocks is expected to be used for processing and dust suppression
with @ minor amount infiltrating back into the aquifer through deposition of sand tailings into
the mine void. Modelling conducted by PB (2007) anticipates 1,600 ML of dewatering to be
required over the life of the project. The groundwater licence application will need to cover
this volume.

In areas where PASS occurs close to the pit floor, the mining method will be modified to
allow management of water levels to maintain reducing conditions, whilst maintaining safe
working conditions.
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‘ Figure 18: Dowdells Line Road drain from approximate discharge point, looking south

Kol - * L g a
J 2 e T 5 el K i
Figure 19: Dowdells Line Road drain from approximate discharge point, looking north

Version E 30



ILUKA Resources Limited
Water Management Plan & Operating Strategy
Burekup Mineral Sands Project

7.6.Landowner Bores

It is expected that dewatering activities will have a minor (<0.5 m) to negligible impact on
bores of surrounding landowners. The worst case drawdown was 1.3 m for a bore 450 m
southeast of the mining blocks. In the event a landowner notes a change in the capability of
their bore to deliver water which is believed to be a consequence of lluka’s operations, a
review of data from the nearest lluka monitoring bores will be conducted. If the review
indicates landowner bores have been impacted by lluka’s mining activities, make up water
supplies will be provided.

8. MONITORING

lluka's planned monitoring programme is outlined in Table 2. This programme will be
reviewed and updated as required.

There are currently 16 piezometers (5 pairs of deep/shallow and 6 shallow) installed at
Burekup monitoring the superficial and Leederville aquifers. Two additional monitoring
piezometers will be installed to the south of the site to monitor hydraulic head in the vicinity of
neighbouring bores, as recommended by PB 2007).

The current piezometers were installed to characterise the hydrogeology of the site and
provide information for groundwater modelling. Of these piezometers, BU003, BU004D,
BU004M, BUO11D and BUO11M are located within the disturbance area. Whilst every effort
will be made to retain these piezometers, several may be required to be removed and will
subsequently be removed from the monitoring programme.

Due to the nature of the site, some piezometers are unable or unsafe to be accessed in wet
conditions. When ground conditions preclude access, these piezometers will not be
monitored.

Locations of groundwater monitoring bores are shown on Figure 4. Surface water monitoring
sites are shown on Figure 6. The process water dam and water discharge point are shown
on Figure 20.

Water samples will be collected in accordance with AS5667.1:1998 and submitted to a NATA
accredited laboratory for analysis, in accordance with “Standard Methods for Examination of
Water and Wastewater-APHA-AWWA-WEF”.

The results of monitoring will be reviewed on the receipt of results and any anomalous
results scrutinised and resampled if necessary. The full suite of data collected will be
reviewed as part of annual reporting.

8.1.Duration of monitoring

The monitoring program described in Table 2 will continue until overburden backfill is
complete. After that time, the monitoring programme outlined in Table 3 will be implemented.
This programme will operate for one year, at which time it will be reviewed and the need for
continued monitoring assessed.

Table 2: Mining Monitoring Programme

Monitoring site Frequency Analyte Trigger
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Monitoring site Frequency Analyte Trigger

Superficial and Leederville Monthly SWL {m AHD)

piezometers: Quarterly Field pH > 1 unit less than
BUOO1, BUQOZ, BUOG3, previocus 12 months
BUOO4D, BUOO4M, BUOCSD .

' ! ! Field EC +{- 20 % from
BUOOSM, BUBOGD, BUOCEM baseline in bore
BUOQ7D, BUOOTM CES04 Changeto<4
BL00B, BUO0S, BUO1O, Annually NO3; Ca; Na; K; Alkalinity: Al
BUO11D, BUO1TIM Cr: Cu; Fe; Mn; Mg; Ni; Zn;

Cd; Se; As; Pb, Hg
Regional piezometers: Quarterly SWL (m AHD)
(to be installed) Annuaily Field pH
Field EC
Cl304
NO3; Ca; Na; K; Alkalinity; Al;
Cr; Cu; Fe; Mn; Mg; Ni; Zn;
Cd; Se; As,; Pb; Hg
Burekup Process Water Dam | Weekly Volurme of water extracted
{inlet from mine dewatering) from the pit (kL)
Process Water Dam Weekly Field pH > 1 unit less than
previous 4 weeks
Field EC (uScm™) 1250
Quarterly Aluminium (mgL™} > 2.5 mg/l.
Manganese (mgL™) >1.9 mg/L
Iron (mgl™) > 0.2 mg/l.
Total Acidity (mgL™) > 30 my/l
Total Petroleum Any detected
Hydrocarbons (mgL™) > 60 mg/L.
Total Suspended Sclids
(mgL™)
Annually Arsenic (mgL™) Check for increase
Calcium (mgL™) from previous
) . sample
Cadmium {mgL™)
Chromium {mgL™)
Copper (mglL.™)
Lead (mgl.™
Mercury {mglL™)
Nickel {mgl.™)
Zinc {mglL.™)
Dewatering sumps, decant | Weekly Field pH > 1 unit less than
water previous 4 weeks
Field EC (uScm™) 1250
Water Discharge Point Continucus Volume (m?)
Every Week pH 6.5/8.0
(when flowing) | gjectrical Conductivity (uScm™ | 1250
Version E 32




ILUKA Resources Limited

Water Management Plan & Operating Strategy

Burekup Mineral Sands Project

Monitoring site Frequency Analyte Trigger
")
Total Suspended Solids 80
(mgl.™)
Every Month Iron (mglL™) 0.3
(when flowing) | pManganese (mgL™) 1.9
Chloride : Sulphate Change to < 4
Upstream Surface Water | Every Mon;h pH 6.5/8.0
sites: (when flowing) | gjectrical Conductivity (uSem™ | 1250
BUS3, BUS4, BUSS, b
Total Suspended Solids 80
{mgL™)
[ron {mgl.™) 0.3
Manganese (mgL™) ) '9
Chloride : Sulphate C‘h nge to <4
ange
Downstream Surface Water pH 6.5/8.0
sites: Electrical Conductivity (uScm | 1250
BUSSE, downstream of B
discharge point Total Suspended Solids 80
(mglL™)
iron {(mglL™) 0.3
Manganese (mgl.*) ) '9

