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1. Introduction

1.1 Overview
Grange Resources Limited (Grange) referred the proposed Cape Riche Desalination Plant (the Project)
to the Environmental Protection Authority (EPA) for assessment under Section 38 of the Environmental
Protection Act 1986 (EP Act) in January 2011. The level of assessment was set at ‘Public Environmental
Review (PER) with a four week public review period’.

The final Environmental Scoping Document for the proposal was submitted by Grange in June 2011.
This was subsequently approved by the EPA as an acceptable basis for preparation of the PER
document. The PER document was released for public review over a four week period between 26
September 2011 to 24 October 2011.

1.2 Comments and Submissions Received
The Office of Environmental Protection Authority (OEPA) submitted a total of 20 comments, with an
additional 22 submissions received within the four week review period, comprising of seven from
organisations and government agencies and 15 from members of the public.  The government
departments and organisations that provided submissions were:

Department of Environment and Conservation (DEC);

Department of Water (DoW);

Department of Fisheries (DoF);

Department of Indigenous Affairs (DIA);

The Western Australian Museum;

Department of Mines and Petroleum (DMP); and

City of Albany.

A summarised copy of all submissions received from the EPA is included in Appendix A.

1.3 Purpose of this Document
The purpose of this document is to address and provide an adequate response to each of the issues
identified in relation to the Cape Riche Seawater Desalination Plant PER.

Under the Environmental Impact Assessment (Part IV Division 1) Administrative Procedures 2010, the
proponent is required to prepare a summary of the pertinent issues raised through OEPA comments and
in public and government agency submissions; and provide a written response. This allows the
proponent an opportunity to clarify, review and/or modify aspects of the proposal to address
environmental issues raised during the public review period.
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2. Project Description

The Project is proposed by Grange to supply operational water to the Southdown Magnetite mine site, for
the purpose of transporting ore to processing and port facilities in Albany via a planned slurry pipeline.
This Project involves supplying reverse osmosis treated marine water to the Southdown Magnetite mine
site, via associated pipelines from the desalination plant.

The desalinated water will be used primarily as process water and for dust suppression at the mine site.
A small portion of the desalinated water will be further treated at the mine site to provide water for the
potable water supply. The proposed Cape Riche Desalination Plant will be the major source of
operational water supply for the processing plant, supplying over 85% of make-up water requirements.
The proposed nominal capacity of the desalination plant will be 35 Megalitres per day (ML/day).

The Project is proposed to be constructed on freehold land 4.5 kilometres (km) east of Cape Riche,
which is currently used for livestock and cropping agriculture.

The Project footprint includes the desalination plant, pump station, intake and discharge pipes, disposal
and supply pipelines, and a treated water pipeline. Together they carry-out the following:

Seawater intake and pump station complete with upstream active screens;

Pre-treatment using Ultra filtration (UF) complete with pre-strainers;

Seawater Reverse Osmosis (SWRO) desalination complete with energy recovery;

Post-treatment consisting of re-mineralisation, pH correction and disinfection;

Sludge thickening and dewatering using conventional thickeners and centrifuges; and

Brine discharge pipeline and fissure.

The Projects key characteristics are outlined in Table 1.

2.1 Amendments to the proposal

2.1.1 Administrative correction to Key Characteristics Table

A correction has been made within the key characteristics table (Table 1) to amend an administrative
error in the key characteristics table within the PER which stated the Footprint (area) of the Seawater
Desalination Plant as 8.5 hectares (ha), when it should have read 9.5 ha. This has no implications with
respect to the impact assessment undertaken, as all studies were undertaken using the 9.5 ha footprint
area and the correct area was represented in the various figures throughout the PER. The overall Project
footprint remains unchanged at 64.7 ha as stated in the PER.

2.1.2 Amendment to Construction Technique – Seawater Intake Channel

Based on comments received from OEPA, DEC and members of the public, Grange commissioned
further investigations with respect to the construction methods for the seawater intake channel. The
particular emphasis was on the potential impacts to New Zealand Fur Seals that are known to
congregate approximately 500 m from the intake channel. The investigation and subsequent report
prepared by Orica (2011) (Appendix D) recommended that a temporary rockfill platform was the
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preferable construction technique over the temporary rockfill bund that was originally discussed in the
PER. The rockfill platform is considered a preferable approach as it prevents blasting being required in
the open water and as a finer fill material will be used in the core of the platform it provides a superior
reduction in water borne concussion. It also reduces the quantity of fill required to be used and
marginally reduces the direct construction footprint (although for the sake of the assessment the
construction footprint remains the same). The following section provides a summary of the revised
construction approach.

2.1.3 Revised Construction

The seawater intake and pump station site consists primarily of hard rock. As such, drilling and blasting
will be required to provide a level pad for the seawater intake system and to create the below-ground
pumping chamber and the seawater intake channel.  It is anticipated that all construction work can be
undertaken using land based equipment, without the need to mobilise marine barges.

A three staged approach will be used for construction. This will involve the construction of a temporary
rockfill platform to provide a stable environment upon which works can be conducted and prevent
blasting from being undertaken within the water column.  Blast hole drilling will be conducted on the
platform, drilling through the platform to reach the rock requiring blasting. Following the required blast
event, the platform and blasted material will be removed by excavation.

Stage 1

Stage 1 will involve the construction of a temporary rockfill platform to provide a dry, stable working
platform for the Stage 2 works. This option has been designed to have three key environmental benefits:

It provides an artificial burden to mitigate potential water borne concussion impacts associated with
blasting within the open water (given NZ fur seals have been sighted approximately 500 m from the
site);

The platform provides an artificial burden to the release of fly rock, from the blasts; and

Eliminates the need to operate in the marine environment.

The temporary rockfill platform will be constructed over the intake channel area requiring blasting. All
works will be undertaken during calm weather due to safety factors and to maximise the efficacy of silt
curtains that will be deployed around the construction site.

The temporary rockfill platform will be constructed within the approved construction footprint following the
removal of any loose large boulders present. A sand platform will first be established along the desired
seawater intake channel route using certified clean, suitable grade sand. The sand platform will them be
covered in a geofabric layer to stabilise the sand and to minimise the chance of material being released
into the marine environment. A sloping rockfill revetment will then be constructed around the perimeter of
the sand platform to provide sufficient stability and strength.

Characteristics of the temporary rockfill platform will include:

Construction material of the outer rock armour to be ‘clean’ rock rubble, relatively free from fine
material and with a median diameter of at least 400 mm;

Sand fill material to be clean and of a suitable grade to minimise sedimentation impacts on the
marine environment;
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The platform footprint will be contained within the approved disturbance area;

Silt curtains will be deployed around the outer boundaries of the platform to minimise sedimentation
risk during construction and blasting; and

The platform will extend to a width of two burdens (e.g. 3.6m) from the outer (seaward) blast hole
location to maximise the dampening effects of the artificial burden.

Figure 1 and Figure 2 provide indicative schematic diagrams of the temporary rockfill platform.

Figure 1 Indicative Cross section: Temporary rockfill platform, rock armour,
bathymetry/topography profile and drill holes
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Figure 2 Indicative Plan Layout: Temporary rockfill platform, armoured batter slope and local
bathymetry/topography

Stage 2
Once construction of the temporary rock fill platform is completed, the drill rig will be able to access the
working platform upon which drilling and blasting will be undertaken.

Drill holes to the required channel invert depth will vary from 0.5 m to 3.0 m below the bed level,
depending on the blasting depth required. A sufficient number of blast holes will be drilled into the
bedrock to ensure that the drill rig will not be required to return to the site. The number and spacing of
drill holes and the strength of the charges is to be determined by an experienced blasting contractor. Drill
holes shown in Figure 1 are for illustrative purposes only.

Blasting within the platform is anticipated to be undertaken within one day using a single blast event, with
possible smaller follow-up blasts undertaken on a second day, if required.

Even though the blasting will not be undertaken in open water, given the proximity of the blast to the
water, a small ‘warning’ charge will be released as a warning for marine fauna in the area, prior to the
main blast, or individual larger blasts.

A marine mammal observer1 will be employed to observe within a two km marine mammal observation
zone, when blasting is required. Strict marine mammal exclusion zones will be in place to prevent
blasting when cetaceans are within one km or pinnipeds or penguins within 400 m of the work area.
Justification of these exclusion zones is provided in Section 2.1.4.

1 A marine mammal observer means a person qualified and experienced in identifying marine fauna, estimating distances and
interpreting fauna behaviour.
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Stage 3
The third stage will consist of the excavation of the rockfill platform and associated blast material once
the necessary blasting has been conducted.

Fine blast material contained within the extent of the intake channel will be excavated, while leaving the
exterior rock armour to act as an initial sediment barrier in addition to the surrounding silt curtains.
Following excavation of the blasted channel material, clean coarse material will be substituted into the
excavated intake channel, to re-establish the working platform and minimise sediment dispersion during
final removal of the temporary rockfill platform.

Once the coarse backfill material is in place, the entire temporary rockfill platform, including both rock
armour and backfilled coarse material will be excavated, with the excavator retreating landwards from the
seaward side. The excavated material will be stockpiled and subsequently transported to a licenced
waste facility.

During this stage, silt curtains will be maintained around the platform to contain any sediment
mobilisation that may be generated. Due to the nature of the works, the excavation can only be
undertaken during calm weather, for both safety reasons and to ensure silt curtains are not compromised
by rough seas.

If the channel width or depth is not achieved as per the design criteria then a further blast would be
required. This would necessitate replacement of the platform to mitigate underwater noise and fly rock
transmission.

2.1.4 Blast Exclusion Zones

The Orica (2011) report found that with the adoption of the temporary rockfill platform approach, there
would be minimal effects on marine creatures as water borne concussion will be heavily attenuated by
the introduction of the temporary rockfill platform.

Specifically, the Orica (2011) report calculates the safe distances for fish of a given weight. It is
demonstrated that for a 10 gram fish a safe distance from the blast is 105 m and the larger the fish the
closer the safe distance (see Figure 16 in Section 6.5), although this does not take into account the use
of the temporary rockfill platform, which the author suggests would reduce the distance by around 50%.

The Orica (2011) report also finds that with the adoption of the proposed construction management
measures, a marine mammal exclusion zone of 400 m from the blast site would provide a large safety
factor for marine mammals. This is based on AS 2187.2-2006 Explosives – Storage and Use – Use of
Explosives which states that a peak pressure of 40 kPa is safe to humans and animals (the predicted
peak pressure at 400 m is 22 kPa).

In response to the recommendations of the Orica (2011) report, Grange has included a 400 m exclusion
zone for pinnipeds and penguins within the CEMP. This figure is presented in Figure 15 in Section 6.5 of
this document. No blasting shall be undertaken if pinnipeds or penguins are within the 400 m exclusion
zone. This is detailed within the CEMP (Appendix B).  The cetacean exclusion zone shall remain at one
kilometre as committed to in the PER.

A blast management plan is included within the CEMP (Appendix B), which includes strategies for
minimising potential impacts on marine fauna, including NZ fur seals.
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2.1.5 Benthic Habitat Footprint

The benthic habitat disturbance zones assessed within the PER will not change. Figure 3 presents the
changes to the Open Channel Seawater Intake Benthic Habitat Disturbance Zone (Figure 34 in the
PER). The boundaries of the BPPH loss and BPPH Effect (moderate impact) are unchanged.
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Table 1 Key Proposal Characteristics

Element Description

Seawater Desalination Plant

Location Lot 4768, Cape Riche Road, Wellstead

Footprint (area) Up to 9.5 hectares (ha)

Treatment Process RO desalination with pre-treatment system
for removal of particulate matter

Design Capacity Up to 12 Gigalitres per year (GL/y)

Clearing of native vegetation Isolated trees on cleared grazing land

Open Channel Seawater Intake and Pump Station

Location Lot 8, north side of Cape Riche

Footprint (area) Up to 2 ha

Clearing of native vegetation Approximately 0.9 ha within a 2 ha area

Intake volume Up to 90 ML/day

Intake method Open channel

Brine Discharge

Location Lot 8, south side of Cape Riche

Clearing of native vegetation Nil

Brine discharge volume Up to 55 ML/day

Discharge Temperature Not more than 2°C above ambient at the
plant

Discharge Salinity Up to 70 parts per thousand (ppt)

Outfall Pipeline discharge into engineered channel,
natural Fissure and coastal ocean on the
south side of Cape Riche

Seawater Transfer Pipeline

Location Lot 8 north side of Cape Riche, Lot 35,
R14943 road verge and Lot 4768

Pipeline length Up to 5 km, intake to desalination plant

Easement 15 – 20 metres (m) wide

Pipeline diameters Up to 1000 millimetres (mm)

Clearing of native vegetation Up to 2 ha

Treated Water Transfer Pipeline
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Location Refer to Figure 4

Pipeline length 25.6 km, from desalination plant to mine site

Pipeline diameters Up to 900 mm

Easement 15 m wide

Clearing of native vegetation Up to 10 ha

Brine Discharge Pipeline

Location Lot 4768, R14943 road verge, Lot 35, and Lot
8 on the south side of Cape Riche

Pipeline length Approximately 5.7 km, from desalination plant
to outfall

Pipeline diameters Up to 800 mm

Easement 15 – 20 m wide

Clearing of native vegetation Up to 3 ha

Power Line

Location Within Treated Water Transfer Pipeline and
Seawater Transfer Pipeline disturbance
corridors. Refer to Figure 4.

Power line 33 kV overhead single conduit line from mine
site to desalination plant.

33 kV combination of overhead power line
and underground cable from desalination
plant to seawater intake

Easement Co-located within pipeline easements

Waste (Sludge)

Sludge production Up to 2 tonnes/day

Disposal method Offsite disposal at licensed facility
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3. Proponents Responses to Submissions

Grange separately addresses the OEPA comments outlined in Table 2, Section 4 of this Report. Issues
raised through public and government agency review period are addressed in Table 3, Section 5 of this
Report.

3.1 Issues raised in OEPA comments
Issues raised in the OEPA comments have been categorised into the following headings for the purpose
of this document:

1 Environmental Monitoring and Management Plans;

2 Marine Water Quality;

3 Benthic Primary Producer Habitat;

4 Marine Fauna;

5 Closure and Rehabilitation;

6 Flora and Vegetation; and

7 Fauna and Habitat.

Grange’s responses to each of the OEPA’s comments are provided in Table 2.

3.2 Issues raised in public and government submissions
Issues raised through public and government submissions have been allocated the following headings
for the purpose of this document:

1.1 Project Location and Justification;

1.2 Community Consultation;

1.3 Marine fauna;

1.4 Marine Water Quality;

1.5 Marine Ecosystems and Benthic Habitat;

1.6 Terrestrial Flora and Fauna;

1.7 Noise;

1.8 Visual Amenity and Light;

1.9 Air Quality;

1.10 Indigenous Heritage;

1.11 Recreation;

1.12 Risk of Contamination;

1.13 Other Approvals;
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1.14 Closure and rehabilitation;

1.15 Climate change;

1.16 Sense of Place;

1.17 PER quality/accuracy; and

1.18 Strategic Planning.

Grange’s response to each of the issues raised through public and government submissions are
provided in Table 3.

3.3 Additional Information
In order to provide additional information relevant to the proposal, the following additional documentation
has been included in this report:

Construction Environmental Management Plan (Appendix B);

Operational Environmental Management Plan (Appendix C);

Shoreline and Under Water Blasting Report (Appendix D);

Addendum to Visual Impact Assessment (Appendix E); and

Updated Stakeholder Consultation Table (December 2011) (Appendix F).
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4. Response to OEPA Comments

Table 2 Proponent’s Responses to the OEPA’s Comments on the Cape Riche Desalination Plant PER

Comment Issue Proponents Response

1 Environmental Monitoring and Management Plans

1 The PER does not contain any EMMPs for construction or
operation of the desalination plant and associated
infrastructure. Please submit all Management Plans
referred to within the PER with the Response to
Submissions document so that they can be assessed as
components of the proposal.

A Construction Environmental Management Plan (CEMP) including blast
management measures and an Operational Environmental Management
Plan (OEMP) containing a Brine Discharge Management Plan (BDMP), are
provided as Appendices to this response document (Appendix B and
Appendix C).

It should be noted that construction of the Open Channel Seawater Intake no
longer involves the construction of a temporary rockfill bund as discussed in
the PER.  The rockfill bund has now been replaced with a more
environmentally sensitive Temporary Rockfill Platform, allowing for improved
control of water borne concussion and fly rock. Details of the revised
construction techniques are outlined by Orica (2011) (Appendix D),
summarised Section 2.1.2 of this document and within the CEMP (Appendix
B).