Chloride : Sulphate

Changeto<4

Table 3: Rehabilitation Monitoring Programme

Monitoring site Freguency Analysis

Superficial and Monthly SWL (m AHD}

Leederville plezometers | onn ajly pH, EC, NO3; Ca; Na; K; Alkalinity; Al; Cr; Cu;
Fe; Mn; Mg; Ni; Zn, Cd; Se; As; Pb; Hg

Regional piezometers Quarterly SWIL. (m AHD)
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9. CONTINGENCY PLANS

Where an issue is identified, contingency plans will be put in place to address the concern.
These contingency situations are described in Table 4.

Table 4: Contingencies for Unplanned Events
Trigger Contingency action
Hydrocarbon spills e Clean up using spill kits

Water quality in raw water dam not suitable for | ¢ \Water treated and/or

discharge e Water is stored on site until quality is

satisfactory.

Breach of water containment facilities or other | Initial response
release causing discharge of water to the | . pionitor discharge quality

environment
Follow-up
e Conduct investigation to determine the
impact, and devise appropriate remediation
strategy
Landowner concern regarding impaired ability to | « Review the groundwater drawdown in the
extract water from a bore or well. affected area and any other relevant
information to determine if lluka has caused
the decline in bore productivity
e Devise appropriate response following
outcome of the drawdown review
Mining disturbance of PASS e Backfill in area to be a priority

10. WATER USE EFFICIENCY

Annually it is estimated 200 ML of excess water may be discharged off site. This discharge
is anticipated due to the large variation in volumes of pit dewater predicted over the course of
the mine. There will be times when there is a water deficit and times when there is a surplus.
As much water as possible will be held on site within the process water system, in order to
both minimise the volume of water required to be discharged, and minimise the volume of
water required to be drawn from the production bore.

The recycling and management mechanisms in place within mineral processing facilities
further reduce the requirement for drawing from the production bore. Processing is
anticipated to require a total of 13,000 ML water. However, approximately 85% of the total
site water requirement is expected to be sourced from recycled water sources including
water decanted from clay and sand tails.

Some of the practices which lluka has in place at this site to increase water use efficiency
are:
¢ use dewatered water in preference to the Harvey Water Irrigation System;

o daily monitoring of dewatering pumps and pipeline; control of slimes dam return
water and optimisation of water return on site included in outstations operator's
role;

o water balance completed at site commencement (Appendix 3);

Version E 35




ILUKA Resources Limited
Water Management Plan & Operating Strategy
Burekup Mineral Sands Project

e water balance completed at start of summer to identify losses and minimise
consumption of water from external sources; and

¢ review of water balance as part of change management strategies.

11. ADMINISTRATIVE REQUIREMENTS AND REPORTING

11.1. Contact person

The Burekup Project Manager is responsible for the implementation of this plan until such
time as the site becomes operational. He/she can be contacted via the following details:

Project Manager, Burekup Mineral Sands Project
lluka Resources Limited

GPO Box U1988

Perth WA 6845

(08) 9360 4700

i g Annual monitoring review

This version of the Operating Strategy will be current upon approval by DoW. It will form part
of the conditions of the licence to dewater once issued.

An annual aquifer monitoring review is to be submitted to the DoW before 31 March of each
year, summarising changes in operations, particulars and interpretation of the previous
year's monitoring data to enable a regional assessment of the impacts of abstraction within
the framework of groundwater management areas, sub-areas and groundwater flow
systems. The reporting period (water year) is proposed to be between 1* January and 31%
December.

The assessment should comment on the effects of abstraction on the local and regional
resources of the superficial formations and other groundwater users. The assessments shall
also investigate drawdown within the Leederville Formation which underlies the superficial
formations. The assessment must include:

e Local monitoring records from piezometers;
e Observed local and regional drawdown impacts;
¢ Evaluation of effective aquifer parameters based on observed drawdowns;

¢ Relevant data on other licensed users of the superficial formation groundwater
resource;

o Review of local and regional performance of the aquifer, including areas
downstream of the project area;

e Comparisons between observed and predicted abstraction volumes and
drawdown;

¢ Long-term predictions of local and regional drawdown impacts on other users and
the flow system;

e A review of this plan; and
e Any breaches of GWL conditions;
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The assessment shall be prepared in accordance with DoW publication Guidelines for
Hydrogeology Reports and Statewide Policy No. 10, Use of Operating Strategies, in the
Water Licensing FProcess, May 2004.

11.3. AER

Environmental compliance reports will be submitted to the DEC annually, as an appendix to
the Annual Environment Report (AER). The compliance report will be based around the
items in the key management actions table and will provide evidence of compliance with the
management plan, in the form of relevant monitoring data and other management records.

11.4. Incremental reporting

Should a breach of this plan be identified, the DoW and/or DEC will be notified as required.
12. REVIEW AND REVISE

This plan will be reviewed to assess its suitability, adequacy and effectiveness in meeting the
set objectives annually or more frequently as deemed necessary by lluka. Where necessary,
the plan will be revised and revisions will be submitted to the DoW.

13. KEY MANAGEMENT ACTIONS TABLE

Tabhle 5: Key Management Actions

Key Management Actions

Evidence of demonstration

Water from disturbance areas directed to
process water system

Drainage system in place

Hydrocarbons contained and managed to
prevent contamination

Appropriate bunding installed

Excess water released from the nominated
discharge site

Water quantity monitoring

Surface water monitoring conducted

Monitoring data

Environmental incidents reported

incident reports

Pit dewatering water to be used in preference
over other sources

Records of water use and discharge

Data reviewed if landowner concern raised

Record of review

After 6 months of operation the groundwater
model is to be verified

Records of model verification

Superficial and Leedervile  aguifer

piezometers to be monitored regularly

Monitoring data

Abstraction volumes, operating hours and
cumulative abstraction from in-pit sumps to
be monitored

Monitoring data

14. SUMMARY OF LICENSEE’S COMMITMENTS

In conducting its dewatering activities, the licensee makes the following commitments:
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Dewatering will be conducted by means of sump pumps, directing watering into
the process water dam or other holding dams

Dewatering will be conducted up to 1,300 ML per annum.

Excess water that cannot be contained on site will be released from a location
licensed by the DEC

Pit water abstraction will be used preferentially for processing water supply and
other site functions such as dust suppression

The monitoring program identified in section 8 will be implemented

An annual monitoring review will be reported to the DoW before 31 March of each
year for the reporting period 1 January to 31 December.

15. REFERENCES

ANZECC/ARMCANZ (2000) Australian and New Zealand Guidelines for Fresh and Marine
Water Quality.

Parsons Brinckerhoff (2007) Burekup Deposit: Modelling of Groundwater Level Impacts.
Report to lluka Resources Ltd.

Soil Water Consultants (2007) Groundwater Dependent Ecosystem Assessment for the
Proposed Burekup Minesite. Report prepared for lluka Resources Limited.

Wetland Research and Management (2006) Burekup Project Baseline Aquatic Biology and
Water Quality Study. Report prepared for lluka Resources Limited.

16. DOCUMENT CONTROL

Revision | Reviews/Changes Create Date

A First Draft 10 October 2007

B PMc Revision 26 October 2007

C SJ Review 6 November 2007
D Internal Review 14 November 2007
E Comments incorporated 21 November 2007
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Appendix 1:  Groundwater levels, pH and EC Graphs and Data to September 2007
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Groundwater Elevation of Leederville Aquifer Piezometers at Burekup
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ILUKA Resources Limited
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Burekup Mineral Sands Project

Date |Site Aquifer |Temp| pH EC Depth to Water | Groundwater Elevation
oC uS/cm m mAHD
14-Jun-06 |BUOO1 | Superficial 5.60 19.49
30-Aug-06 |BU001 | Superficial| 19.2 | 5.16 | 10460 5.16 19.93
28-Sep-06 |BU001 | Superficial| 17.2 | 4.81 | 14580 4.69 20.40
23-0ct-06 |BU001 | Superficial| 17.1 | 4.78 | 13750 4.76 20.33
30-Nov-06 |BU001 | Superficial| 17.3 | 4.49 | 13960 5.14 19.95
17-Dec-06 |BU001 | Superficial| 18.2 | 4.86 | 13360 5.23 19.86
25-Jan-07 |BU001 | Superficial| 18.2 | 4.68 | 14250 5.52 19.57
23-Feb-07 |BU001 |[Superficial| 17.9 [ 4.89 | 13650 5.41 19.68
21-Mar-07 [BUOO1 | Superficial| 18.1 | 4.65 | 13460 5.88 19.21
23-Apr-07 |BU001 |Superficial| 19.3 | 4.88 | 13269 5.96 19.13
18-May-07|BU001 | Superficial| 18.9 | 4.65 | 14600 6.15 18.94
17-Jun-07 [BUOO1 |Superficial| 19.3 | 4.86 | 12630 6.27 18.82
25-Jul-07 [BUOO1 |Superficial| 19.1 | 4.96 | 13990 5.92 19.17
30-Aug-07 [BUOO1 [ Superficial| 18.1 | 4.80 | 12530 5.54 19.55
26-Sep-07 [BUOO1 | Superficial| 18.7 | 4.56 | 13730 4.34 20.75
14-Jun-06 |BU002 | Superficial 1.45 26.46
30-Aug-06 |BU002 | Superficial| 20.2 | 5.70 | 1036 0.67 27.24
28-Sep-06 |BU002 |Superficial| 17.8 | 5.34 | 1289 0.57 27.34
23-0ct-06 |BU002 | Superficial| 17.9 | 5.31 | 1083 0.68 27.23
30-Nov-06 |BU002 | Superficial| 17.9 | 5.01 | 1232 0.91 27.00
17-Dec-06 |BU002 | Superficial| 19.7 | 5.43 | 1276 0.97 26.94
25-Jan-07 [BU002 | Superficial| 19.1 | 5.17 | 1259 1.28 26.63
23-Feb-07 |BU002 |Superficial| 18.3 | 5.40 | 1172 1.48 26.43
21-Mar-07 |BU002 | Superficial| 19.1 | 5.16 | 1183 1.54 26.37
23-Apr-07 |BU002 | Superficial| 21.5| 5.44 | 1164 1.56 26.35
18-May-07 [BU002 | Superficial| 20.4 | 5.72 | 1229 1.47 26.44
17-Jun-07 |[BU002 [Superficial| 20.2 | 5.35 | 1110 1.36 26.55
25-Jul-07 |BUO02 | Superficial| 20.4 | 5.40 | 1230 0.76 27.15
30-Aug-07 |BU002 | Superficial| 20.3 | 5.40 | 1181 0.41 27.50
26-Sep-07 [BU002 | Superficial| 18.0 | 5.22 | 1185 0.29 27.62
14-Jun-06 |BUO03 | Superficial 2.98 26.77
29-Aug-06 [BUOO3 | Superficial| 18.6 | 5.51 | 1533 0.91 28.84
28-Sep-06 |[BU003 [Superficial| 15.6 | 5.14 | 2158 1.29 28.46
23-0ct-06 [BUOO3 | Superficial| 16.0 | 5.14 | 1956 1.59 28.16
30-Nov-06 |BU003 | Superficial| 16.5 | 4.86 | 2138 1.99 27.76
17-Dec-06 |BU003 | Superficial| 18.2 | 5.23 | 2023 2.18 27.57
25-Jan-07 |[BUOO3 |Superficial| 17.5 | 4.91 | 1848 2.98 26.77
23-Feb-07 |BU003 | Superficial| 16.5 | 5.22 | 2044 3.37 26.38
21-Mar-07 [BUOO3 | Superficial| 18.6 | 4.69 | 1775 3.34 26.41
23-Apr-07 |BU0O3 | Superficial| 19.7 | 5.17 | 1696 3.18 26.57
18-May-07 [BUOO3 | Superficial| 18.7 | 5.13 | 1658 2.92 26.83
17-Jun-07 |BU003 | Superficial| 18.0 | 4.80 | 1585 2.38 27.37
25-Jul-07 |BU003 | Superficial| 15.6 | 4.87 | 1591 0.93 28.82
30-Aug-07 |BUOO3 |Superficial| 15.4 | 5.01 | 1469 0.61 29.14
26-Sep-07 [BU003 |[Superficial| 16.4 | 4.83 | 1643 0.54 29.21
Version E 42