2 Marine Water Quality

2 Table 9 provides the % occurrence of the different wave
heights combined with the different wave periods from July
2005 to Dec 2006 at Albany. This data is used to predict
the probability of occurrence of the different dilution
scenarios for the brine discharge based on wave height
and wave period (Table 24). These have been calculated
for the whole year rather than on a seasonal basis, yet the
PER recognises that there is a distinct difference in sea
state between summer (low) and winter (high) (Section
3.6.2). Given that sea state determines the number of
dilutions that will be achieved at the brine discharge point,
and that the number of dilutions required to protect 99% of
species in the high ecological protection zone must be
achieved for 95% of the time (ANZECC & ARMCANZ
2000), the % occurrence analysis in Table 9 should be

The percentage (%) occurrence analysis (PER Table 9) has been
reanalysed into seasons. Table 4 to Table 7 in Section 6.1 show the
seasonal % occurrence joint probability matrices of wave height (Hs) and
wave peak period (Tp).

The number of dilutions required to protect 99% of species in the high
ecological protection zone must be achieved for 95% of the time, i.e. the
seasonal 5th percentile minimum dilution that will be achieved within the near
field is required. Table 18 to Table 21 show the seasonal near field dilution
based on the 5th percentile Hs and longest measured Tp wave climate
statistics.

The only occurrences in which less than a 53-fold dilution (i.e. a 51-fold
dilution) is predicted to occur is for a cumulative total of <1-2 hours based on
Albany summer and Cape Riche winter wave data. This is <1% (~0.1%) of
the time during each of these seasons.
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undertaken separately for the summer and winter
seasons.

The approach utilised to estimate the minimum near filed dilution is
considered an extremely conservative measure because it only considers
the conditional probability of Hs (but not Tp) where only the longest
measured wave period is adopted. A joint 5th percentile probability analysis
of both Hs and Tp would yield a higher minimum dilution than this method.

Licensing requirements under Part V of the EP Act and ongoing
management and monitoring (including water quality, seagrass, corals and
intertidal) during operation will confirm that the environmental quality values
are protected.

In support of the response, additional information is found in Section 6.1

3 In Section 8.5.3 it is mentioned more than once that the
most frequent dilution scenario is 170 dilutions, which is
estimated to occur for 25% of the year. This appears to be
an error since the % occurrence estimates in Table 9
would suggest that 145 dilutions is the most frequent
scenario, which is estimated to occur for 15 % of the year.
This comment also applies to Figures 29 to 32.

The late summer joint probability of wave heights 2<Hs<3 m and wave
periods 10<Tp<14s at Cape Riche occur for 25% of the year, that is the
darker red box of Table 9 PER. This corresponds to a dilution in the range of
145 – 170 (Table 24 PER). Far field calculations adopted a near field dilution
of 170.

Notwithstanding the far field model initial dilution set at 170, it is our opinion
that:

An initial dilution of 145 or 170 is greater than those of conventional
seabed brine diffusers;

An initial dilution of 145 or 170 is greater than the required dilution to
protect 99% of species in the high ecological protection zone for 95% of
the time;

Initial dilutions of 145 or 170 are achieved within the LEPA;

A re-run of the far field model with an initial dilution set at 145 would
stretch the contours horizontally away from the LEPA in Figures 29 to 32
PER; and

We agree that a near field dilution of 145 for the far field initial conditions
could have been adopted. If the 145 dilution was adopted, the change in
horizontal position of the contours in Figures 29 to 32 PER would have no
significant effect on assessing the impact on the high ecological
protection zone.

Licensing requirements under Part V of the EP Act and ongoing
management and monitoring (including water quality, seagrass, corals and
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intertidal) during operation will confirm that the environmental quality values
are protected.

Further information relevant to this response is provided in Section 6.2.

4 The title for Table 24 is confusing. The word ‘boundary’
should be removed from the title of the revised table
requested below.

Noted. The word boundary was an error and should not have been included
in the title for Table 24 of the PER.

5 Tables 24 and 25 should be re-calculated for the summer
and winter seasons separately (refer to comment 1
above). The two key bits of information that need to flow
out from these tables are: the minimum number of
dilutions that will be achieved 95% of the time by the near
field dilution - for comparison with the estimated required
number of dilutions to meet a high level of ecological
protection (estimated from ecotoxicity tests as 53
dilutions); and the estimated maximum increase in
ambient salinity concentration that will be achieved at the
edge of the near field dilution for at most 50% of the time –
for comparison with the salinity environmental quality
criteria.

NOTE: Using the current tables (which are based on an
annual assessment of sea state probabilities) it would
appear that: the minimum number of dilutions that would
be achieved for 95% of the year is between 75 and 85;
and the likely maximum salinity increase that would be
achieved over at least 50% of the year would be between
0.2 and 0.24 ppt.

Near field dilutions in the PER were estimated based on probability of
occurrence of Hs and Tp, as shown with colours on Table 9. The
probabilities of occurrence of Hs and Tp based on Albany wave data are
represented by the colours which carry through to Tables 24 and 25 in the
PER.

PER Tables 24 and 25 have been re-calculated for the summer and winter
seasons separately based on Albany wave statistics (Table 9 to Table 12).

The seasonal 5th and 50th percentile estimated minimum dilution and
corresponding excess salinity that will be achieved within the near field is
shown in Table 18 to Table 21 in Section 6.1.

The approach utilised to estimate the minimum near filed dilution is
considered an extremely conservative measure because it only considers
the conditional probability of Hs (but not Tp) where only the longest
measured wave period is adopted. A joint 5th percentile probability analysis
of both Hs and Tp would yield a higher minimum dilution than this method.

Licensing requirements under Part V of the EP Act and ongoing
management and monitoring (including water quality, seagrass, corals and
intertidal) during operation will confirm that the environmental quality values
are protected.

6 Figures 29 to 32 show the modelled 95th percentile
exceedance plots for excess salinity concentration in the
far field. Please confirm that these are actually showing
the salinity increase contours where the specified salinity
increase is only exceeded 5% of the time. If this is the
case, then the number of dilutions associated with each
specified salinity increase should be included to show how
the toxicity EQC for high ecological protection will be met.
If not, then these plots should also be repeated showing

It is confirmed that the contour lines in Figures 29 to 32 of the PER, demark
regions beyond which salinity increase is only exceeded 5% of the time.

A new set of Figures presenting the 95th percentile exceedance dilution
associated with the specified salinity increase in figures 29 to 32 are shown
in Section 6.2.1 (Figure 6 to Figure 9).

In addition, a second set of new figures showing the median (i.e. 50th
percentile) increase salinity is also presented in Section 6.2.1 (Figure 10 to
Figure 13). The median salinity at the boundary of the Low Ecological
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salinity and dilution contours where the specified dilution is
achieved for at least 95% of the time.

Given that it is the median salinity concentration that is
compared against the salinity EQC (ANZECC &
ARMCANZ, 2000) these plots should also be re-done
showing the 50th percentile salinity exceedences. The
contours should extend to the point at which the salinity
difference can no longer be practically measured. The
locations of the impact and reference water quality
monitoring sites should be superimposed on these
contours. (Note: Reference sites should be in locations
where water quality will be un-impacted by the discharge -
unambiguously.)

Protection Area (LEPA) is <0.20 ppt (170-fold dilution) as determined by the
near field analysis. The median salinity at the monitoring sites is <0.18 ppt
(>200 fold dilution) as shown in Figure 10 to Figure 13. This indicates that
the EQC (EQG +0.4 ppt and EQS +0.6 ppt – which are based on dilution
requirements of the toxicity tests) will be met at the boundary of the LEPA
and monitoring sites.

Water quality reference site CR-RW has been relocated further west beyond
the zone of influence (see Figure 3 of the BDMP). As with all monitoring
sites, safe access to this site will be heavily dependent on weather
conditions.

7 EQC for temperature have been proposed in section 8.6.3
and Table 30. A guideline of +1ºC and a standard of +2ºC
have been proposed, but there is no rationale explaining
why these values were selected. The EPA would expect
the EQC to be derived from biological effects or
background data consistent with ANZECC & ARMCANZ,
2000). Please provide a scientific rationale supporting the
selected temperature EQC.

The use of the ANZECC & ARMCANZ (2000) guidelines to calculate site
specific Environmental Quality Criteria (EQC) for temperature at this site was
not possible due to insufficient data to provide an accurate indication of long
term temperature variations, as the unpredictable influence of the Leeuwin
Current can alter water temperatures up to 4ºC in southern WA, depending
on El Niño conditions. Due to the potential large variations in water
temperatures at the site, the use of the low risk trigger value (within the 20th
– 80th percentile range) is not appropriate for this site. Therefore, the
ANZECC (1992) Guidelines recommendation for temperature increases for
the maximum permissible increase in temperature of marine waters of 2ºC
above background was applied.

8 Section 8.6.3 and Table 30 also need to include EQC for
toxicity (for example, an EQG may be based on salinity
concentrations measured at the impact sites meeting the
levels identified in Figures 29 to 32 (refer to comment 5),
and the EQS could be based on actual Direct Toxicity
Assessment of the receiving water or WET testing of the
brine discharge).

The current EQC for salinity are directly based on toxicity dilution
requirements as determined by the Whole of Effluent Toxicity (WET) testing
(see Section 8.6.3, page 145 of the PER). For example, the 53 times dilution
required to provide a 99% species protection (as determined by WET
testing) correlates to the Environmental Quality Standards (EQS) of 0.6 ppt
above ambient. Therefore the EQC for salinity are consistent with EQC for
toxicity.

A BDMP is attached as an Appendix to the OEMP (Appendix C), which
details requirements to undertake WET testing in the event of a salinity EQG
exceedance, to confirm that 99% species protection is being achieved.
Direct Toxicity Assessments and/or Toxicity Reduction Evaluation is required
in the event that the salinity EQS is exceeded in order to reduce the potential
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toxicity of the discharge in the HEPA.

In response to a recent OEPA query regarding how EQCs are to be
measured, the temperature and salinity EQCs are to be measured using
vertical profiling which will enable assessment against background
conditions at multiple depths throughout the water column, i.e. it will identify
if the EQCs are exceeded at any depth. It is noted that bottom readings of
the vertical profile will be most relevant due to the dense nature of the brine
discharge.

The BDMP has been amended to reflect the OEPA comments and recent
advice.

9 It is acknowledged that the proponent is proposing to
implement management strategies to minimise the
potential for significant elevations in TSS to occur during
construction of the seawater intake. However, it must be
remembered that these strategies do not guarantee that
significant elevations of TSS will not occur. It is also noted
that if the rock bund approach is used for drill and blasting,
rather than the rock platform approach, then dewatering
will be required from behind the bund and invariably this
water will be highly turbid (Shoreline and Underwater
Blasting at the Southbound Magnetite Project by Orica
Mining Services). A construction monitoring and
management plan is required as a component of the PER
that includes monitoring of any TSS plumes caused by the
construction activity and appropriate environmental quality
guidelines and standards that trigger an appropriate
management response if exceeded.

A CEMP is provided as Appendix to this response document, which deals
with turbidity management and a monitoring program for turbidity during
construction of the seawater intake (Appendix B).

Turbidity has been chosen for monitoring rather than Total Suspended
Solids (TSS) due to the short marine construction time frame and the ability
to monitor turbidity instantaneously with a hand-held water quality meter.
TSS measurements generally require laboratory analysis and results would
likely be received when marine works had already been completed.

Turbidity guidelines (2 Nephelometric Turbidity Units (ntu)) and standards
(10 NTU) have been proposed based on ANZECC & ARMCANZ (2000)
Guideline default trigger values for estuarine and marine waters in South-
Western Australia (as displayed in Table 3.3.7 within the Guidelines) and
estimated turbidity that may be experienced during storm events when the
Eyre Inlet breaches (Eyre Inlet measurements of 8.4 ntu during calm
weather, Feb 2011) respectively. Measurements will be taken daily as a
minimum during works within the marine environment. Management
responses and contingencies are discussed within the CEMP.

It is noted that given the small scale of works within the marine environment
and the short marine construction timeframe anticipated (in the order of one
to two weeks), it is considered that there is very low risk of detrimental
effects associated with short-term TSS mobilisation, both from a
sedimentation and light perspective.
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10 In section 9.5.2 it is noted that the proponent has referred
to modelling studies undertaken for the Water Corporation
on the Perth desalination plant brine outfall as evidence
that the brine discharge will not cause prolonged
stratification events in Cockburn Sound. The proponent
should be aware that the actual situation is not so simple.
Monitoring undertaken during low wind conditions, when
DO concentrations have been significantly depleted in
bottom waters, has identified a stratified layer of brine
exiting the Stirling channel and flowing into the Cockburn
Sound basin. This layer is dissipated once wind velocities
increase to levels that result in full mixing of the water
column.

Noted.

11 Given the complex hydrodynamics of the brine discharge
into the sea, the consequent difficulty in modelling the
mixing environment, OH&S constraints to monitoring
around the discharge into the sea and the uncertainty
around the final characteristics and toxicity of the actual
brine effluent, the OEPA recommend that the Response to
Submissions should include an operational management
plan for the brine discharge to give the EPA surety that the
environmental quality values and objectives can be
adequately demonstrated to be met.

Noted. An OEMP containing a BDMP is provided as an Appendix to this
response document (Appendix C).

3 Benthic Primary Producer Habitat

12 Section 9.5.2, Table 32 addresses Benthic Primary
Producer Habitat (BPPH) loss associated with the
construction of the seawater intake. An assessment unit
for the BPPH assessment has not been identified,
however the benthic habitats along the eastern side of
Cheyne Bay and north of Cape Riche have been mapped.
The mapped area is only about 2 km2 compared to a
typical assessment unit size of approximately 50 km2
(EPA EAG 3, 2009). Given that the area of BPPH type that
is expected to be irreversibly and reversibly impacted is
estimated to be 0.03% and 1.4% respectively of the small
area mapped, and that the cumulative loss guideline for

Noted.
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this area would be 2% (i.e. category C), the impact on
BPPH for seawater construction could be considered
acceptable.

13 The reversibility of the impact on the 0.14 ha of BPPH
identified in Section 9.5.2 and Table 32 is dependent on
how well the bund/drilling platform material is removed
from the underlying reef habitat. Please explain how the
material will be removed and what performance criteria will
be used to determine an acceptable level of clean-up.
Please include details of pre- and post-construction
surveys to confirm recovery of the BPPH in the reversible
loss zone.

The introduced rock and blast refuse will be removed progressively by an
excavator. The excavator will retreat landwards as the bund/platform is
excavated to the original rock platform from the seaward side.

Given the small area of impact associated with the seawater intake
construction area of 0.143 ha, a performance indicator involving removal of
95% of introduced rock with particular emphasis on rock over two kilograms
is proposed.  Particles less than two kilograms, such as clean sand, unable
to be removed by an excavator will naturally move to equilibrium in the
surrounding environment during storm events.

Pre- and post-construction surveys of the BPPH in the construction footprint
will be undertaken to monitor the recovery of the area. The survey methods
are detailed within the BDMP and summarised as follows:

A marked transect will be installed through the centre of the construction
footprint within the rocky reef macro-algae habitat, running parallel to the
shoreline extending to 20 m either side of the footprint. Photos and/or video
will be taken along the transect, pre- and post- construction.

To ensure the survey is repeatable, the transect end markers will be left in
place. As the markers will be outside the footprint area, they will not be lost
during the rock-fill process. Also, the total impacted area of the benthic
habitat will be marked with a GPS prior to removal of material, for future
survey reference.

Results (including photographs and/or video) and discussion of habitat
recovery will be provided within Annual Environmental Reports. Details of
the proposed survey are included within the CEMP and benthic habitat
monitoring program within the BDMP, which is provided as an Appendix to
the OEMP, contained within this response document.

It is noted that while recovery of the area is predicted to occur over time, the
total area of predicted reversible impact (0.14 ha) plus the area of
irreversible impact (0.003 ha) is 0.143 ha. This represents 1.43% of the
similar BPPH mapped along the northern side of Cape Riche, which is still
less than the cumulative loss guideline of 2% (EPA EAG 3, 2009 - category
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C).

14 In Section 9.5.2, pages 156-157, the proponent has made
a cursory estimate of the maximum potential loss of BPPH
that might be caused by the brine outfall. The extent of the
assessment unit used for the assessment has not been
provided, but the proponent has estimated that there is
approximately 15.4 ha of similar BPPH type in the vicinity
of the outfall on the south side of Cape Riche. If the brine
discharge caused all BPPH within the low ecological
protection zone to be permanently lost this would equate
to approximately 0.3 ha, which is approx. 2% of 15.4 ha.
The OEPA considers that this area would be category D
with a cumulative loss guideline of 5% (EPA EAG 3,
2009). It would appear that the potential loss of BPPH
associated with the outfall could be acceptable, however,
please provide a map which shows the bounds of the
assessment unit and the extent of any similar BPPH within
the assessment unit as confirmation.

Refer to Figure 14 in Section 6.4.1 of this response, which illustrates the
bounds of the BPPH area used to determine the approximately 15.4 ha of
similar BPPH type in the vicinity of the outfall on the south side of Cape
Riche.

4 Marine Fauna

15 Please discuss the alternative options for blasting the
seawater intake and outline why the option proposed in
the PER was chosen.

Various options were considered for blasting the seawater intake, with
primary weight given to minimising the impact of water-borne blast
concussion on marine fauna.

Three broad methods were considered including:

Open blasting of channel using standard drill and blast methods within
the marine environment. This option was discounted due to the difficulties
in reliably mitigating water borne concussion. Mitigation techniques such
as bubble curtains were not considered robust enough given the
proximity of the New Zealand fur seals and their reported lack of efficacy
in shallow water where waves may break (Orica 2011).

Containment within a temporary rockfill bund. This method was discussed
in the PER and provided a rock barrier between the blast and the open
water, thus minimising water borne concussion.  It also had the benefit of
containing sediment associated with blasting to within the bund itself.

Temporary working platform. This method has been recommended by
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Orica (2011) as preferable to the temporary rockfill bund proposed in the
PER for several reasons. Firstly it reduces the footprint size of the
temporary structure and the quantity of material required to be introduced
into the marine environment. Secondly, the platform itself will result in no
blasting being required within the open water as all drilling and blasting
will be undertaken through the working platform and as a finer fill material
(no greater than 25 mm diameter) will be used in the core of the platform
a superior reduction in water borne concussion will be achieved.

Further details, including calculations of marine mammal exclusion zones
are presented in the Orica (2011) report in Appendix D.

16 Advice should be sought from DEC on the potential
impacts of blasting to marine fauna and how this is best
managed to avoid or minimise impacts.

Consistent with EPA’s recommendation, additional advice was sought from
the Environmental Management Branch (Nature Conservation Division)
within DEC regarding potential impacts of blasting to marine fauna and how
best to minimise potential adverse impacts. DEC confirmed they do not
currently have a standard policy or guideline with respect to minimising
blasting impacts to marine fauna; however it was recommended that a 1 km
marine mammal exclusions zone be implemented during blasting as a safety
measure.  DEC also recommended amending the reference to a 'cetacean
observer' associated with Commitment 10 of the PER to become 'marine
mammal observer'.  This follow-up advice is consistent with their written
submission to the PER on this issue (1.3.3).

It was raised with DEC that the rationale for specifically referring to a 1 km
exclusions zone for ‘cetaceans’ rather than ‘marine mammals’ is that the NZ
fur seals are known to frequently aggregate approximately 500 m from the
intake channel. Clarification whether this was associated with Cheyne Island
was sought which was subsequently confirmed that the seals cluster near
the shore in the white water of the surf break approximately 500 m to the
east of the seawater intake (as shown in Figure 15 of the PER).

It was indicated that based on DEC and other stakeholder submissions
additional work had been commissioned to further investigate ways to further
limit the impact from blasting on marine mammals, including the NZ fur
seals.  DEC advised that if information could be provided to show that a
smaller exclusion zone would still provide adequate protection to the NZ fur
seals, they would be prepared to consider this information.

The construction and blasting method proposed in the PER has been
reassessed and revised to prevent blasting from occurring within the open
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water (see Section 2.1.2 of this document for details on construction
technique). This work (Orica 2011, Appendix D) shows that with the adoption
of the proposed temporary rock platform technique, an exclusion zone of
400 m would provide a large inbuilt safety factor for the protection of marine
mammals.

17 Rock blasting is proposed for the excavation of the
seawater intake channel in Cheyne Bay. It has been
identified that marine mammals use the area around the
proposed seawater intake, including NZ fur seals only
500m away and little penguins. There will also be fish in
the vicinity of the intake which will also be sensitive to
blast percussion. To minimise the impacts of underwater
rock blasting on marine fauna it has been proposed to use
a bund around the blast area and de-water inside the bund
to allow dry blasting. However the degree to which these
construction methods will mitigate the underwater
percussion effect is uncertain and the sensitivity of the
marine fauna to the blast percussion has not been
determined. Using the assessment information provided in
the PER, and supporting documentation, it is not possible
to predict zones of potential mortality, sub-lethal effect or
influence of the blasting on marine fauna. It also appears
that the PER does not include a management plan with
proposed strategies for avoiding potential blasting impacts
on marine fauna, particularly the NZ Fur Seals which
regularly inhabit the area within 500 m of the seawater
intake.

Please provide additional information on the potential
impacts of blast percussion in the vicinity of the seawater
intake and determine predicted zones of mortality and
sub-lethal effects on cetaceans, penguins, fur seals and
fish. The OEPA also recommend that a blasting
management plan should be developed and provided with
the Response to Submissions. The plan should include
strategies for avoiding the potential for blasting to impact
on marine fauna, including NZ fur seals.

Construction methods have been specifically tailored to manage potential
impacts to marine fauna. Subsequent to the PER submission, additional
work has been undertaken by Orica (2011) in response to comments
provided by the OEPA, DEC and other stakeholders with respect to potential
impacts on NZ Fur Seals and other marine species from blasting activities

The Orica (2011) report found that with the adoption of the proposed
management measures, there would be minimal effects on marine creatures
as water borne concussion will be heavily attenuated by the introduction of
the temporary rockfill bund/platform.

Specifically, the Orica (2011) report calculates the safe distances for fish of a
given weight. It is demonstrated that for a 10 gram fish a safe distance from
the blast is 105 m (see Figure 16 in Section 6.5), although this does not take
into account the use of the temporary rockfill bund/platform, which the author
suggests would reduce the distance by around 50%.

The Orica (2011) report also finds that with the adoption of the proposed
construction management measures, a marine mammal exclusion zone of
400 m from the blast site would provide a large safety factor marine
mammals. This is based on AS 2187.2-2006 Explosives – Storage and Use
– Use of Explosives which states that a peak pressure of 40 kPa is safe to
humans and animals (the predicted peak pressure at 400 m is 22 kPa).

In response to the recommendations of the Orica (2011) report, Grange has
included a 400 m exclusion zone for pinnipeds and penguins within the
CEMP. This figure is also presented in Figure 15 in Section 6.5 of this
document. No blasting shall be undertaken if pinnipeds or penguins are
within the 400 m exclusion zone. This is detailed within the CEMP (Appendix
B).  The cetacean exclusion zone shall remain at one kilometre as
committed to in the PER.

A blast management plan is included within the CEMP (Appendix B), which
includes strategies for minimising potential impacts on marine fauna,
including NZ fur seals.
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5 Closure and Rehabilitation

18 Please provide information regarding the potential lifespan
of the proposal, and the proposed closure and
rehabilitation of the plant, pipelines, pump station and
other infrastructure.

The life of the desalination plant is 50 years which is the projected life of the
Southdown Project.  During closure and decommissioning, all infrastructures
will be decommissioned and removed from site unless the landowner
requests specific infrastructure to be retained e.g. tanks.  It is anticipated
that the buried pipelines would be decommissioned and left in-situ as is the
current practice.  The removal of power infrastructure will be undertaken in
accordance with requirements from Western Power who may or may not
require the infrastructure to remain in place.  All infrastructure associated
with the seawater intake channel will be dismantled and removed off-site.
The concrete seawater intake channel will be demolished and the intake
channel itself will be filled with suitably graded rock sourced from a quarry, to
ensure safe public access through the area when decommissioned.  The
brine discharge pipeline will be removed and disposed off site as much of
this pipe will not be buried due to the steep gradient of the outfall location.

Grange is currently developing a detailed mine closure plan as part of its
Mining Proposal for the Southdown Project, which incorporates the
desalination plant, the slurry pipeline and terrestrial infrastructure at the port.
The final decommissioning plan for the desalination plant will be refined
following stakeholder consultation.

6 Flora and Vegetation

19 Given that part of the alignment runs along the boundary
of Mettler Lake Nature Reserve and directly adjacent to
the proposed Conservation Park (R14943), and given that
no dieback mapping has been undertaken, please provide
particular management for Dieback and weeds in the
vicinity.

Grange has commissioned the preparation of a Dieback Management Plan
for the entire Southdown Magnetite Project, including the Cape Riche
Seawater Desalination Plant. The Dieback Management plan will be sent to
DEC for review in late 2011.  This plan will include:

Baseline dieback assessment of the Project area and mapping prior to
construction commencing;

Dieback hygiene management measures;

Monitoring requirements including inspection of hygiene practices; and

Post construction assessment and mapping would be undertaken three
years after completion of the construction phase.

Both the CEMP and OEMP, provided as Appendices to this response
document, contain provisions for dieback mapping, management and
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monitoring (Appendix B and Appendix C).

7 Fauna and Habitat

20 The proposal (PER page 11/12, 27, Figure 24) includes a
33 kV single conduit line from the mine site to the
desalination plant. The proposed route is adjacent to the
Mettler Lake Nature Reserve which is extensively used by
nomadic and migratory bird species. Although not
immediately adjacent to the proposed powerline, there are
a number of other reserves and national parks in the
region. The powerline is within the flight paths of birds
between these reserves and bird strikes could be
considerable unless deterrent devices are put in place.
Please provide details regarding the provision and
maintenance of appropriate deterrent devices to prevent
bird strikes on the proposed powerline.

Noted. Grange is committed to installing bird diverter devices. In consultation
with Western Power, bird diverter devices will be installed on overhead
powerlines running adjacent Reserves and National Parks, in particular
adjacent Mettler Lake Nature Reserve. Maintenance of these devices has
been included in the OEMP (Appendix C).
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5. Response to Public and Government Agency Submissions

Table 3 Proponent’s Responses to Public and Government Agency Submissions on the Cape Riche Desalination Plant PER

Submission Issue Proponents Response

1.1 Project Location and Justification

1.1.1 I cannot see that Grange Resources have properly considered
their choice of location. Natural and aesthetic and social values
appear to have been left out of their considerations in deciding
to propose Cape Riche for a Desalination Plant. We would like
to know how they have considered alternatives, such as an
already industrialised area at Albany for a Desalination Plant,
which could pump water to the proposed mine near the Stirling
Ranges and Wellstead.

Aesthetic, natural, cultural and social values have been properly considered in
developing the engineering design of the desalination plant and all related
infrastructure. Standard intake and outfall structures were to be located within the
marine environment near Cape Riche, some 500 metres off shore. The most favoured
location for the desalination plant was also at the coastal margin near Cape Riche.
Following extensive consultation, the nominated desalination plant location was
selected due to aesthetic, natural, cultural and social values. Equally, the engineering
of the intake and outfall structures was heavily modified from the original concept, to
suit both the local environment and prevailing sea state conditions.  The present
location of each of the structures was changed from the original concept due to
aesthetic, natural, cultural and social values. A hallmark of the work done on the
development of the desalination plant and associated structures has been the
interaction, feedback and positive outcomes with the local community, which has led to
a community driven solution.

1.1.2 I have not been able to find that Grange Resources has
properly considered alternatives for the Desal Plant, such as
an already industrialised area at Albany for a Desalination
Plant, which could pump water to the proposed mine near the
Stirling Ranges and Wellstead, and also benefit Albany. The
only area that appears to have been considered is the Cape
Riche Region (see 2.5 of Grange Resources Report for Cape
Riche Seawater Desalination Plant - Environmental Scoping
2011, June 2011).

Alternative locations were considered as part of both desktop surveys and aerial
inspections during 2010, (see page 5 of the PER document). Key features for
desalination plants are close proximity to suitable sea water, access to energy supply
and proximity to end user of the desalinated water. The proposed location for the
desalination plant and all related infrastructure provides positive outcomes for all triple
bottom line considerations.
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1.1.3 There are other options for this desalination project,
unfortunately Grange Resources have only looked at what is
only economically beneficial for them, and this has been
proven.

A reliable water supply, of sufficient capacity, is important for the Southdown Project to
proceed. A reverse osmosis (RO) desalination plant was chosen because the process
uses reliable and proven technology. A number of water supply options were assessed
with consideration given to environmental, social, economic and engineering
(practicality) factors. Other options that we studied during the prefeasibility study
included:

Onsite water harvesting was deemed unreliable and unable to supply sufficient
capacity;

Treated effluent from the Albany Tree Farm was financially unviable to purchase
and pump to the Southdown site;

Water abstracted from the Redmond King Aquifer was financially unviable to pump
to the Southdown site;

A joint Grange/Water Corporation desalination plant at Albany was not possible
(see Comment 4. below);

Desalination plant at Cape Riche was deemed to be the most reliable and
financially viable option with few social or environmental impacts;

Onsite groundwater was deemed unreliable and unable to supply sufficient
capacity;

Water extracted from the mine pit (i.e. pit dewater) was deemed unreliable and
unable to supply sufficient capacity; and

The purchase and pumping of scheme water from Albany to the Southdown site
was deemed financially unviable.

1.1.4 The desalination plant should be built in close proximity of
Albany to produce fresh water for the existing storage tanks to
supply water to the region. As the water return pipe from the
Port of Albany back to the mine is one metre in diameter this
will be able to handle the required volume. If the mine goes

Extensive discussions were held with Water Corporation during the prefeasibility stage
of the Southdown Project to determine if a joint Grange/Water Corporation desalination
plant, located near Albany, would be possible.

While Water Corporation will require additional water capacity to service Albany in the



2861/26005/116365 Cape Riche Seawater Desalination Plant
Response to Submissions

Submission Issue Proponents Response
ahead there would be new berths constructed at the Port of
Albany, the Desalination plant would have less impact there.
The outlet could be pumped out at Sandpatch. At Sandpatch
there are no seal Colonies, Sothern Right whales don't hang
about in that area, public access to that area is very difficult.

future, it was forecast that this additional capacity would be needed well after the
commencement of the Southdown Project. Therefore, other water options were
pursued.

1.1.5 Albany needs water too, so let's get Water Corp and Grange
together and build this plant so we all benefit not just Grange.

Discussions were held with Water Corporation during the prefeasibility stage of the
Southdown Project to determine if a joint Grange/Water Corporation desalination plant,
located near Albany, would be possible.

While Water Corporation will require additional water capacity to service Albany in the
future, it was forecast that this additional capacity would be needed well after the
commencement of the Southdown Project. Therefore, other water options were
pursued.

1.1.6 Albany would be a better place as there is already
infrastructure in place.

Extensive discussions were held with Water Corporation during the prefeasibility stage
of the Southdown Project to determine if a joint Grange/Water Corporation desalination
plant, located near Albany, would be possible.

While Water Corporation will require additional water capacity to service Albany in the
future, it was forecast that this additional capacity would be needed well after the
commencement of the Southdown Project. Thus, other water options were pursued.

As a joint Grange/Water Corporation desalination facility was not viable, a location was
selected closer to the Southdown site. This was partly due to the prohibitive power
usage of pumping 10 -12 GL/pa from Albany to the Southdown site in comparison with
a nearer water source.

1.1.7 The Water Authority in Albany are already looking at
desalination as a future water supply option for the Great
Southern region, and have identified possible sites in the
Albany area, an already impacted environment with existing
infrastructure close at hand. Hopefully a facility in the Albany
area could be constructed, operated and managed to the

A number of options to supply water to the Southdown Project were investigated
including a Grange/Water Corporation desalination plant based in Albany. Extensive
discussions were held with Water Corporation during the prefeasibility stage of the
Southdown Project to determine if a joint Grange/Water Corporation desalination plant,
located near Albany, would be possible.

While Water Corporation will require additional water capacity to service Albany in the
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highest possible standards and level of scrutiny. Excess
energy from the Albany wind-farm could supply the power. This
would be a more acceptable source of water for Southdown
should it be required, provided environmental and other issues
can be properly managed.

future, it was forecast that this additional capacity would be needed well after the
commencement of the Southdown Project. Thus, other water options were pursued

As a joint Grange/Water Corporation desalination facility was not viable, a location was
selected closer to the Southdown site. This was partly due to the prohibitive power
costs of pumping 10 -12 GL/pa from Albany to the Southdown site in comparison with a
nearer water source.

1.1.8 I understand that an earlier plan to supply water to the
Southdown mine site was to transfer recycled water from
Albany. I note also that a pipeline from the Southdown mine
site to the port in Albany is the proposed method of transferring
slurry. Given there will already be infrastructure in place to
transfer the slurry it would seem efficient to use that same
easement and route to transfer recycled water. Since the
process of recycling water is more energy-efficient than
desalination and creates a useful product out of otherwise
‘waste’ material, and since the recycling option would also
curtail the need for a desalination plant with all its potential
problems, I would support the use of this method over
desalination. I have heard this option was ruled out because
the EPA gave approval to the mine site to double production,
and there was not enough volume to cover the increase. I
would favour a reassessment of this option, taking into account
the broader perspectives alluded to in the above-mentioned
paper.