ILUKA Resources Limited
Water Management Plan & Operating Strategy
Burekup Mineral Sands Project

Date |[Site Aquifer |Temp| pH EC Depth to Water | Groundwater Elevation

oC uS/cm m mAHD
14-Jun-06 [BU004D | Leederville 2.12 20.38
29-Aug-06 [BU004D | Leederville| 20.6 | 6.18 | 1595 1.10 21.40
28-Sep-06 |BU004D |Leederville] 17.5 | 5.80 | 1951 1.09 21.41
23-Oct-06 [BUOO4D |Leederville] 18.0 [ 5.76 | 1691 1.27 21.23
30-Nov-06 [BU0O4D |Leederville] 18.2 | 5.61 | 1858 1.59 20.91
17-Dec-06 |BU004D | Leederville| 19.5 | 5.97 | 1962 1.74 20.76
25-Jan-07 [BUO04D |Leederville] 18.9 | 5.69 | 1922 2.19 20.31
23-Feb-07 |BU004D |Leederville| 19.4 | 6.11 | 1790 2.26 20.24
21-Mar-07 |BU004D | Leederville| 18.7 | 5.62 | 1795 2.38 20.12
23-Apr-07 |BU004D |Leederville]| 21.2 | 5.71 | 1775 2.42 20.08
18-May-07 [BU0O4D |Leederville| 20.4 | 5.96 | 1857 2.33 20.17
17-Jun-07 |BU004D | Leederville]| 19.6 | 5.81 | 1772 2.25 20.25
25-Jul-07 |BUQ04D |Leederville| 19.8 | 5.81 | 1855 1.36 21.14
30-Aug-07 [BUQ04D |Leederville| 17.5 | 6.31 | 1792 0.93 21.57
26-Sep-07 |BU004D |Leederville] 18.2 | 6.29 | 1617 0.70 21.80
14-Jun-06 |BU004M | Superficial 2.10 20.37
29-Aug-06 |BU004M | Superficial| 20.5 | 5.85 | 1565 1.05 21.42
28-Sep-06 |BU004M | Superficial| 17.9 | 5.57 | 1997 1.08 21.39
23-0ct-06 |BU004M | Superficial| 18.0 | 5.61 | 1666 1.27 21.20
30-Nov-06 |BUQ04M | Superficial| 18.3 | 5.47 | 1818 1.79 20.68
17-Dec-06 |BU004M | Superficial| 19.9 | 5.86 | 1873 1.93 20.54
25-Jan-07 |BU004M | Superficial| 19.3 | 5.42 | 1884 2.08 20.39
23-Feb-07 [BU004M | Superficial| 19.2 | 5.79 | 1775 2.25 20.22
21-Mar-07 |BU004M | Superficial| 18.5| 5.55 | 1775 2.52 19.95
23-Apr-07 |BU004M | Superficial| 21.0 | 5.74 | 1745 2.50 19.97
18-May-07|BU004M | Superficial| 20.3 | 5.91 | 1827 2.45 20.02
17-Jun-07 [BUOO4M | Superficial{ 20.1 [ 5.65 | 1746 2.36 20.11
25-Jul-07 |BU004M | Superficial| 19.7 | 5.58 | 1808 1.26 21.21
30-Aug-07 |BU004M | Superficial| 16.9 | 5.93 | 1761 0.86 21.61
26-Sep-07 |BUO04M | Superficial| 17.7 | 5.95 | 1784 0.70 21.77
14-Jun-06 [BUOOSD |Leederville 4,54 21.70
29-Aug-06 |BUOOSD | Leederville] 20.2 | 5.40 | 2490 3.74 22.50
28-Sep-06 |BUOOSD |Leederville| 16.1 | 4.74 | 3180 3.51 22.73
23-0Oct-06 |BUOOSD |Leederville] 17.0 [ 4.73 | 2810 3.76 22.48
30-Nov-06 [BUOOSD |Leederville| 17.9 | 4.40 | 2959 4.02 22.22
17-Dec-06 |BUQQOSD | Leederville] 18.2 | 4.71 | 3290 4.19 22.05
25-Jan-07 |BUOOSD | Leederville] 17.5 | 4.58 | 3100 4.54 21.70
23-Feb-07 |BUOOSD [Leederville| 17.4 | 4.75 | 2923 4,75 21.49
21-Mar-07 |BUOOSD | Leederville| 17.4 | 4.55 | 2960 4.87 21.37
23-Apr-07 |BUOOSD |Leederville| 19.9 | 4.92 | 2910 4,91 21.33
18-May-07 |BUOOSD |Leederville| 19.0 | 4.97 | 3030 4.83 21.41
17-Jun-07 |BUOOSD |Leederville| 19.2 | 4.81 | 2930 4.78 21.46
25-Jul-07 |BUOOSD |Leederville| 19.1 | 4.82 | 3000 4,05 22.19
30-Aug-07 |BUOOSD | Leederville| 17.8 | 5.32 | 2980 3.45 22.79
26-Sep-07 |BUOOSD |Leederville| 18.6 | 5.33 | 2939 3.33 22.91
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Date  [Site Aquifer |Temp| pH EC Depth to Water | Groundwater Elevation
oC uS/cm m mAHD
14-Jun-06 |BUOGSM | Superficial 3.70 22,56
29-Aug-06 |BUQOSM | Superficial{ 20.0 | 5.87 | 4360 3.08 23.18
28-5ep-06 [BUOOSM | Superficial] 16.3 | 5.49 | 5480 2.78 23.48