During the prefeasibility study, the option of purchasing and reprocessing water from
the Albany Tree Farm, and pumping it approximately 90 km to the Southdown site,
were considered. However, the costs of purchasing, reprocessing and transporting
water from this source was significantly more expensive than producing water from a
desalination plant at Cape Rich and pumping it approximately 25 km to the Southdown
site.

It is correct that there will be a return water pipeline adjacent to the Slurry Pipeline in
order to return water to the Southdown site from the slurry filtration plant located at the
Port of Albany. This is undertaken as a water conservation measure. Water returned to
the Southdown site will be re-utilised to process ore.

The option of utilising water from the Albany Tree Farm would only become viable if
both the purchase price of the second hand water from the Water Corporation, and the
pumping costs (basically cost of power) were reduced significantly.

1.1.9 Aside from cost cutting, Grange have failed to provide any
compelling reason to justify or explain why the Cape Riche
location has been selected instead of a site in an already
impacted zone such as Albany.  Cost alone is not an
acceptable basis for Environmental approval.

Alternative locations were considered as part of both desktop surveys and aerial
inspections during 2010, (see page 5 of the PER document). Key features for
desalination plants are close proximity to suitable sea water, access to energy supply
and proximity to end user of the desalinated water. The proposed location for the
desalination plant and all related infrastructure provides positive outcomes for all triple
bottom line considerations.
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1.2 Community Consultation

1.2.1 The Department of Fisheries understands that the Western
Australian Fishing Industry Council and Recfishwest have been
provided with a copy of the PER, and that the local abalone
fishers have been consulted. It suggests that the proponent
should continue to consult with both organisations to ensure
that any potential impacts can be mitigated.

Noted.  Grange will continue to undertake consultation with stakeholders.

1.2.2 From our information we believe the Nyungar People have not
been consulted about the De-Salination Plant at Cape Riche.

Extensive community consultation and involvement has occurred in relation to the
desalination plant proposal, as it is recognised the Cape Riche area is valued by the
community. In 2009, consultation with both the Albany Heritage Reference Group
(AHRG) and South West Aboriginal Land and Sea Council (SWALSC) was held. Initial
discussions related to a broad description of the desalination project as it was
proposed at the time, with a view to conducting a detailed Aboriginal Heritage survey.
Consultation and coordination with both organisations occurred by the Aboriginal
Heritage consultant to secure family representatives to participate in the Aboriginal
Heritage survey field work. At the commencement of the field work on 27th October
2009, a briefing was provided to the participants, on the desalination project as it stood
at the time. The survey field work was conducted over a three day period and included
a total of thirteen people who represented various families who were recognised as
‘speaking for the country’. The fieldwork included two alignment options for the route
from Cape Riche to the proposed mine site (see Section 7.4; Figure 19). Both
proposed alignments were surveyed by the participants and a recommended alignment
was proposed by the participants. The nominated preferred alignment was adopted by
the Southdown Joint Venture Project team as the most appropriate. Additional
Aboriginal surveys are planned to be undertaken before the end of 2011 to pick up
changes from the original concept.  Should any sites be identified and potentially
impacted, a Section 18 application will be made to the Department of Indigenous
Affairs to disturb the sites.  Should such an application be unsuccessful, alternative
solutions will be considered.

Community consultation specifically in relation to the desalination plant project
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occurred throughout 2010 and 2011 via the Wellstead Progress Association (WPA).
Members of the WPA have strong links to local Noongar families and project
information was shared over time. Noongar people are known to frequent the Cape
Riche area in recent years. The Cape Riche camp ground manager and other local
landowners have been fully briefed and kept up to date with progress of the
desalination proposal.

An updated stakeholder consultation summary table is included in Appendix F.

1.2.3 Whether or not this approach may have succeeded in
achieving its targets, it has missed out on much of the wider
community who care about Cape Riche. Most people we have
spoken to, including many locals, had no or very limited
knowledge about the proposal. Several Noongars we spoke to,
although aware of the proposed pipeline, had no idea the
desalination plant was proposed for Cape Riche. Media
coverage about the proposal has been very limited.

Extensive community consultation and involvement has occurred in relation to the
desalination plant proposal since 2009, as it is recognised the Cape Riche area is
valued by the community. Presentations to the WPA occurred during 2010 and 2011,
together with regular Southdown Working Group meetings hosted by the Great
Southern Development Commission, at approximately six week intervals. Detailed
presentations on the desalination project were held in August and September 2011
through various local Albany representative organisations such as the South Coast
Natural Resource Management, Gondwana Link and Bush Heritage Australia. On 29th

August 2011, a Southdown Project newsletter was mailed to approximately 15,000
householders in the Albany area. The newsletter contained a half page section on the
desalination proposal. In July 2011, the Managing Director of Grange Resources spoke
on the local ABC morning radio program about the desalination proposal. The radio
invited listeners to phone in with any questions, (part of the normal radio segment). No
calls were received.

An updated stakeholder consultation summary table is included in Appendix F.

1.2.4 I believe that the great majority of local people disapprove of
the minesite and desalination plant however the sad fact of life
sees most too busy or feel unempowered to effect any sort of
change. I am astounded how many people from surrounding
areas with long standing ties to Cape Riche and the Stirling
Ranges have no idea of the proposal.

Extensive community consultation and involvement has occurred in relation to the
desalination plant proposal, as it is recognised that the Cape Riche area is valued by
the community. Targeted consultation commenced in 2009 with affected landowners
and local Aboriginal family representative bodies. The consultation was broadened in
2010 to include the wider Wellstead community, with presentations made to various
interest groups in Albany, and the media, in 2011.  Media coverage has been
appropriate for the scale and nature of the Project.
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The Southdown Project has a long history of community consultation since 2005. The
principal contact has been through landowner engagement to secure an access
alignment for the slurry pipeline, traversing some 100 kilometres across mostly freehold
land. A detailed Aboriginal Heritage survey was conducted in 2005 on both the
proposed mine site and the proposed slurry pipeline alignment. Further work was
conducted in 2006. During these works, local Noongar people were engaged and
involved. Since that time regular, (at least twice a year) Southdown Project updates
have been provided to both the AHRG and SWALSC, by members of the Southdown
Project team. A detailed Project briefing was provided to the Deputy Director General
of the Department of Indigenous Affairs and others, including the Albany operations
manager, on 12 August 2011. The feedback received was that the presentation was
extremely informative.

An updated stakeholder consultation summary table is included in Appendix F.

1.3 Marine Fauna

1.3.1 The Department of Fisheries welcomes the proponent's
commitment to undertake further studies as detailed in the
proponent's commitments, specifically in regard to local coral
species, their spawning cycle and the benthic habitat
monitoring.

Noted. Grange will continue to implement these commitments.

1.3.2 Focussing on the sections to do with benthic habitat, most of
the comments regarding fauna is either restricted to
'megafauna' or seagrasses/macroalgae and some coral
habitats, but little depth has been given to other communities
in the area, such as intertidal fauna, filter feeder  communities
and those that occur in sand. Therefore the methods are
somewhat limited.

The PER primarily focussed on the communities that were identified in the approved
Environmental Scoping Document, although intertidal surveys along the northern side
of Cape Riche and at the brine discharge wave-cut platform were undertaken as
outlined in the Benthic Habitat Assessment (Appendix D to the PER).

The PER did not specifically discuss filter feeder communities, or benthic infauna as it
was demonstrated that given the mixing achieved within the LEPA, any changes to
salinity and/or chemical composition due to the brine discharge are unlikely to affect
benthic habitats or marine fauna outside of the LEPA.

1.3.3 The proponent's proposed Commitment 10 (page 173) should It is understood that the exclusion zone for a standard open water blasting program
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be expanded to state: A marine mammal observer shall
observe for marine mammals within the two km radius
observation zone when blasting is required within the intertidal
and subtidal zone during construction of the seawater intake
channel. If a marine mammal enters within a one km radius
exclusion zone, of the blasting area, blasting shall cease.
Blasting will only resume when all marine mammals are
outside a one km radius from the blast area, or no less than
thirty minutes have passed since the last sighting. Please note
that 'cetacean observer' should be been replaced with 'marine
mammal observer'.

would include a 1 km exclusion zone for marine mammals. The rationale for specifically
referring to a 1 km exclusions zone for ‘cetaceans’ rather than ‘marine mammals’ is
that the NZ fur seals are known to aggregate 500 m from the intake channel (see PER
Figure 15). To protect this species, the construction methods have been developed to
prevent blasting from occurring within the open water and studies have been
completed to assess the blasting parameters required to protect the species (Orica
2011, Appendix D).

The Orica (2011) report found that with the adoption of the proposed temporary rock
platform technique, an exclusion zone of 400 m would provide a large inbuilt safety
factor for the protection of marine mammals. Following the recommendations of that
report, an additional 400 m pinniped and penguin exclusion zone and specific blasting
parameters have been included in the CEMP (Appendix B).

1.3.4 The proponent should recognise the importance of Cheyne
Island as a nesting place for Little Penguins. The PER refers to
Little Penguins roosting on Cheyne Island (eg. pages 60 and
169) when in fact they nest on Cheyne Island. Cheyne Island
is considered the most Significant known penguin nesting
island on the south coast.

Grange recognises the ecological significance of the local Little Penguin population on
Cheyne Island and notes the erroneous reference to ‘roosting’ rather than ‘nesting’.

A commitment has been made within the PER (Commitment 11 on page 173) to restrict
blasting times such that blasting will not commence until at least one hour after sunrise
and will cease at least one hour prior to sunset to prevent potential disturbance to the
Little Penguin population.  This commitment was developed in consultation with the
Conservation Council of Western Australia who are actively involved in marine
conservation matters in this area

1.3.5 The environmental impact will be significant to the natural
environment. The inlet pipeline is going to be situated in an
area of the bay which is a breeding ground for many marine
species, squid, king george whiting, sea grass, sea dragons,
the list is endless of the marine species which live in this small
but beautiful place. I believe there has been no environmental
impact study in Cape Riche.

The PER is part of the environmental impact assessment process in accordance with
the Environmental Protection Act 1986. Grange recognises the environmental values of
Cheyne Bay and has undertaken numerous scientific studies within the area as
discussed in the PER and associated Appendices.

With respect to the marine species listed in the submission, the marine water intake
has been designed to achieve an industry standard 0.15 m/s intake velocity, as
outlined in Section 11.5.3 of the PER, which provides an adequate safety factor for
96% of fish species (US EPA 2001). In context of the local environment, this intake
velocity is well within the natural current speeds at the intake location and hence any
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species already present within the bay would be capable of swimming against the
intake current if necessary. This section of the PER, among others, form part of the
environmental impact study for the area adjacent the seawater intake within Cheyne
Bay.

The modelling completed as part of the impact assessment for the PER Given the
mixing achieved within the LEPA (Section 8 of the PER), any changes to salinity and/or
chemical composition due to the brine discharge are unlikely to affect benthic habitats
or marine fauna outside of the LEPA.

1.3.6 The proposed outfall plume will disrupt the free movement and
possibly the health of many coast hugging and migratory
marine species eg. herring, tailor, rays, sharks, salmon,
dolphin, seals etc. It will directly impact bottom dwellers such
as King George whiting, Flathead and sedentary species such
as Western Blue Groper.

Section 11.5.4 of the PER outlines the assessment of potential impacts to marine
species including fish and marine mammals.

Ecotoxicology tests of the brine discharge (Section 8.5.5 of the PER) indicate that a 53
fold dilution is required for 99% species protection at the boundary of the LEPA.
Modelling estimates that there will be an actual dilution of 60 to >300 fold within the
LEPA. This indicates that there will be negligible impacts on fish species outside of the
LEPA.

As discussed within Section 8.5.5 of the PER, even within the LEPA the impacts on fish
are anticipated to be minimal. The ecotoxicology testing of ‘acute’ effects indicates a 10
fold dilution is required for 99% species protection. This is anticipated to be achieved
readily (and almost instantly) within the Fissure. Therefore fish species within the LEPA
(or migrating through the LEPA) will have the ability to move away from unfavourable
conditions without suffering acute impacts. As a result, the free movement of fish in the
Cape Riche area will not be significantly affected.

It is highlighted that the LEPA extends in a 40 m radius from the discharge fissure.

1.3.7 Also revealed was very limited preliminary and proposed
research, therefore, in effect Grange would be using Cape
Riche as a biological experiment, using the marine life as
guinea pigs.

Numerous investigations were undertaken to inform the PER including, but not limited
to Terrestrial Flora and Fauna Assessments, Bathymetry Survey, Water Quality
Monitoring, Benthic Habitat Assessments, Marine Mammal Assessments, Brine WET
Testing, Air Assessment, Noise Assessment, Oceanographic Measurements and
Hydrodynamic Modelling (PER Appendix A to N).
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These studies informed the hydrodynamic modelling (PER Appendix M) and the WET
testing (PER Appendix H) and enabled Environmental Quality Criteria to be proposed
in order to protect the environmental values of the area. Licensing requirements and
ongoing management and monitoring (including water quality, seagrass, corals and
intertidal) during operation will confirm that these values are protected.

1.3.8 The reefs near the intake area are frequently used by groups
of seals as a social- evaporative-cooling area and can often be
seen hanging upside down over the reef with their flippers out.

Grange is aware of the proximity of seals to the intake area and has included these
seals in the assessment and management of marine fauna impacts throughout the
PER, specifically within Section 11 of the PER.

1.3.9 There is a lack of scientific data pertaining to the long term
effects of desalination effluent to marine species, including
mammals.

It is noted that there is limited scientific data pertaining to the long-term effect of brine
discharge to marine species, including marine mammals, as highlighted in Section
11.5.4 of the PER.

Ecotoxicology tests of the brine discharge (Section 8.5.5 of the PER) indicate that a 53
fold dilution is required for 99% species protection at the boundary of the LEPA. This is
based on chronic (long term) effects. Modelling estimates that there will be an actual
dilution of 60 to >300 fold within the LEPA. This indicates that there will be negligible
impacts on marine species outside of the LEPA.

Licensing requirements under Part V of the EP Act and ongoing management and
monitoring (including water quality, seagrass, corals and intertidal) during operation will
confirm that the environmental quality values are protected.

1.3.10 There is very limited data on Little Penguins, their prey or
related food chain.

As discussed throughout Section 11 of the PER, it is anticipated that disturbance to
marine fauna (including Little Penguins and fish) will be minimal and hence it is not
anticipated that the Little Penguin’s food chain will be impacted by the operation of the
plant.

Ecotoxicology tests of the brine discharge (Section 8.5.5 of the PER) indicate that a 53
fold dilution is required for 99% species protection at the boundary of the LEPA. This is
based on chronic (long term) effects on species from four different trophic levels (i.e.
different levels on the food chain). Modelling estimates that there will be an actual
dilution of 60 to >300 fold within the LEPA. This indicates that there will be negligible
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impacts on marine species outside of the LEPA.

1.3.11 There is very limited data on sea-life in general. A benthic habitat assessment was undertaken that included opportunistic marine fauna
observations. This was supplemented by a desktop review of marine species likely to
be present, with particular emphasis on conservation significant species (PER
Appendix D).

Additional studies in the area were not seen as beneficial, as species that were
identified from the desktop assessment were assumed present regardless of results
from any additional field surveys.

1.3.12 There is no data on sea dragons, squid and other sensitive
species known from the area.

A benthic habitat assessment was undertaken that included opportunistic marine fauna
observations. This was supplemented by a desktop review of marine species likely to
be present, with particular emphasis on conservation significant species (PER
Appendix D).

Additional studies in the area were not seen as beneficial, as species that were
identified from the desktop assessment were assumed present regardless of results
from any additional field surveys.

In regards to sea dragons and squid, it is noted that the brine discharge has been
located on the exposed, southern side of Cape Riche, away from the protected,
seagrass habitat within Cheyne Bay. Ecotoxicology tests of the brine discharge
(Section 8.5.5 of the PER) indicate that a 53 fold dilution is required for 99% species
protection at the boundary of the LEPA. Modelling estimates that there will be an actual
dilution of 60 to >300 fold within the LEPA. This indicates that there will be negligible
impacts on marine species outside of the LEPA.

Given the relatively large area of habitat available for these species within Cheyne Bay
and its surrounds, the small portion of habitat that will be impacted by the seawater
intake footprint (i.e. 0.14 ha, refer to Section 9.5.2 of PER), the Project is not
considered to pose a risk of disruption to populations of these species and hence
further surveys and data collection were not considered beneficial.
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Licensing requirements under Part V of the EP Act and ongoing management and
monitoring (including water quality, seagrass, corals and intertidal) during operation will
confirm that the environmental quality values are protected.

1.3.13 There is no data on fish migrations. Section 11.5.4 of the PER outlines the assessment of potential impacts to marine
species including fish and marine mammals. The migration characteristics of the
Australian Salmon is discussed in the PER Section 11.5.4 and the migration patterns of
whales are presented in PER Appendix E2.

Ecotoxicology tests of the brine discharge (Section 8.5.5 of the PER) indicate that a 53
fold dilution is required for 99% species protection at the boundary of the LEPA.
Modelling estimates that there will be an actual dilution of 60 to >300 fold within the
LEPA. This indicates that there will be negligible impacts on fish species outside of the
LEPA.

As discussed within Section 8.5.5 of the PER, even within the LEPA the impacts on fish
are anticipated to be minimal. The ecotoxicology testing of ‘acute’ effects indicates a 10
fold dilution is required for 99% species protection. This is anticipated to be achieved
readily (and almost instantly) within the Fissure. Therefore fish species migrating
through the LEPA will have the ability to move away from unfavourable conditions
without suffering acute impacts. As a result, the free movement of migratory fish in the
Cape Riche area will not be significantly affected. Therefore data on fish migratory
movements was not seen as a critical component of the environmental impact
assessment of the Project.

It is highlighted that the LEPA extends in a 40 m radius from the discharge fissure.

1.3.14 Commercial fisheries are a great concern of mine as the future
of my fisheries may become a thing of the past.

The impacts on commercial species including abalone and Australian Salmon have
been specifically addressed within the PER.

In regards to fisheries in general, ecotoxicology tests of the brine discharge (Section
8.5.5 of the PER) indicate that a 53 fold dilution is required for 99% species protection
at the boundary of the LEPA. Modelling estimates that there will be an actual dilution of
60 to >300 fold within the LEPA. This indicates that there will be negligible impacts on
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marine species outside of the LEPA and fisheries in the area will not be threatened.

Licensing requirements under Part V of the EP Act and ongoing management and
monitoring (including water quality, seagrass, corals and intertidal) during operation will
confirm that the environmental quality values are protected.

1.3.15 There is no mention of shorebirds, including endangered
species resident on Cheyne Island and Cape Riche beaches
such as the Hooded Plover, and the impacts upon them of
various aspects of the proposal, including clearing of
vegetation and noise of rock blasting.

It is noted that shorebirds, including the Hooded Plover, occur along the beaches and
islands in the vicinity of the Project. The pipeline alignment will be constructed along a
rocky section of the coastline that does not contain any sandy beaches (breeding
habitat for the Hooded Plover). Therefore, direct loss of Hooded Plover habitat was not
considered necessary for the environmental impact assessment.

Noise form rock-blasting may have a short-term impact, resulting a temporary
disturbance. However, it is expected that the individuals would return post blasting.

A desktop review of marine and terrestrial fauna including birds has been undertaken in
the PER. Mitigation for the effects of rock blasting on marine fauna is covered in the
PER in Section 11.5.2 and within the CEMP attached as an Appendix to this response
document.

1.3.16 There is no mention of the impacts on the food-chain of
shorebirds.

Shorebirds typically feed on invertebrates and molluscs. The potential to impact on the
food chain of shorebirds implies that the Project would result in a marked decline in
invertebrate and mollusc species abundance and diversity over significant proportions
of shorebird habitat. As described in section 8 of the PER, modelling has shown that
the brine will be diluted to within background variation levels within a distance less than
40 m from the Fissure (i.e. within the LEPA).

Ecotoxicology tests of the brine discharge (Section 8.5.5 of the PER) indicate that a 53
fold dilution is required for 99% species protection at the boundary of the LEPA. This is
based on chronic (long term) effects on species from four different trophic levels (i.e.
different levels on the food chain). Modelling estimates that there will be an actual
dilution of 60 to >300 fold within the LEPA.

The potential for the Project to result in a decrease in food resources for shorebirds to
the point it negatively impacts on shorebirds is considered negligible.
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1.3.17 Although listed as “Specially Protected Fauna” under the
Wildlife Conservation Notice, 210(2) within the Marine Mammal
Assessment (Lars Bejder PHD 2011), and although the PER
acknowledges its presence (within 500m of the intake site), the
New Zealand Fur Seal is omitted from any research and
recommendations regarding the potential impacts.

Assessment of potential impacts associated with the New Zealand Fur Seal is
discussed in Section 11.5.2 of the PER.

Construction methods have been specifically tailored to manage potential impacts to
this species due to its presence near the Project area. Additional work has been
undertaken by Orica (2011) in response to submissions by DEC and other
stakeholders with respect to potential impacts on seals. This is provided in Appendix D.

1.3.18 The statement “There are no known breeding colonies or
significant habitats for the Australian sea Lion near Cape
Riche”, (Bejder), is incorrect. Haul Off Rock, just 15km west
from the outfall, is in fact, a known breeding site of both the
Australian Sea Lion and the NZ Fur Seal, and both species are
frequently seen hauled up on the rocks and beaches. (Draft
Recovery Plan for the Australian Sea Lion.; Dept. of
Environment, Heritage Water and the Arts, 2010; Environment
News, Perth Now, March 8, 2011). Further away are also
significant breeding colonies at Doubtful Island and Bald
Island.

Noted. Haul Off Rock was identified with the PER (Section 11.4.1, page 167) as the
nearest breading colony of New Zealand fur seals.

1.3.19 Open channel intakes are internationally considered worst
practise. There is a high possibility of inadequate diffusion of
effluent in some sea states We believe that the effluent will
directly harm marine life that exists on the south side of Cape
Riche. Difficult public access of location compromises the
safeguard of independent, public, or casual scrutiny and
monitoring. Effluent plume is directly in the path of migration
and travelling route of many marine species.

Open channel intakes are in successful operation at other plants on the south coast of
Western Australia. The use of an offshore intake structure would require offshore
construction works, involving an undersea tunnel connecting to a pipeline trenched into
the seafloor and an underwater inlet chamber anchored to the sea floor. This would
introduce additional environmental impacts within the seagrass habitat in Cheyne Bay.
Whilst these impacts could be managed, it was considered that an open channel intake
was preferable in this instance, from both an environmental and cost perspective.

With respect to the adequacy of effluent diffusion in some sea states, dilution of effluent
within marine waters adjacent the brine outfall is discussed in Section 8.5 of the PER,
where it is highlighted that the total near-field brine dilution is estimated to range
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between 60 and >300 for approximately 99% of the year (i.e. 364 days/year).

Ecotoxicology tests of the brine discharge (Section 8.5.5 of the PER) indicate that a 53
fold dilution is required for 99% species protection (chronic effects) at the boundary of
the LEPA. This indicates that there will be negligible impacts on marine species outside
of the LEPA (40 m radius from the discharge fissure).

As discussed within Section 8.5.5 of the PER, even within the LEPA the impacts on fish
are anticipated to be minimal. The ecotoxicology testing of ‘acute’ effects indicates a 10
fold dilution is required for 99% species protection. This is anticipated to be achieved
readily (and almost instantly) within the Fissure. Therefore fish species within the LEPA
(or migrating through the LEPA) will have the ability to move away from unfavourable
conditions without suffering acute impacts. As a result, the free movement and
migration of fish in the Cape Riche area will not be significantly affected.

With respect to public access and scrutiny, licensing requirements under Part V of the
EP Act and ongoing management and monitoring (including water quality, seagrass,
corals and intertidal) during operation will confirm that the environmental quality values
are protected.

1.3.20 The toxicity tests - Only one species from 6 groups were tested
(PER). Although the tested species all may occur in the Cape
Riche area, they are not necessarily representative of the
marine species found in the vicinity of, and/or sensitive species
that may be at risk from the effluent plume.  Only one chemical
residue was tested. This is not representative. Appropriate
local species to test might include the Leafy seadragon, rays,
King George whiting, squid, Western blue groper. Although it
may be useful as a guide, a laboratory test cannot be taken as
an accurate study

The test organisms used in the WET tests are commonly used to represent temperate
marine species in ecotoxicology testing in Western Australia and include both a
recreationally and commercially important species. Fish larvae are used in WET testing
as this is the most sensitive life stage.  Adult fish are not as sensitive to toxicants as
larval fish and they also have the ability to move away from unfavourable contaminated
areas. Therefore, the WET testing is actually representing a fish nursery area rather
than the open water discharge site, thus providing a highly conservative species
protection level.

It is noted the tests were undertaken on a simulated brine and Grange have committed
to identify the chemicals to be used in the RO process (once confirmed) and undertake
WET testing of the actual brine discharge to confirm the findings from the tests done
with simulated brine.

Licensing requirements under Part V of the EP Act and ongoing management and
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monitoring (including water quality, seagrass, corals and intertidal) during operation will
confirm that the environmental quality values are protected.

1.3.21 I really think that if a decision comes down in favour of this
project then it is likely to kill a lot of the breeding places of the
fish who feed from the sea bed.

The PER addresses the impacts on Australian Salmon and other fish generally. This is
outlined in Section 11.5 of the PER. Section 11.5.6 of the PER states:

‘Given the size and location of the LEPA within a high energy wave environment
(Figure 35), the dilution achieved within the LEPA (60 to >300 fold), the findings of the
ecotoxicology tests and with the construction and operational management measures
in place, it is unlikely that the effect of the Project on marine mammals, Little Penguins,
Australian Salmon and fish in general will be significant.’

Ecotoxicology tests of the brine discharge (Section 8.5.5 of the PER) indicate that a 53
fold dilution is required for 99% species protection (chronic effects) at the boundary of
the LEPA. This indicates that there will be negligible impacts on marine species outside
of the LEPA (40 m radius from the discharge fissure).

The sensitive breading places including seagrass and coral habitats on the north side
of Cape Riche are well outside of the LEPA and will not be impacted by the brine
discharge.

Licensing requirements under Part V of the EP Act and ongoing management and
monitoring (including water quality, seagrass, corals and intertidal) during operation will
confirm that the environmental quality values are protected.

1.3.22 And what will happen to the seals and whales and dolphins
and penguins and herring and salmon and all the sealife and
birdlife in the close area near the Desal Plant and Pumping
Station and pipelines, experiencing all this and all the little
creatures, all deafened by the constant pumping and vibrations
and listening to the huge machine night and day, day and
night?

Potential impacts upon marine fauna are detailed in Section 11.5 of the PER.

Management of Noise Impacts are detailed in Section 14.6 of the PER.

The CEMP, OEMP and BDMP outline management procedures for Marine Fauna such
as seals, whales, dolphins, penguins and fish populations throughout the construction
and operation of the Project (Appendix B and Appendix C).

1.3.23 There was no study made of acoustic impacts within the
Marine Mammal Assessment. Potential risks during both

In response to several submissions regarding the acoustic impacts of underwater
blasting on marine species, a technical evaluation of blasting techniques and impacts
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construction and operation of the open channel seawater
intake and pumping station to the NZ Fur Seals and Australian
Sealions that frequent the area, are unacceptably high and
include:

• High sensitivity of hearing of seals and sealions.

• The extensive blasting into granite proposed, involved in
establishing the open seawater intake system and
associated pump station, has the potential to adversely
impact these pinnipeds.  Scientists have established that
pinnipeds have extremely sensitive hearing underwater
and to a lesser degree on land.  They are known to be
vulnerable to disturbances resulting from sound (p.38-
40; Riedmann, Marianne. Dr.; University of California
Press, 1990).  On this basis, we believe that all blasting,
both land and sea, as well as operational noise
associated with the pumping station, poses an
unacceptable risk. There is a strong possibility of low
frequency noise travelling through granite.

• Impacts unknown; to seals and their prey.

• No reference to foodchain/ prey of pinnipeds within the
PER.

• Giants Causeway.  This is a seal and sealion habitat.
Potentially in the path of the effluent plume. (5km sw).
There is no data at all on Giants Causeway in the PER.

was undertaken by Orica (2011). The report Shoreline and Underwater Blasting a The
Southdown Magnetite Project, Version 2 – 5th November 2011 is presented in full in
Appendix D.

This report finds that with the adoption of the construction management measures
proposed, a marine mammal exclusion zone of 400 m from the blast site would provide
a large safety factor marine mammals. Refer to Appendix D for a full explanation.

In response to the recommendations of the Orica (2011) report, Grange have included
a 400 m exclusion zone for pinnipeds and penguins within the CEMP and no blasting
shall be undertaken if pinnipeds or penguins are within the 400 m exclusion zone. This
is detailed within the CEMP (Appendix B).

With respect to operational noise associated with the pumping station, non-submersible
seawater pumps will be located at ground level, with water pumped from an
approximately 6 m deep wet well. Water flows into the wet well from the intake channel.
As the seawater pumps are at ground level, noise will travel predominantly over the
water with minimal noise transmitted through the water in the intake channel.

In order to assess the acoustic impacts from the pumping station on seal habitat, noise
modelling undertaken for the PER was repeated to predict noise levels under worst
case meteorological conditions at the seal habitat location. The model predicted that
the LA 10 noise level at the seal habitat would be 26 dB(A).

Background noise levels were monitored at the Camp Riche campsite. Due to its
proximity to the coast, night time noise levels recorded at this location are reasonably
attributed to noise resulting from surf and swell action. LA 90 background noise levels
at this site are at a minimum 43 dB(A) during low wind conditions (i.e. where there is
little noise from wind in trees etc). Naturally occurring background noise levels due to
surf and swell in the vicinity of the seal habitat is likely to mask the low noise predicted
from the pump station.  Therefore the received noise levels at the seal habitat are
considered unlikely to increase and therefore not result in any disturbance to the seal
population as a result of the operation of the pump station.

With respect to seals and their prey, as discussed throughout Section 11 of the PER, it
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is anticipated that disturbance to marine fauna (including seals and fish) will be
localised and hence it is not anticipated that the pinniped’s food chain will be impacted
by the operation of the plant.

Ecotoxicology tests of the brine discharge (Section 8.5.5 of the PER) indicate that a 53
fold dilution is required for 99% species protection at the boundary of the LEPA. This is
based on chronic (long term) effects on species from four different trophic levels (i.e.
different levels on the food chain). Modelling estimates that there will be an actual
dilution of 60 to >300 fold within the LEPA. This indicates that there will be negligible
impacts on marine species outside of the LEPA.

During construction, additional work has been undertaken by Orica (2011) (Appendix
D) that calculates the safe distances for fish of a given weight during blasting. It is
demonstrated that for a 10 gram fish a safe distance from the blast is 105 m (see
Figure 16 in Section 6.5), although this does not take into account the use of the
temporary rockfill platform, which the Orica suggests would reduce the distance by
around 50%. Mitigation measures to protect marine fauna during construction are
discussed within the CEMP (Appendix B).

As the area of the LEPA is contained within a 40 m radius of the discharge fissure,
there will be no impacts associated with effluent at Giants Causeway.

1.4 Marine Water Quality

1.4.1 In section 2.6.1 (Biocide) the word typically is used, and no
clear commitment is made in relation to the use of these
chemicals. Further information in regard to the type of biocide
to be used, and any potential impacts from its use, should be
provided.

The “design and construct” tender process for the desalination plant design is currently
underway, and therefore Grange is unable to advise what specific products will be used
until the tender process is finalised.  However Section 23 of the PER states that
Grange commits to a ‘discharge quality will be consistent with ANZECC/ARMCANZ
(2000) standards.’

It is noted the WET tests were undertaken on a simulated brine and Grange have
committed to identify the chemicals to be used in the RO process (once confirmed) and
undertake WET testing of the actual brine discharge to confirm the findings from the
tests done with simulated brine.
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Licensing requirements under Part V of the EP Act and ongoing management and
monitoring (including water quality, seagrass, corals and intertidal) during operation will
confirm that the environmental quality values are protected.

1.4.2 The location, design and operation of the effluent Outfall also
presents many problems. The coastal dynamics of the Cape
Riche area are complex, highly variable, and can be difficult to
predict. Both sides of Cape Riche experience occasional very
large swells that can arrive from several directions; in addition,
extended low sea energy periods, coastal currents that can
reverse direction under the influence of tides and local weather
systems, and the highly variable eddying nature of the Leeuwin
current, all contribute to a very unstable coastal energy
environment in the so called effluent “zone of effect”, making it
impossible to accurately predict desalination effluent plume
behaviour. This uncertainty, combined with the known toxic
effects of desalination effluent on marine life, the possibility of
pollution of large bodies of seawater by accumulation of
discharged effluent, and the lack of data pertaining to the local
marine environment, amounts to a very hazardous proposal
and poses a significant level of risk.

The existing coastal oceanography around Cape Riche is described in Section 3.6 of
the PER.

Near-field and far field modelling is outlined in Sections 8.5.3 and 8.5.4 of the PER
respectively, and is based upon actual temperature, wave, water level, current, coastal
circulation, and wind data. The modelling has been undertaken using highly
conservative assumptions as detailed throughout the Hydrodynamic Modelling Report
(PER Appendix M) and indicates that the total near-field dilution is estimated to range
between 60 and >300 for approximately 99% of the year (i.e. 364 days/year). The
periods of low sea energy raided in the submission have been taken into consideration.
The other variables raised, such as very large swells and currents, further aid dilution
and dispersion of the brine effluent. The highly exposed nature of the discharge
location was a key factor in locating the outfall.