23-0ct-06 |BUODSM | Superficiall 16.8 | 5.42 | 4970 2.88 23.38
30-Nov-06 |BUDOSM | Superficialt 17,3 | 5,18 | 5320 3.07 23.19
17-Dec-06 |BUGOSM | Superficial} 17.8 | 5.52 | 5530 3.21 23.05
25-Jan-07 |BUOOSM | Superficial| 7.2 1 5.37 | 5400 3.51 22.75
23-Feb-07 |BUDOSM | Superficial| 17.5 | 5.54 | 5240 3.77 22.49
21-Mar-07 |BUODSM | Superficial| 17.4 | 5.36 | 5200 3.83 22.43
23-Apr-07 {BUOOSM | Superficial| 20.2 | 5.60 | 5370 3.96 22.30
18-May-07 1BU0OSM | Superficial| 19.7 | 5.76 | 5500 3.99 22.27
17-Jun-07 {BUOOSM | Superficial| 19.4 | 5.59 | 5210 4.03 22.23
25-Jul-07 {BUQQSM | Superficial| 19.0 | 5.63 | 5380 3.64 22.62
30-Aug-07 |BUDOSM | Superficial| 17.4 | 5.69 | 5360 2.57 23.69
26-Sep-07 |BUOOSM | Superficial| 17.7 | 5.84 | 5320 1.99 24.27
14-Jun-06 |BUOO6E | Leederville 4.86 27.76
30-Aug-06 |BUQO6D |Leedervile| 19.4 1 5.17 | 1105 3.91 28.71
28-Sep-06 IBUCOGD {Leederville] 17.0 | 4.83 | 1109 4.01 28.61
23-Qct-06 IBUOD6D |Leederville] 16.8 1 4.82 | 962 4,18 28.44
30-Nov-06 {BUGO6D | Leederville] 17.4 | 4.51 | 1074 4.52 28.10
17-Dec-06 |BUQOGD |Leedervillel 18.3 | 4.91 | 1204 4.66 27.96
25-Jan-07 iBUOOGD |Leedervillel 17,7 | 463 | 1185 4,83 27.79
23-Feb-07 |BUOQED | Leederville} 17.5 | 4.86 | 1080 5.03 27.59
21-Mar-07 |BUDO6ED |Leederville| 17.1 | 4.56 | 1109 5.06 27.56
23-Apr-07 |BU0DO6D |Leederville| 20.1 | 5.03 | 1026 5.16 27.46
18-May-07 |BUOOED |Leederville] 19.3 | 4.97 | 1065 5.14 27.48
17-Jun-07 |BUOOED |Leederville] 18.6 | 4.79 | 1053 5.11 27.51
25-Jul-07 |BUO0ED |Leederville! 19.1 | 4.72 | 1019 4.17 28.45
30-Aug-07 [BUQOGD |Leederville] 18.81 474 | 938 3.72 28.90
26-Sep-07 |BUQD6D {Leederville] 18.3 | 4.89 | 886 3.50 29.12
14-Jun-06 |BUQO6M | Superficial 4.86 27.77
30-Aug-06 {BUOO6M | Superficial | 19.2 | 5.76 | 3130 3.88 28.75
28-5ep-06 [BUOOG6M | Superficial| 16.8 | 5.41 | 3160 3.95 28.68
23-0ct-06 {BUOO6M | Superficial] 16.6 | 5.33 | 2960 4,18 28.45
30-Nov-06 |BUQDEM | Superficial] 17.3 | 5.06 | 3230 4.44 28,19
17-Dec-06 |BUOD6M | Superficiall 17.9 | 5.43 | 3400 4,55 28.08
25-Jan-07 |BUO06M | Superficial] 17.5 | 5.20 | 3180 4,79 27.84
23-Feb-07 |BUOO6M | Superficial| 17.6 | 5.50 | 2520 4.96 27.67
21-Mar-07 |BUOO6M | Superficial| 174 | 5.23 | 2797 5.10 27.53
23-Apr-07 [BUDOSM | Superficial| 20.4 { 5.53 | 2700 511 27.52
18-May-07 |BUOD6M | Superficial] 19.4 | 5.69 | 2900 5.10 27.53
17-Jun-07 {BUO06M | Superficial| 19.1 | 5.55 | 3130 5.08 27.55
25-Jul-07 |BUQ06M | Superficial] 19.1 | 5.44 | 2124 4.16 28.47
30-Aug-07 |BUDDGM | Superficial | 18.7 | 5.26 | 1715 3.72 28.91
26-Sep-07 |BUODGM | Superficial| 18.5 | 5.20 | 1767 3.51 29.12
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Date |Site Aquifer [Temp| pH EC Depth to Water | Groundwater Elevation
oC uS/cm m mAHD
14-Jun-06 [BUQO7D | Leederville 0.28 23.99
30-Aug-06 |BUOOYD |Leederville] 19.7 | 5.31 | 760 0.00 24.27
28-Sep-06 |BUOO7D |Leederville] 20.6 | 5.51 | 728 0.00 24.27
23-0ct-06 |BUOD7D [Leederville] 18.0 | 5.09 | 787 0.00 24.27
30-Nov-06 |BUO07D |Leederville] 18.4 | 4.78 | 962 0.15 24.12
17-Dec-06 |BUOO7D |Leederville] 19.4 | 5.17 | 1068 0.28 23.99
25-Jan-07 [BUQO7D |Leederville] 18.2 | 4.86 | 1029 0.45 23.82
23-Feb-07 [BUQO7D [Leederville] 18.2 | 5.11 1 947 0.49 23.78
21-Mar-07 [BUDO7D |Leederville] 18.2 | 4.76 1 967 0.58 23.69
23-Apr-07 |BUOO7D [Leederville] 20.7 [ 5.19 1 935 0.58 23.69
18-May-07 {BUQO7D | Leederville] 20,2 | 523 | 976 0.45 23.82
17-Jun-07 [BUOO7D [Leederville] 19.6 | 503 | 975 0.31 23.96
25-1ui-07 BUQO7D |Leederville] 19.2 | 512 | 954 0.00 24.27
30-Aug-07 |BUDO7D | Leederville] 19.0 | 5.16 | 836 0.00 24.27
26-5ep-07 |BUODYD [Leederville] 19.3 | 5.17 | 855 0.00 24.27
14-Jun-06 :BUOO7M | Superficial 0.16 24.15
30-Aug-06 |BUOO7M | Superficial] 19.7 | 5.33 | 884 0.00 24.31
28-5ep-06 iBUOO7M [ Superficial] 20.5 1 542 | 860 0.00 24.31
23-0ct-06 iBUOO7M | Superficial] 17.6 | 4.97 | 920 0.00 24.31
30-Nov-06 iBUQDB7M | Superficial] 18.2 1 4.69 | 1058 0.00 24.31
17-Dec-06 1BUOO7M | Superficial{ 19.6 1 5.14 [ 1113 0.05 24.26
25-Jan-07 1BUO0ZM | Superficial] 18.1 | 4.87 | 1093 0.36 23.95
23-Feb-07 |BUQO7M [ Superficial| 18.2 { 5.04 | 1022 0.37 23.94
21-Mar-07 [BUOO7M | Superficial| 18.2 1 4.81 | 1039 0.49 23.82
23-Apr-07 |BUOOZM | Superficial] 20.8 1 5.16 | 1017 0.43 23.88
18-May-07 |BLUOO7M [ Superficial] 20.3 ¢ 5.19 | 1041 0.30 24.01
17-Jun-07 |BUOO7M | Superficiat| 20.1 | 5.03 | 1012 0.22 24.09
25-Jul-07 [BUOOZM | Superficial| 18.5 | 5.08 | 1059 0.00 24.31
30-Aug-07 |BUQO7M | Superficial] 19.9 | 5.07 | 996 0.00 24.31
26-5ep-~07 |BUOOYM | Superficial} 19.3 [ 5.09 | 1029 0.00 24.31
14-Jun-06 |BUO0S [ Superficial 3.75 29.83
29-Aug-06 |BU0D8 | Superficial] 19.1 | 447 | 1089 3.31 30.27
28-Sep-06 IBU00B | Superficial} 16.4 | 4.08 | 1384 3.61 29.97
23-0ct-06 1BUOO8 | Superficial| 16.7 | 4.14 | 1133 3.0 29.68
30-Nov-06 1BUOO8 | Superficial| 16.8 | 3.94 | 1297 4.11 29.47
17-Dec-06 1BUOOS | Superficial| 17.9 | 4.34 | 1368 4.41 29.17
25-Jan-07 |BUOO8 | Superficial| 17.5] 3.97 | 1315 4.49 25.09
23-Feb-07 1BUO0S | Superficial| 17.4 | 425 | 1446 4.62 28.96
21-Mar-07 IBUQO8B | Superficial| 17.4 | 3.92 | 1218 4.41 29.17
23-Apr-07 1BU008 | Superficial] 19.4 | 4.25 | 1197 4.55 29.03
18-May-07 |BUD08 [ Superficiali 4.3 | 4.29 | 1229 4.60 28.98
17-Jun-07 |BUQOB | Superficial] 19.0 | 412 | 1174 4.46 29.12
25-Jul-07 |BUOOS |Superficial] 18.6 | 4.15 | 1243 3.44 30.14
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Date [Site Aquifer [Temp| pH EC Depth to Water | Groundwater Elevation
oC uS/cm m mAHD
14-3un-06 [BUOD9 | Superficial 3.35 30.47
30-Aug-06 {BUOGY | Superficial] 19.6 | 523 | 686 2.53 31.29
28-Sep-06 |BU00S | Superficial| 17.1 | 488 | 892 2.43 31.39
23-Oct-06 |BUOD9 |Superficial] 17.41 4.92 | 687 2.64 31.18
30-Nov-06 |BUD09 | Superficial] 17,91 445 | 819 2.71 31.11
17-Dec-06 |BUO0S | Superficial| 19.0 | 5.11 | 849 2,89 30.93
25-Jan-07 |BUBOS | Superficiall 18.5 | 4.70 | 811 2.91 30.91
23-Feb-07 {BU009 |Superficial] 18.1 | 4.97 | 737 2.96 30.85
21-Mar-07 |BUOG9 | Superficial] 18.6 | 4.66 | 769 3.03 30.79
23-Apr-07 |BUQOS | Superficial} 20.8 | 5.03 | 743 3.08 30.74
18-May-07 |BUQOS | Superficial} 20.0 | 4.68 | 825 3.06 30.76
17-Jun-07 {BUOQOS i Superficial] 20.0 | 493 | 754 2.99 30.83
25-Jul-Q7 |BU009 iSuperficial| 1951 4.96 | 914 2.45 31.37
30-Aug-07 |BUOD9 Superficial] 20.3 | 5.03 | 945 2.16 31.66
26-Sep-07 |BUOQ9 | Superficial| 18.2 | 4.90 i 1154 1.94 31.88
14-Jun-06 |BUOLQ | Superficial 3.38 15.66
29-Aug-06 |[BUD10 | Superficiall 21,4 | 5.97 | 3630 2,55 16.49