With respect to the toxic effects of the effluent, ecotoxicology tests of the brine
discharge (Section 8.5.5 of the PER) indicate that a 53 fold dilution is required for 99%
species protection (chronic effects) at the boundary of the LEPA. This indicates that
there will be negligible impacts on marine species outside of the LEPA (40 m radius
from the discharge fissure).

Licensing requirements under Part V of the EP Act and ongoing management and
monitoring (including water quality, seagrass, corals and intertidal) during operation will
confirm that the environmental quality values are protected.

1.4.3 My personal research gives rise to my greatest concern which
is that there is simply no guarantee that the discharge of hyper-
saline water into the sea at Cape Riche will not have a
negative impact on the marine environment.

Dilution of effluent within marine waters adjacent the brine outfall is discussed in
Section 8.5 of the PER, where it is highlighted that the total near-field brine dilution is
estimated to range between 60 and >300 for approximately 99% of the year (i.e. 364
days/year).

Ecotoxicology tests of the brine discharge (Section 8.5.5 of the PER) indicate that a 53
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fold dilution is required for 99% species protection (chronic effects) at the boundary of
the LEPA. This indicates that there will be negligible impacts on marine species outside
of the LEPA (40 m radius from the discharge fissure).

Licensing requirements under Part V of the EP Act and ongoing management and
monitoring (including water quality, seagrass, corals and intertidal) during operation will
confirm that the environmental quality values are protected.

1.4.4 I could not find specific information regarding the use of special
filters or intake/outlet design in Grange’s report nor any
assurances as to the exact manner in which discharge of
contaminants would be managed.

Section 16.5.2, the PER details process and composition of the operational waste for
the Desalination Plant. The PER states:

‘The primary operational wastes include a small amount of solid waste that will be
collected from the intake screens, backwash sludge, and a small quantity of
miscellaneous solid waste, mainly packaging.

Solid waste that has been removed from the intake screens (seaweed and other
marine debris) will be stored in on-site bins, and regularly disposed of at an offsite
licensed landfill facility.

Small particulate material is removed by filters that precede the RO membranes. These
small particles are removed from the filters during periodic backwashing, and then
dewatered to form sludge.”

Specific information regarding the type of filters selected will be dependent upon the
design submitted by desalination plant tenderers.  The technology chosen will partly be
determined by the Environmental Quality Criteria (Section 8.6.3 of the PER), Grange’s
commitments (Section 23 of the PER) and any licence requirements under Part V of
the EP Act.

An OEMP and BDMP outline specific management and monitoring procedures for the
discharge of contaminants (Appendix C).

1.4.5 Given the remoteness of Cape Riche, the low population
density of the region and the timeframe for mine construction/
commissioning, I have concerns about the perceived need to
meet best practise, the likelihood of extensive baseline and on-

Grange has committed to on-going monitoring and management as outlined in Section
23 of the PER. The PER details numerous baseline studies undertaken for the Project
and highlights appropriate management and mitigation measures.
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going monitoring occurring and the difficulty of redressing any
negative outcomes that might arise.

Grange has developed a CEMP, OEMP and BDMP detailing monitoring and
management procedures, including contingency trigger/actions for key environmental
factors (Appendix B and Appendix C).

Licensing requirements under Part V of the EP Act and ongoing management and
monitoring (including water quality, seagrass, corals and intertidal) during operation will
confirm that the environmental quality values are protected.

1.4.6 The Indigenous community knows the dangers of putting a De-
Salination plant at Cape Riche, pipelines, waste water and
muck and chemicals and contaminated water running in to the
sea at Cape Riche, to spread it along the Coastlines.

Numerous technical studies have been undertaken for the Project to identify key
environmental issues, appropriate management and mitigation measures (outlined in
Sections 7 to 21 of the PER).

The Cape Riche desalination plant will be based on RO desalination technology, which
is standard technology adopted for desalination plants around Australia.

Dilution of brine effluent within marine waters adjacent the outfall is discussed in
Section 8.5 of the PER, where it is highlighted that the total near-field brine dilution is
estimated to range between 60 and >300 for approximately 99% of the year (i.e. 364
days/year).

Ecotoxicology tests of the brine discharge (Section 8.5.5 of the PER) indicate that a 53
fold dilution is required for 99% species protection (chronic effects) at the boundary of
the LEPA. This indicates that there will be negligible impacts on marine species outside
of the LEPA (40 m radius from the discharge fissure).

Licensing requirements under Part V of the EP Act and ongoing management and
monitoring (including water quality, seagrass, corals and intertidal) during operation will
confirm that the environmental quality values are protected.

1.4.7 Open Channel intake - Internationally considered worst
practise. High possibility of inadequate diffusion of effluent in
some sea states. We believe that the effluent will directly harm
marine life that exists on the south side of Cape Riche Difficult
public access of location compromises the safeguard of
independent, public, or casual scrutiny and monitoring, Effluent

Open channel intakes are in successful operation at other plants on the south coast of
Western Australia. The use of an offshore intake structure would require offshore
construction works, involving an undersea tunnel connecting to a pipeline trenched into
the seafloor and an underwater inlet chamber anchored to the sea floor. This would
introduce additional environmental impacts within the seagrass habitat in Cheyne Bay.
Whilst these impacts could be managed, it was considered that an open channel intake
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plume is directly in the path of migration and travelling route of
many marine species.

was preferable in this instance, from both an environmental and cost perspective.

Dilution of effluent within marine waters adjacent the brine outfall is discussed in
Section 8.5 of the PER, where it is highlighted that the total near-field brine dilution is
estimated to range between 60 and >300 for approximately 99% of the year (i.e. 364
days/year).

Ecotoxicology tests of the brine discharge (Section 8.5.5 of the PER) indicate that a 53
fold dilution is required for 99% species protection (chronic effects) at the boundary of
the LEPA. This indicates that there will be negligible impacts on marine species outside
of the LEPA (40 m radius from the discharge fissure).

With respect to public access and scrutiny, licensing requirements under Part V of the
EP Act and ongoing management and monitoring (including water quality, seagrass,
corals and intertidal) during operation will confirm that the environmental quality values
are protected.

1.4.8 Dilution is no solution to pollution. The use and presence of a mixing zones such as the LEPA proposed in the PER is a
recognised emissions management practice and is consistent with EPA (2005)
documentation.

1.4.9 Exact composition of effluent is unknown and therefore
impacts are impossible to assess.

It is noted the WET tests were undertaken on a simulated brine and Grange have
committed to identify the chemicals to be used in the RO process (once confirmed) and
undertake WET testing of the actual brine discharge to confirm the findings from the
tests done with simulated brine (Commitment 4, page 149).

1.4.10 There is a presumption that the effluent plume will be
thoroughly dispersed at the “fissure”, and that polluted water
will behave in a predictable and orderly manner. This assumes
a near-constant, high-energy environment in the mixing zone;
this is simply not accurate. The highly variable nature of the
currents, as well as extended calm, or near calm periods that
may be experienced, have the potential to flow in any direction
and velocity.

The effluent plume will be dispersed within the fissure and subsequent jet/plume and
will behave in accordance with known fluid dynamic processes.

During summer (period 2005, 2006 and 2010), the Albany analysis of measured wave
data show that the % occurrence of Hs < 1 m is 0.014% (Table 4); i.e. approximately
<3 hours in 3 months (pers. comm. Matt Eliot, Damarawa, November 2011).

During early summer 2010, the Cape Riche analysis of 30 days measured wave data
shows that Hs >1 m is exceeded for 100% of the time (Table 14); i.e. waves equal or
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bigger than 1 m  are likely to occur all of the time at Cape Riche (RPS 2011a).

It is estimated that a 1 m wave height will dilute the brine in the fissure and subsequent
jet/plume to within the range of 60 to 215 times. Mixing within the fissure does not
require high energy but just normal wind wave and swell conditions, therefore
suggesting ‘a near-constant, high energy environment in the mixing zone’ is not
required to accomplish appropriate dilution.

As discussed in Section 3.6.4 there is a near constant drift of 5 cm/s all year round.
Wind driven currents enhance this flow, with speeds potentially reaching up to 50 cm/s.
Once the diluted brine has left the fissure it is transported parallel to the coast by
longshore currents. Even during calm wind conditions, adjacent ocean currents prevent
the brine accumulating near the outfall.

1.4.11 There is a real possibility of toxic effluent accumulation and
subsequent transport to other sensitive areas, such as Giants
Causeway, Cheyne Island and the waters of Cheyne Bay, as
well as unpredictable distribution in deeper waters.

WET testing confirmed that the required dilution to minimise toxic effects is readily
achieved within the fissure, jet/plume system. It is expected that the effluent will be well
within the background natural variation at the edge of the LEPA. It is therefore, highly
unlikely that any ‘toxic effluent accumulation and subsequent transport to other
sensitive areas, such as Giants Causeway, Cheyne Island and the waters of Cheyne
Bay’ will occur and hence will also not be distributed to deeper waters.

Section 8.8 of the PER concludes:

‘Brine toxicity testing shows that a dilution of 53 fold is required for 99% species
protection and the modelling shows this dilution is achieved within the LEPA.’

1.4.12 Computer modelling of currents within the report itself (see fig.
22) depict a direct current flow to Giant’s Causeway in east-
wind model, and currents eddying into Cheyne Bay, and
flowing to Cheyne Island in the south-west wind model.

Noted. However, despite this circulation pattern, modelling concludes that the brine
discharge will be within background natural variation at the edge of the LEPA, which is
40 m from the Fissure. Given the mixing achieved within the LEPA, it is therefore not
expected to influence Giant’s Causeway.

1.4.13 The claims that “calm sea states are rare, occurring up to 4
days per year” (PER, Pages xvii & xviii) is completely incorrect.
As the PER cover photo itself illustrates, calm and low energy
sea states do occur, and at a much greater frequency than

Measurements show that calm sea states are rare. In a 90-day summer period, the %
occurrence of significant wave heights (Hs) < 1 m is 0.014%, that is < 3 hours in 3
months. The total of 3 hours may consist of several separate events. For winter, spring,
and autumn, the % occurrence of Hs < 1 m is 0% (i.e. the measured wave heights
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stated. Furthermore, Plate 2. shows considerable deflection of
wave energy back out to sea (backwash), effectively reducing
effluent diffusion potential. The Albany DOT wave buoy, from
which much data in the PER has been sourced, is located in
open waters offshore of Albany between West Cape Howe and
Eclipse Island. This position is open to most swell conditions
and directions experienced along the south coast, including the
dominant SW swell. At Cape Riche the situation is completely
different; the more exposed side faces South-south-east and is
largely blocked from the full force of the dominant south-west
swell by the South Westerly trend of the coastline and
associated landscape features, such as Bald Island, Haul Off
Rock and Giants Causeway. Although due to refraction Cape
Riche experiences a proportion of  South- West swell, the
actual energy received depends upon nuances of swell
direction, swell period, tide, wind and other factors Cape Riche
is only fully open to the much less frequent South- South-
West, South, and South -East swells Data readings from the
wave-recording buoy deployed for limited periods offshore of
the tip of Cape Riche would give values substantially greater
than that of the actual, more sheltered effluent outfall location.
Many years of sea condition observation and data would be
necessary before one could even begin to achieve a
comprehensive understanding of the dynamics of the Cape
Riche coastal waters.

were greater than 1 m).

The PER cover photo does shows near calm, low energy sea state. However, the
cover photo also shows white water at the cliff. This is indicative of mixing processes
around and in the fissure.

Section 7.1 provides further details in response to this submission.

1.4.14 I would also like to know if there is any information on how the
(eg) Cockburn Sound Desal plant has degraded the Sound
and endangered/destroyed the marine nursery there. I would
recommend you have a look at Cockburn before even thinking
about destroying another important area of breeding and low-
food-chain resource (as well as top of chain).

Information pertaining to the environmental impact of the Perth Metropolitan
Desalination Plant, Cockburn Sound, is publicly available on the Water Corporation
website.

An environmental survey commissioned by Water Corporation in 2008 (Oceanica
2009) investigated the impacts of the desalination plant to the Cockburn Sound benthic
macrofauna community and sediment habitat. Data collected from the March 2008
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survey was compared to that collected during the baseline survey in 2006. The
conclusion of the report was that changes to benthic communities observed between
2006 and 2008 were a regional effect and not a result of the desalination plant
operation.

It is noted that the Perth Seawater Desalination Plant at Kwinana is nearly four times
the capacity of the proposed Cape Riche Seawater Desalination Plant. The size
difference, coupled with the fact that the Cape Riche Seawater Desalination Plant brine
discharge is located in a highly exposed and well mixed location make comparisons
between the two plants difficult.

1.5 Marine Ecosystems and Benthic Habitat

1.5.1 Commitments for monitoring in section 23 should include
ongoing monitoring for the life of operation, not just limited to
three years. In the case of Benthic Habitat monitoring, the
monitoring should be conducted until it is demonstrated that
there has been no impact.

Monitoring will be undertaken in accordance with licensing requirements under Part V
of the EP Act. It is anticipated that monitoring requirements will be reviewed following
three years of operation with the view to refining sampling effort and techniques based
on the findings of the previous year’s monitoring.

Any amendments to monitoring requirements would be subject to approval by the
Department of Environment and Conservation through licensing requirements under
Part V of the EP Act and/or under conditions imposed under the Ministerial Statement
issued for this Project, once approved.

1.5.2 Focussing on the sections to do with benthic habitat, most of
the comments regarding fauna is either restricted to 'mega
fauna' or seagrasses/macroalgae and some coral habitats, but
little depth has been given to other communities in the area,
such as intertidal fauna, filter feeder communities and those
that occur in sand. Therefore the methods are somewhat
limited.

The PER primarily focussed on the communities that were identified in the approved
Environmental Scoping Document, although intertidal surveys along the northern side
of Cape Riche and at the brine discharge wave-cut platform were undertaken as
outlined in the Benthic Habitat Assessment (Appendix D to the PER).

The PER did not specifically discuss filter feeder communities, or benthic infauna as it
was demonstrated that given the mixing achieved within the LEPA, any changes to
salinity and/or chemical composition due to the brine discharge are unlikely to affect
benthic habitats or marine fauna outside of the LEPA.
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1.5.3 The PER contains no reference to spawning behaviour or
events in Cape Riche waters.

Section 9.7 of the PER, Grange commits to:

‘Undertake further studies related to the local coral species and their spawning cycles
to verify that there is insignificant entrainment of coral spawn associated with the
seawater intake.’

1.5.4 It is feared the operational mass destruction of all life in the
seawater intake stream of the desalination plant could have
profound effects on the ecological integrity of Cape Riche
waters.

Seawater contains vast numbers of a huge range of small
marine life, many species being at or near the bottom of the
food chain. It also contains reproductive material, including fish
eggs and spawn, marine larvae and juveniles of many species,
plankton, seaweed gametes and spore, seagrass pollen, coral
spores, etc., all essential components of the marine eco
system. The desalination plant will convert all this marine life
into a component of the up to 2 tonnes a day of chemically
treated sludge the plant is expected to produce.

Under normal operating conditions the intake channel will achieve an intake velocity at
the intersection of the channel and the coast of 0.15 metres per second (m/s). In the
context of the local environment, a 0.15 m/s intake is well within the natural variation of
current speeds at the intake location. Screening will be undertaken in the intake
channel prior to water entering the seawater pumping station.

An open channel intake represents a low environmental and operational risk solution,
with minimal environmental impact, and avoids all offshore marine works associated
with an offshore intake structure.

It is anticipated that low quantities of entrained phytoplankton and larvae, will result in
the filter backwash cake (sludge), however it is not practical to make any estimate of
coral larvae entrained into the intake as there are no estimates of larvae density.

Grange has committed to undertake further studies related to the local coral species
and their spawning cycles to verify that there is insignificant entrainment of coral spawn
associated with the seawater intake.

1.5.5 The PER contains no reference except to coral spawn to the
diverse reproductive material in intake water.

Whilst it is recognised that coral spawn is not the sole reproductive material associated
with the intake water, it has been deemed the most significant within the surrounding
waters due to the presence of hard-corals within the Cape Riche area. Whilst intake of
some planktonic material will occur through the seawater intake, the mass of non-coral
reproductive material associated with the intake water will be minimal with respect to
the mass present in the wider Cheyne Bay and Cape Riche region.

1.5.6 The PER contains very limited data on marine life on South-
side of Cape Riche.

Section 3.5.4 of the PER details the water quality, benthic habitat and marine species
which potentially occur in the coastal waters adjacent Cape Riche, including marine life
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on the south side of Cape Riche.

1.5.7 The desalination plant and the pipes for pumping out seawater
and for pumping back the waste is going to ruin the sea bed
and the sea grasses.