28-Sep-06 |BU0L0 | Superficial| 21.0 | 5.93 | 3610 2,22 16.82
23-Oct-06 |BUOLD | Superficiat] 17.1 ] 5.43 | 4020 2.32 16,72
30-Nov-06 |[BUOLO | Superfidal| 17.7 1 4.98 | 4250 2.66 16,38
17-Dec-06 [BUQ10 | Superficial| 20.0 | 5.64 | 4390 2.83 16.21
25-Jan-07 1BUO10 | Superficial] 19.8 | 5.42 | 4500 3.32 15.72
23-Feb-07 iBUOLO |[Superficial] 18.9 | 560 | 4220 3.56 15.48
21-Mar-07 |BU010 | Superficial{ 18.7 | 5.47 | 4350 3.70 15.34
23-Apr-07 |BUQL0 | Superficial] 22.0 [ 5.54 | 4300 3.79 15.25
18-May-07{BUG10 | Superficial] 21,3 | 5.81 | 3960 3.69 15.35
17-Jun-07 [BUG10 | Superficial} 20.5 | 5.65 | 4260 3.60 15.44
25-1ul-07 [BUQ10 |Superficial} 19.4 | 5.82 | 4130 2.92 16.12
30-Aug-07 |BUQ10 | Superficial| 18.1 | 5.84 | 4280 2.19 16.85
26-Sep-(7 |BUQ1O | Superficial] 19.1 [ 5.66 | 4380 1.88 17.16
14-Jun-06 [BUOL1D |Leederville 2.52 21.55
30-Aug-06|BUOLID |Leederville] 19.9 ] 5.17 | 717 1.45 22.62
28-5ep-06 {BUOL1D iLeederville} 20.1 1 535 | 703 1.45 22,62
23-0ct-06 {BUOLLID [leederville]| 178 496 | 734 1.87 22.20
30-Nov-06 |[BUOLLID |Leederville] 18.3 | 4.73 | 850 2.15 21.92
17-Dec-06 |BUOL1D [Leederville] 18,9 | 5,13 | 890 2.27 21.80
25-Jan-07 |BUO11D [Leederville] 184 | 4.82 | 867 2.50 21.57
23-Feb-07 [BUOL1D |Leederville] 18.0 | 5.03 | 756 2.67 21,40
21-Mar-07 |BUOL1D [Leedervillel 183 | 4.74 | 815 2.79 21.28
23-Apr-07 {BUO11D |Leedervillel 204 | 5.14 | 768 2.83 21.24
18-May-071BuU011D |Leederville} 20.0 [ 5.14 | 810 2.82 21.25
17-Jun-07 [BUO11D |Leederville] 19.9 | 503 | 777 2.79 21.28
25-Tul-07 1BUO11D [Leederville| 19.2 1 5.07 | 766 1.66 22.41
30-Aug-07 {BUD11D | Leederville] 17.7 | 5.94 | 801 1.28 22.79
26-5ep-07 |[BUQ11D |lLeederville] 17.3 | 577 | 801 1.15 22.92
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Date |Site Aguifer |Temp| pH EC Depth to Water | Groundwater Elevation
oC us/cm m mAHD
14-Jun-06 |BUG11M | Superficial 2.52 21.54
30-Aug-06 |BUCL1M | Superficial| 20.0 1 5.24 | 1594 1.49 22.57
28-Sep-06 |BUG11M | Superficial| 20.2 1 5.51 | 1166 1.71 22.35
23-0ct-06 |BUQ11M | Superficial] 17.7 | 4.99 | 905 1.92 22.14
30-Nov-06 |BUOL11M | Superficial| 18.0 1 4.73 942 2.22 21.84
17-Dec-06 |BUO11M | Superficial| 19.3 | 5.19 | 1059 234 21.72
25-]Jan-07 |BUO11M | Superficial| 18.4 | 4.86 [ 1002 2.55 21.51
23-Feb-07 {BUO11M [ Superficial] 18.0 | 5.08 | 930 2.72 21.34
21-Mar-07 |BU011M | Superficial] 18.8 | 4.65 1 1105 2.84 21.22
23-Apr-07 |BUO11M | Superficial{ 20.5 | 5.17 | 888 2.89 21.17
18-May-07 |BUO11M | Superficial] 19.8 | 5.22 | 914 2.87 21.19
17-Jun-07 |BUD11M [ Superficial|l 198 [ 5.05 | 882 2.86 21.20
25-Jul-07 {BUO11M | Superficial]l 19.0 | 5.07 | 1401 1.72 22.34
30-Aug-07 |BUO11M| Superficial] 17.9 ] 5.71 837 1.35 22.71
26-Sep-07 |BUD11M | Superficiall 17.7 | 5.62 897 1.22 22.84
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Appendix 2:  Groundwater Quality Analyses to September 2007
Date Monnoringj pH | EC | Cl | 504 |NO2-NINO3-N|PO4P|HCO3| CO3 | OH | Ca | Mg | Na | K | Fa | Mn | A
Location | pH [ uSfem | mg/t | mg/L | mg/L | mg/L | mg/l. | mgit. | mg/L | mg/L | mgil. | mg/l. | mg/L | mg/l. | mgit. | mgit. | mgil.
18/12/2006|BUGG1 4.0 | 13400 | 4850 | 617 | <0.2 | <02 | <0.7 | 8 <t | <i | 78 | 400 | 2400 | 67 | 3.4 | 058 | <1