Within the LEPA the benthic habitat is dominated by bare sand (PER Section 3.5.4),
however there are patches of rock with a sparse covering of macro-algae. Given the
mixing achieved within the Fissure, direct loss of BPPH, even within the LEPA, is not
anticipated.

Section 9.5 of the PER describes the proposed brine discharge location, on the south
side of Cape Riche as:

‘rocky coastline transitions to a mostly bare boulder substrate, with occasional patches
of brown algae. Only a short distance from the platform edge, the rocky substrate
transitions to a barren sand plane heading seaward (GHD 2011f). No seagrass or
corals were observed at any of the sites surveyed in the vicinity of the outfall (Figure
15).’

There are no sub-sea pipes proposed as part of the Project.

Licensing requirements under Part V of the EP Act and ongoing management and
monitoring (including water quality, seagrass, corals and intertidal) during operation will
confirm that the environmental quality values are protected.

1.5.8 I feel that the proposal is grossly insensitive to the delicate
balance of ecosystems around the river and ocean.

Numerous technical studies have been undertaken for the Project by Grange to identify
key environmental issues, appropriate management and mitigation measures (outlined
in Sections 7 to 21 of the PER).

Licensing requirements under Part V of the EP Act and ongoing management and
monitoring (including water quality, seagrass, corals and intertidal) during operation will
confirm that the environmental quality values are protected.

1.5.9 I don’t believe there is sufficient data to support the idea that
there will be negligible impact to the ecosystems. I do believe
that many species will be affected. I believe that the natural
integrity of the areas will be irreversibly damaged.

Numerous technical studies have been undertaken for the Project by Grange to identify
key environmental issues, appropriate management and mitigation measures (outlined
in Sections 7 to 21 of the PER).

The Project has been strategically designed to avoid impacts on sensitive benthic
habitats. The use of an open channel seawater intake (rather than an offshore intake
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structure), and the positioning of the brine discharge on the exposed south side of
Cape Riche, avoids impacts to the sensitive seagrass and coral habitats on the north
side of Cape Rich within Cheyne Bay. Section 9 of the PER specifically outlines the
potential impacts to Benthic Habitat associated with the construction and operation of
the Project.

The PER outlines that the construction of the Open Channel Seawater Intake will result
in direct physical loss of 0.003 ha of BPPH.

Within the LEPA the benthic habitat is dominated by bare sand, however there are
patches of rock with a sparse covering of macro-algae. Given the mixing achieved
within the Fissure during operation (outlined in Section 8.5.3 of the PER), direct loss of
BPPH, even within the LEPA, is not anticipated.

Licensing requirements under Part V of the EP Act and ongoing management and
monitoring (including water quality, seagrass, corals and intertidal) during operation will
confirm that the environmental quality values are protected.

1.5.10 The report has told us that there will be environmental
problems, but that they will only be minimal.

But over time these small problems will eventually have a
detrimental effect on the underwater eco systems.

And because these problems will not be visible it's out of sight,
out of mind.

The PER outlines that the construction of the Open Channel Seawater Intake will result
in direct physical loss of 0.003 ha of BPPH. Other than the direct loss of BPPH during
the construction of the Open Channel Seawater Intake, the impacts upon underwater
eco systems will be contained within LEPA.

Ecotoxicology tests of the brine discharge (Section 8.5.5 of the PER) indicate that a 53
fold dilution is required for 99% species protection at the boundary of the LEPA. This is
based on chronic (long term) effects. Modelling estimates that there will be an actual
dilution of 60 to >300 fold within the LEPA. This indicates that there will be negligible
impacts on marine species outside of the LEPA.

With respect to the Project being ‘out of sight, out of mind’, licensing requirements
under Part V of the EP Act and ongoing management and monitoring (including water
quality, seagrass, corals and intertidal) during operation will confirm that the
environmental quality values are protected.  The DEC licensing regime imposes
environmental monitoring triggers that require that will require specific management
actions to be implemented before licensing limits are exceeded.  This will ensure that
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the EPA objectives for water quality are met i.e. emissions do not adversely affect the
environmental values or the health, welfare and amenity of people and landuses, by
meeting statutory requirements and acceptable standards.

1.5.11 It is environmentally not acceptable to build a desalination
plant at Cape Riche. We would like to see the research you did
regarding the impact of the desalination plant on the fragile
environment of the area.

Numerous technical studies have been undertaken for the Project by Grange to identify
key environmental issues, appropriate management and mitigation measures. These
are outlined in Sections 7 to 21 of the PER.

1.5.12 Huge quantity of small marine life killed in the intake;
comprising a percentage of the estimated 2 tonnes of sludge
per day. Impacts unknown.

Potential for Chlorine backwash may exist in high east/south
east swells.

Based on international internet data the Open channel
seawater intake system represents worst, not best practice.
While it may be the cheapest setup, the high mortality of
marine life due to entrainment is unacceptable and is not
permitted in some overseas jurisdictions.

Regarding the intake of marine life, please refer to response to submission 1.5.4.

With regards to chlorine backwash the PER states that ‘No chlorine will be back-
flushed and discharged via the seawater intake channel into Cheyne Bay’ and that
‘Chlorine will be undetectable in the waters surrounding the outfall’. Chlorine will only
be dosed within the confines of the intake channel, with intake pumps running such that
all chlorine is drawn into the pump station with the intake water and subsequently
pumped to the desalination plant.

The open channel seawater intake is considered the most environmentally sensitive
option for this Project. The open channel design takes into consideration the marine
and terrestrial environments and potential impacts associated with this intake. Further,
open channel intakes are in successful operation at other plants on the south coast of
Western Australia.

1.6 Terrestrial Flora and Fauna

1.6.1 Both Reserves 14943 and 31240 (currently not vested with the
Conservation Commission of Western Australia or managed by
DEC under the Conservation and Land Management Act 1984
(CALM Act) are proposed CALM Act conservation parks that
play a key role in the South Coast Macro Corridor. The PER
under-values the importance of the proposal location in terms
of regional habitat and ecological linkage of the South Coast

The Project is located within an existing weakness in the South Coast Macro Corridor.
The section at which at the alignment currently crosses the corridor is located within an
existing cleared paddock. The pipeline will be buried in this location while other
infrastructure such as the powerline will not prevent fauna movement or restrict
ecosystem connectivity.

The Project is clearing up to 15.9 ha of vegetation:
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Macro Corridor. It is erroneous for the proponent to conclude
that the proposal is " unlikely to have a significant effect..." on
reserves and conservation areas (Executive Summary, last
sentence on page xviii) without considering their current and
proposed status.

This 15.9 ha is not considered significant within the 700 km long South West Macro
Corridor;

Is not within Reserve 31240; and

Transects 750 m of Reserve 14943 along an established road easement.

1.6.2 The proponent's proposed Commitment 3 should be expanded
to include inspections along the seawater transfer, minesite
treated water transfer and brine discharge pipelines for factors
such as the release of brine into the environment (including
erosion or waterlogging) or introduction and/or spread of
environmental weed species which could have an indirect
impact on environmental values.

Commitment 11 (PER page 127) states Grange will undertake on-going ‘monthly visual
pipeline leak inspections along seawater intake and brine discharge pipeline routes’.

Details of pipeline inspections (including the treated water pipeline) are outlined in the
OEMP (Appendix C).

In regard to the potential introduction/spread of weed species, the OEMP commits to:

‘Weed infestation inspections shall be carried out by or at the direction of the Site
Environmental Coordinator as part of routine site environmental inspections.’

1.6.3 Emergency incident response and contingency plans relating
to leakage and/or fracture of pipelines releasing brine into the
environment should be developed. Based on evidence of
pipeline failure from other projects near Ravensthorpe and in
the Goldfields, contingency planning will be required so as to
minimise and manage the risk to the environment.

Details of contingency triggers and actions have been incorporated into the OEMP
(Appendix C) for the Cape Riche Seawater Desalination Plant, including immediate
shut-down in the unlikely event of a serious breach.

1.6.4 DEC advises the proponent that there should be no
expectation or formal sanction of any extended clearing for fire
protection associated with the desalination plant site being
conducted within the native vegetation of either Reserve 31240
or that in the adjacent north-eastern corner of Lot 6961. This
may mean that any buildings in proximity to those areas must
be constructed to higher standards under AS 3959 for fire
protection purposes in bush fire prone areas.

Noted.

1.6.5 Post-construction dieback monitoring and mapping, would be Grange has commissioned the preparation of a Dieback Management Plan for the
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required for at least three years following completion of
construction. Pre and post-construction dieback mapping is
essential in order for effective hygiene measures. Dieback
monitoring post-construction needs to occur to determine
introduction or spread of die back that may not express for at
least three years. There does not appear to be a commitment
to this in the PER. While hygiene management will be applied
during the construction phase, due to ground and soil
disturbance there will remain a possibility of dieback
introduction and/or spread and the recommendation above
attempts to address this. For example, the Priority Ecological
Communities on Mettler and Shearer roads are in excellent
condition, vulnerable to disturbance and require a high level of
post disturbance dieback management.

entire Southdown Magnetite Project, including the Cape Riche Seawater Desalination
Plant. This plan will include:

Baseline dieback assessment of the Project area and mapping prior to construction
commencing;

Dieback hygiene management measures;

Monitoring requirements including inspection of hygiene practices; and

Post construction assessment and mapping would be undertaken three years after
completion of the construction phase.

Both the CEMP and OEMP, provided as Appendices to this response document,
contain provisions for dieback mapping, management and monitoring (.

1.6.6 DEC considers that, a consolidated offset table should be
presented that accounts for all components of the total Grange
Southdown Magnetite Project and that biodiversity offsets are
considered relative to South Coast Region regional priorities.

Grange is progressing consultation with the DEC over the proposed offsets for the
desalination plant and will provide a consolidated offsets table for all components of the
Southdown Project’s proposed offsets. Grange will consult directly with DEC over
opportunities for biodiversity offsets that are considered relative to the South Coast
Region regional priorities.

1.6.7 DEC considers that offset discussions should include the
potential for inclusion of revegetation or vegetation protection
that enhances the ecological linkage on freehold land between
the separated portions of Reserve 31240, and that advice from
DEC's South Coast Region is sought on this matter.

Noted.  Grange will consult with the DEC South Coast region on this matter.

1.6.8 Three dead land snails belonging to the Genus Bothriembryon
were taken during two ecological surveys. Given the apparent
diversity of the species of that genus in the area, the apparent
natural short range endemicity of many of these species, the
current level of disruption to the natural distributional ranges of
these species, the lack of detailed field collecting in that area

Grange has commissioned three separate surveys (Ecologia 2006, 2008, GHD 2011)
for Short Range Endemic (SRE) invertebrates and all three surveys have undertaken
specific searches for non-marine molluscs. SRE species surveys have included 83.5
hours targeted hand foraging.  The surveys as a whole have recorded Bothriembryon
sp. “wellstead” both within the Grange Southdown Mine site (1 specimen) and several
kilometres away in the townsite of Wellstead. No other non-marine molluscs were
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and the paucity of follow up research, those three specimens
seem to be inadequate as a base for a judgment on the
possible impact of this proposed development on the
undescribed species of Bothriembryon.

recorded during the three surveys. These specimens were identified by Ms Shirley
Slack-Smith of the Western Australian Museum Malacology department and
consultation was undertaken regarding the SRE status of the specimens (Ecologia
2006, 2008).

No specific short-range endemic surveys have been competed for the Project area,
however previous surveys have been undertaken in similar habitats to those within the
Project area. These habitats are also represented within adjacent areas of native
vegetation.

Given the extent of clearing (15.9 ha), presence of adjacent habitat, selection of
disturbed areas (where possible), and occurrence of the species within the Wellstead
area the development is expected to have a minimal impact upon the species should it
be present.

1.6.9 There has been little detailed field collecting for non-marine
molluscs in the proposed area of disturbance. Furthermore, the
desktop faunal studies have failed to capture some non-marine
molluscs species know to occur in the area eg Bothrriembryon
richeanus, currently regarded as a Short range Endemic
species. With this in mind, it seems unlikely that a search of
the Western Australian Museum Mollusc database was
conducted during the desktop assessments.

Grange has commissioned three separate surveys (Ecologia 2006, 2008, GHD 2011)
for Short Range Endemic (SRE) invertebrates and all three surveys have undertaken
specific searches for non-marine molluscs. SRE species surveys have included 83.5
hours targeted hand foraging.  The surveys as a whole have recorded Bothriembryon
sp. “wellstead” both within the Grange Southdown Mine site (1 specimen) and several
kilometres away in the townsite of Wellstead. No other non-marine molluscs were
recorded during the three surveys. These specimens were identified by Ms Shirley
Slack-Smith of the Western Australian Museum Malacology department and
consultation was undertaken regarding the SRE status of the specimens (Ecologia
2006, 2008).

No specific surveys have been competed for the Project area, however previous
surveys have been undertaken in similar habitats to those within the Project area.
These habitats are also represented within adjacent areas of native vegetation.

Given the extent of clearing (15.9 ha), presence of adjacent habitat, selection of
disturbed areas (where possible), and occurrence of the species within the Wellstead
area the development is expected to have a minimal impact upon the species should it
be present.
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1.6.10 The PER does not contain specific details of management
during trenching to ensure fauna are not trapped and killed (i.e,
maximum open trench length, maximum trench open times,
fauna egress provision) This would need to be provided in the
Construction environmental management Plan prior to
approval.

Details of pipeline construction management are outlined in the CEMP included as an
Appendix to this response document.

1.6.11 No mention of the mallee fowl and impact of habitat clearing. The EPBC Act Protected Matters Search for the Project Area and surrounds identified
the potential for the Malleefowl to occur. This database search is based on bioclimatic
modelling and does not mean the Malleefowl has previously been recorded in the
Project Area. A NatureMap database search (with a 15 km buffer around the Project
Area), which is based on records of the species, did not identify the presence of
Malleefowl. This species was not recorded during the GHD (2010) assessment of
during Ecologia (2006) surveys of the nearby Southdown Mine site.

The Mallefowl occurs in the semi-arid to arid zones of Australia, south and west of the
line from Cape Farquhar to the Eyre Bird Observatory. The species exists on sandy or
loamy soils that receive 200 to 450 mm of rainfall each year in shrublands and low
woodlands dominated by Mallee vegetation, they may also occur in coastal heathlands
as well as crop fields and around roads. The nest is a large mound of sand or soil and
organic matter.

According to data on the NatureMap database the most recent records of  Malleefowl
in the vicinity of the Project are :

Most recently in 2001 near Pallinup Nature Reserve which is 24 kms from the
Project area;

In 1991 Near Beaufort inlet (21 kms from the Project area);

In 1992 18 kms north east of Wellstead along Pallinup River near the Borden –
Bremer Bay road.

GHD assessed the likelihood of this species occurring as part of the PER. This
assessment considered that the species or species habitat may occur within the
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broader area but as it has not been recently recorded near the alignment and no
evidence of the species being present was noted it is unlikely to be within the Project
site. Reasons to discount the occurrence of the Malleefowl within the Project site are:

Limited habitat – the Project site is a linear area of up to 15.9 ha.

The species has not been recorded in the wider area for 10 years.

The Project area is largely located within in cleared paddocks which are not suitable
habitat for the species.

The threatening processes to the Malleefowl include grazing, clearing, fragmented
populations and predation by introduced species. All these processes are long
established and widely present in the area and this 15 ha project does not have the
spatial extent to influence these landscape scale issues.

1.6.12 There are Declared Rare Flora recorded on Cape Riche
Reserve 14942.

These records are shown in Figure 10 of the PER. Reserve 14942 is approximately
750 m from both the intake and outfall infrastructures. The Project footprint will not
impact on Reserve 14942.

1.6.13 Another potential risk not previously identified is the possible
detrimental effect that sea spray borne pollutants resulting from
the effluent plume may have on the terrestrial flora and fauna
of Cape Riche area. Sea spray can have the potential to travel
many kilometres. This phenomenon has been acknowledged
and studied in NSW in relation to sewerage outfalls.

The brine from the desalination plant will be returned to the sea on the south side of
Cape Riche via a pipeline and engineered gutter flowing naturally into a high energy
seawater fissure. This location will enable mixing of the brine stream in a high energy
wave environment with good water exchange, ensuring efficient dilution occurs.

Native terrestrial flora and fauna associated with the Cape Riche area will be sea spray
tolerant where seas salt spray naturally occurs.  The brine discharge from the
desalination plant is not expected to contribute to a measurable increase in the
naturally occurring sea salt spray in the region.

Marine fauna and benthic primary producers have been identified as the most sensitive
environmental receptors for the brine discharge and a BDMP has been developed to
manage and monitor for these impacts.