21/03/2007[BUGOL 3,7 | 13500 | 4720 | 615 | <02 | <0.2 | <02 | 12 | <1 | <1 | 80 1 377 | 2460 | &2 | 3.2 | 0.54 | <1
18/06/2007|BUOOL 4.9 | 12600 | 4650 <02 | <02 | <02 | 14 | <1 | <i | 60 | 416 | 7240 | 6.3 | 3.8 ] 058 | 1
18/12/7006|BU0G2 53 [ 1780 | 300 | 246 | <02 | <02 | <02 | 37 | <t | <t | 1.3 1 20 | 168 | 3.7 | 7.9 1 004 ] <i
21/03/7007|BU002 52 | 1180 | 298 | 233 | <02 | <0.2 | <02 | 37 | <t | <1 | 12 | 20 | 172 | 35 | 7.9 | 004 | <i
18/06/2007|BUCGZ 5| 1110 | 296 | 265 | <0.7 | <03 | <02 1 35 | <t | <t |13 L 1o 176 33| 72 looa} 1
18/12/2006| 812003 5.7 | 2000 | 533 | 58} <0.2 | <02 | <0.2 | 12 ] <1 | <1 | 63 [ 34 | 377 | 2.9 | 18 | 0.04 [ <i
21/03/2007|BU0G3 47 | 1780 | 496 | 511 | <02 | <0.2 | <021 15 | <1 | <1 | &1 | 33 | 280 | 2.8 | 29 | 004 | <1
18/06/2007|BU0O3 5 | 1500 | 431 | 373 | <02 | <02 | <02 | 45 1 <1 | <1 | 36 | 26 | 150 | 2.8 § 0.05 | 0.02 | &
18/13/20C6|BUGO4D G | 1860 | 445 | 545 | <02 | <0.0 1 <02 | 107 F <1 | < | 14 | 35 | 236 | 10 | 19.0 | 0.23 | <i
21j03/7007[BU0O4D_ | 5.6 | 1800 | 436 | 525 | <02 | <02 ] <02 | 111 | <1 | <1 ] 15 | 36 | 246 | 6.7 | 160 | 0.2 | <1
18/06/2007|BUCG4D 6 | 1770 | 437 1 553 | <0.2 | <0.21 <0.2 | 112 § <1 | <1 | 13 | 33 | 246 | 96 | 20 | 0.23 ] ¢
18/12/2006|B\P004M | 50 | 1870 | 441 | 52 | <02 | <024 <02 | @2 | <1 | <1 | 03 | 37 | 738 | 9.2 | 13.0 | 021 | <1
21/03/2007/|BUD04M | S6 | 1780 | 445 | 51.8 | <0.2 | <0.2 } <0.2 | 8 | <i | <1 1 88 | 37 | 256 | 83 | 13.0 1 019 | <1
18/06/2007|BUCO4AM | 57 | 1750 | 449 | 557 | <02 | <02 | <02 | 81 | <1 | <1 | 7.8 | 34 | 249 1 &2 | 11 | G181 1
18/12/2006|BUOOSD | 4.7 | 3290 | 866 | 61,3 | <02 | <02 | <02 | 12 | <1 | <t | 12 | 67 | 403 | 49 | 18 | CO8 | <t
21/03/2007|BUOGSD | 46 | 2060 | 856 | 60.9 | <02 | <0.2 | <02 | 75 | <t | <i | 12 | 74 | 432 { 46 | 17 1 007 | <l
18/06/2007|BUODSD | 4.8 | 2930 | 862 | 667 | <02 | <02 | <0.2 | 85 | <t | <t | 10 | 70 | 400 f 44 | 2 1 008 | 1
18/06/2007|BUCOEM | 4.8 | 1050 | 275 | 767 | <02 | <021 <0.2 | 55 | =<1 | =<t | 22 | 18 1 137 | 23
28/00/ J006|BUODGD | 4.8 | 1110 | 258 | 27 | <0.2 | <0.2 | <0.2 | 6 | <i | <i | 2.6 | 19 ! 146 | 26 | 29 |<0.02] <1
18/12/7006|BUGO6D | 4.0 | 1200 | 280 | 246 | <0.2 | <0.2 | <02 | <1 | <1 | <t | 3.0 | 20 | 146 | 2.8 1 3.6 | 002 | <1
71/03/2607|BUCOGD_| 4.6 | 1110 | 273 | 257 | <02 | <0.2 | <G2 ) 7 | <i | <i [ 28 | 19 | 147 | 2.2 | 3.2 | 002 | <1
18/06/2007|BUGO6D | 5.6 | 3130 | 548 | 100 | <02 | <02 | <0.2 ] 49 | <1 | <l | 20 | 89 | 386 | 17 | 3.3 | 002 | 1
28/09/2006{BUGOGM | 54 | 3160 | 865 | 108 | <0.2 | <0.2 | <G.2] 48 | <i | <i | 24 | 101 | 3906 | 22 | 61 | 006 | <1
18/12/2006|BUOO6M | 54 | 3400 | 992 <02 | <02 | <62 | 50 | <1 | <1 | 27 [ Ot | 395 | 2.3 | 12.0 | 064 | <1
21/03/2007|BUOD6M | 5.2 | 2800 | 826 | 76.8 | <0.2 | <0.2 | <0.2 | 48 | <1 | <1 | 21 | 77 | 385 | L7 | 88 ] 6.08 ] <i
18/06/2007|BUOOGM | 50 | 975 | 254 | 229 | <0.2 | <0.2 | <0.2 | 20 | <l | <1 | £3 | 15 | 124 | 48 | 3 {005 1 1
28/09/2006/BU007D | 55 | 728 | 217 | 226 | <0.2 | <02 | <02} 20 | =1 | =1 | £1 | 6J | 122 | 54 | 150 F 005 ¢ <1
18/12/2006{BUOGTD_ | 5.2 | 1070 | 239 | 19 | <02 | <0.2 | <02 | 16 | <1 | <i | 1.5 | 15 | 125 | 52 | 90 | 0.08 | <1
21/03/2007{BUQDTD | 48 | 967 | 239 | 197 | <02 | <021 <02 | 21 | <1 | <1 | 1.4 § 14 | 128 | 45 | 13.0 [ 005 | <1
1