1.6.14 A serious potential risk not identified is the possible detrimental
effect that sea spray borne pollutants resulting from the

See response to submissions 1.6.13.
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effluent plume may have on the terrestrial flora and fauna of
Cape Riche area. This phenomenon has been acknowledged
and studied in NSW in relation to sewerage outfalls. Sea spray
can have the potential to travel many kilometres.

1.6.15 As acknowledged in the PER document, the proposed
Desalination Plant would be slap-bang in the middle of an
identified weak point in the South Coast Macro Corridor.
Infrastructure, Noise, vehicle traffic and artificial lighting further
degrade the concept and purpose of a macro corridor.

The Project is located within an existing weakness in the South Coast Macro Corridor.
The section at which at the alignment crosses the corridor is located within an existing
cleared paddock. The pipeline will be buried in this location while other infrastructure
such as the powerline will not prevent fauna movement or restrict ecosystem
connectivity.

The Project is clearing up to 15.9 ha of vegetation, which is not considered significant
within the 700 km long South West Macro Corridor.

1.7 Noise

1.7.1 In addition to the potential for Operational noise impacting
marine and terrestrial fauna, it will also impact upon campers,
visitors and residents. The question of how operational noise
will be managed is unanswered. Increased traffic/trucking of
sludge etc from both pumping station and plant.

Details of management procedures for operational noise are outlined in the OEMP
provided as an Appendix to this response document.

1.7.2 Being the closest residents to the proposed plant site, we are
concerned in regard to operational noise. Because of our
elevation above the proposed site, we know that noises carry
up to our area easily from even further away than 1.9km. We
do not know what 25db - 35db -65db will mean to us. We know
how machinery sounds from 3 - 6kms away, but not a
desalination plant running 24 hours a day.

Noise modelling undertaken by GHD on behalf of Grange reflects worst case
meteorological conditions, surrounding topography and existing noise environment.
Current Environmental Protection (Noise) Regulations 1997 state that a night time
assigned La 10 noise level of 35 dB(A) is the current acceptable threshold. Based on this
information and assessment of predicted noise levels, operational noise of the Plant
will be well below 35 dB(A) at Cape Riche campsite and Moir , Lock and Turnor
residences.

Grange has consulted with local residences regarding their concerns and is preparing
an explanatory letter to provide further details on noise and light related concerns.
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1.8 Visual Amenity and Light

1.8.1 Additional information is required on the visual impact of the
intake channel when being viewed from the ocean directly
opposite these places (i.e, the view that surfers/recreational
fishers/boaters would expect to see).

A photomontage of the modelled Open Channel Seawater Intake and Pump Station as
viewed from Cheyne Island has been prepared and is presented in Figure 17, Section
7.2.

1.8.2 The Visual Impact Assessment should be expanded to include
the Mount Melville nature trail within Reserve 14943, and the
results of the expanded Visual Impact Assessment should be
used to inform the building design, colour, texture and security
lighting of the desalination plant and relevant infrastructure
with the aim to minimise the visual impact of the development
from key viewpoints.

An ‘Addendum to Visual Impact Assessment’, has been prepared and is presented in
Appendix E.

1.8.3 The recommendations from the visual assessment (prepared
by GHD) for integration of infrastructure should be a condition
of implementation.

Noted.

1.8.4 Despite Grange’s intent to disguise and conceal the
desalination plant and associated infrastructure, from many
vantage points it will present significant visual pollution, totally
out of context with the surrounding landscape, it will be in full
view from the spectacular nature walk on Mt Melville
(Konkoberup Hill), other high ground and from along the Eyre
River. Furthermore, from the southern aspect the effluent
outfall and infrastructure will be highly visible from the coast
and sea.

With respect to the visual impact of the Project from the nature walk on Mt Melville, an
‘Addendum to Visual Impact Assessment’, has been prepared and is presented in
Appendix E.

A photomontage of the modelled Open Channel Seawater Intake and Pump Station as
viewed from Cheyne Island has been prepared and is presented in Figure 17, Section
7.2.

1.8.5 The Visual Impact document is very limited in its scope,
focusing on only a few out of the many viewpoints which are
frequently accessed, and which may be more so in the future.
For example, the pump station and the desalination plant will

An Addendum to Visual Impact Assessment is presented in Appendix E, which focuses
on the Mount Melville nature trail within Reserve 14943. Further, a photomontage of
the Open Channel Seawater Intake and Pump Station as viewed from Cheyne Island is
presented in Figure 17, Section 7.2.
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be visible from the walk trails on Mt Melville, from coastal
walking, the Eyre river valley, and from Cape Riche hills. The
intake and outfall will be visible from the coast and sea. Clear
views of the outfall are available from the sea and the
recreation reserve immediately South-west of Cape Riche. The
traditional and current Noongar camping ground known as
“Coynes Corner”, although very close to the desalination plant
site, was not even mentioned. At night the plant and pump
station will be lit for security. The visual impacts of the
desalination plant and associated infrastructure, will
significantly degrade the Heritage experience intrinsic to the
historic Cape Riche homestead property.

“Coynes Corner” is not a site defined under the Aboriginal Heritage Act 1972.
However, potential impacts to this area were considered during the 2009 ethnographic
and archaeological surveys of the proposed two pipeline options which was undertaken
in consultation with Noongar representatives of Australian Cultural Heritage
Management (ACHM) and the SWALSC.  During the consultation process it was noted
that while the site was not directly in the path of the proposed pipeline option 1 (the
selected option), the stakeholders requested that the area be treated with respect and
that no equipment or heavy vehicles be taken in there from the road during pipeline
construction.

With respect to lighting, Section 5.10 of the OEMP (Appendix C) incorporates the
following management procedures:

‘Lighting positioning and direction at the desalination plant will be determined with
consideration of nearby stakeholders visual amenity, in consultation with the
appropriate stakeholders where appropriate’

‘Any lighting shall be directed toward the intended target’

‘Lighting that is not required and has no impact on operations and / or personnel health
and safety will be switched off’

The visual impact of the Project has been discussed with the landowner of the Cape
Riche homestead and project infrastructure will be buried.

1.8.6 Being the closest residents to the proposed plant site, we are
concerned in regard to lighting of the desalination plant. We
would like to see lighting kept to a minimum to avoid any big
night time glow spilling out too far. We understand the need for
enough light for safety and operational reasons but hope this
could be directed as much as possible.

Night time lighting levels at the desalination plant will be at a minimum level necessary
to meet safety, security and operational requirements while giving consideration to
nearby residences and other vantage points.  It is anticipated night time lighting
requirements will be similar to street lighting.

Impacts of light emissions depend upon distance from the light source, strength of
lighting and the type of lighting impact. There are three distinct types of lighting
impacts, namely direct light, indirect light and night glow.

The visual impact assessment conducted by GHD gave consideration to nearby
residences and potential light impacts from the proposed plant. Due to the presence of
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existing mature trees and buildings it is likely that these residences will experience
restricted views towards the desalination plant. While it is possible that some
individuals may be able to see the desalination plant when lit at night, the distance to
these residences (i.e. approximately 1900 m) from the site suggests that impacts are
likely to be minimal.

The final design of the proposed plant will give consideration to potential lighting
impacts on nearby residence and other vantage points.  The OEMP also specifies
measures to minimise the visual impacts of the plant. Section 5.10 of the OEMP
(Appendix C) incorporates the following management procedures:

‘Lighting positioning and direction at the desalination plant will be determined with
consideration of nearby stakeholders visual amenity, in consultation with the
appropriate stakeholders where appropriate’

‘Any lighting shall be directed toward the intended target’

‘Lighting that is not required and has no impact on operations and / or personnel health
and safety will be switched off’.

Grange has consulted with local residences regarding their concerns and is preparing
an explanatory letter to provide further details on noise and light related concerns.
Consultation with these residents will continue to minimise impacts as far as possible.

If night time light emissions are found to be intrusive, a 24 hour complaint phone
number will be maintained. Lighting management and mitigation strategies may include
physical barriers and/or alteration of lighting direction.

1.8.7 Aesthetic and natural and cultural and social values don't seem
to be properly considered in the decision to opt for Cape
Riche. Yet in August 1993 in the EPA's Submission on the
Albany Region Plan at 2.3.2 it is stated "The EPA considers
there are a number of major constraints to heavy industrial
development ... at Wellstead-Cape Riche".

Aesthetic, natural, cultural and social values have been properly considered in
developing the engineering design of the desalination plant and all related
infrastructure. Standard intake and outfall structures were to be located within the
marine environment near Cape Riche, some 500 m off shore. The most favoured
location for the desalination plant was also at the coastal margin near Cape Riche.
Following extensive consultation, the nominated desalination plant location was
selected due to aesthetic, natural, cultural and social values. Equally, the engineering
of the intake and outfall structures was heavily modified from the original concept, to
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suit both the local environment and prevailing sea state conditions.  The present
location of each of the structures was changed from the original concept due to
aesthetic, natural, cultural and social values. A hallmark of the work done on the
development of the desalination plant and associated structures has been the
interaction, feedback and positive outcomes with the local community, which has led to
a community driven solution.

The aesthetic, natural, cultural and social values have been considered and are
discussed throughout Sections 7 to 21 of the PER.

1.8.8 I cannot see that Grange Resources have properly considered
their choice of location. Natural and aesthetic and social values
appear to have been left out of their considerations in deciding
to propose Cape Riche for a Desalination Plant.  Costs of a
Desalination Plant must include environmental effects, effects
on natural beauty, social impact on the people who visit and
love Cape Riche.

Section 2.3 of the PER outlines the criteria upon which Grange selected the location of
the Desalination Plant. This criteria includes natural, aesthetic and social values,
including extensive consultation with nearby landowners.

Grange has undertaken extensive stakeholder consultation since 2009, understanding
the Wellstead community’s values of the Cape Riche area and identifying positive and
negative impacts of the desalination plant on the Cape Riche Area. A formalised social
impact assessment was not considered to be necessary as for this Project as the
Project specifically assessed the following environmental factors within the PER:

Noise and vibration;

Recreational values;

Visual amenity;

Reserves and Conservation areas; and

Indigenous and non-indigenous heritage.

1.9 Air Quality

1.9.1 A quantity of sludge will be collected and stored at the
proposed pumping station as well as the plant, thereby posing
a risk of smell, which will impact Cape Riche’s high tourist and
recreation appeal and values. Odour abatement was not

Stored waste sludge is a potential odour source. Further details regarding odour
assessment and abatement are identified in the Air Assessment undertaken by GHD
(Appendix K, of the PER). The Air Assessment states:

‘The sludge dewatering centrifuges will be housed in a building and wastes will be
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considered necessary, despite potential impacts. removed (frequency unknown at this stage) in covered skip bins, reducing the

likelihood of odour emissions.’

Given the low risk of odour impact, specific odour abatement technology is not
considered necessary, however it is noted that this technology is available and could
be retro-fitted in the unlikely event that odour becomes an issue.

Further information regarding potential odour sources and management is provided in
Section 7.3.

1.10 Indigenous Heritage

1.10.1 Since the Aboriginal heritage survey was completed there have
been changes to the footprint of the proposal.

The minor changes to the original footprint will be addressed through a follow up
heritage survey. The changes to the footprint area are all contained within cleared
agricultural areas. Should any sites be identified and potentially impacted, a Section 18
application will be made to the Department of Indigenous Affairs to disturb the sites,
Should the Section 18 application be unsuccessful, alternative solutions will be
identified.

1.10.2 There are place within the Grange Resources Mining leases
that may be sites under section 5 of the AHA currently listed on
the Register.

Seven registered Aboriginal heritage sites are located within the mine site Project area.
These sites have been the subject of extensive works to describe, record, document
and interpret, through a Section 16 application with the Department of Indigenous
Affairs, together with extensive consultation with Native Title claimant families and
other local Aboriginal family representatives In October 2011, a Section 18 application
was lodged with  the Department of Indigenous Affairs to disturb the seven registered
sites as part of the Southdown Magnetite Project development.

1.10.3 There were a number of places identified during the
Ethnographic and Archaeological surveys undertaken by
ACHM for which site recording forms have not yet been
received. The proponent is reminded of section 15 of the AHA
which requires the disclosure of places suspected to be
Aboriginal Heritage places to the Registrar of Aboriginal Sites.

The Southdown Project team will comply with the requirements of Section 15 of the
Aboriginal Heritage Act (AHA) in relation to the survey undertaken by ACHM.
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1.10.4 DIA considers that management of impacts to Aboriginal
heritage should be dealt with in an 'Aboriginal Cultural Heritage
management Plan' rather than in the proposed CEMP and
OEMP as described on page 215.

An Aboriginal Heritage Management Plan is currently being developed as part of the
Southdown Magnetite Project approvals schedule. A draft version is expected to be
available for comment before the end of 2011.

1.10.5 Allowing and approving a De-Salination Plant at Cape Riche
would show gross insensitivity and imbalance in decision-
making to its outstanding natural values its historical and social
values, and as a place of great significance to the Nyoongah
People where they had always lived, with many food and other
resources.

The proposed desalination plant and all related infrastructure is all to be located on
cleared agricultural land. Consultation with local Noongar people commenced in 2009.
Further consultation occurred in 2010 and 2011 through the representative groups
Albany Heritage Reference Group Aboriginal Corporation (AHRGAC) and the
Southwest Aboriginal Land and Sea Council (SWALSC).

1.10.6 Nyungah People's gathering place, a centre for the local
district.  Cape Riche is as I read it at the heart and soul of 'That
Deadman Dance', Cape Riche itself must be looked on as a
Site of literary history and Nyungah history and Sacredness,
and be preserved for that, with absolutely no industrialisation
by a hellish De-Sal Plant, day and night sucking up pure salt
water and all the life that lives in it, and befouling the sea with
pumping out mucky water and foul waste in those pipes.

Extensive community consultation and involvement has occurred in relation to the
desalination plant proposal, as it is recognised the Cape Riche area is valued by the
community.  The extensive environmental impact assessment completed for the
desalination plant Project contributed to the final location of the intake channel and
brine discharge outfall.   In addition, the desalination plant Project will be subject to
licensing under the Environmental Protection Act 1986 which will require the monitoring
of all emissions and discharges associated with the plant.  The licence conditions will
discharge triggers and limits imposed on the Project to ensure that the environment is
protected from emissions and discharges from the Project.

1.10.7 Cape Riche is a significant place to Noongar people, the
traditional owners. A number of important sites, events and
persons are associated with the area.

Extensive community consultation and involvement has occurred in relation to the
desalination plant proposal, as it is recognised the Cape Riche area is valued by the
community. A detailed Aboriginal Heritage survey was conducted in October 2009. The
report on the work done was included in the PER document.

1.10.8 Cape Riche should be out of bounds for a Desalinination Plant
because it is Spiritual Dreaming, and our Culture and History is
there, many Nyungar Families are connected to the Cape
Riche Area from before the Coming of the White man, and

Extensive community consultation and involvement has occurred in relation to the
desalination plant proposal, as it is recognised the Cape Riche area is valued by the
community. Consultation with local Noongar people commenced in 2009. Further
consultation occurred in 2010 and 2011 through the representative groups Albany
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from then up to the present moment. Heritage Reference Group Aboriginal Corporation (AHRGAC) and the Southwest

Aboriginal Land and Sea Council (SWALSC).

1.10.9 There are many many unrecognised Sites which are not
recorded because not many surveys have been done in the
Area, as mentioned in the Anthropological Report.

Monitoring for Aboriginal artefacts by appropriate people will occur in previously
undisturbed areas, during ground disturbing activities.

1.10.10 Where the De-Salination Plant is planned is the core of
Nyungar writer Kim Scott's book That Deadman Dance -
 at Cape Riche.

Extensive community consultation and involvement has occurred in relation to the
desalination plant proposal, as it is recognised the Cape Riche area is valued by the
community.  Grange is cognisant of the social and cultural values of the area.  Siting of
the desalination plant and associated infrastructure on cleared farmland minimises the
potential impacts to sites of Aboriginal heritage and culturally significant sites.

1.10.11 A Desalination Plant at Cape Riche, and a mine in the Area of
the Stirling Ranges at Wellstead and pipelines to Cape Riche
and back to Wellstead, and waste water and poisons spilled
into the Sea, and dumping in landfill of the waste from de-
salination will affect all Nyungar People and all People.

Extensive community consultation and involvement has occurred in relation to the
desalination plant proposal, as it is recognised the Cape Riche area is valued by the
community.  The desalination plant Project will be subject to licensing under the
Environmental Protection Act 1986 which will require the monitoring of all emissions
and discharges associated with the plant.  The licence conditions will discharge
triggers and limits imposed on the Project to ensure that the environment is protected
from emissions and discharges from the Project.

1.10.12 We would like you yourselves to consult with all Nyungar
Elders who have knowledge, ties, links and Sacred Beliefs
along the South Coast.

Extensive community consultation and involvement has occurred in relation to the
desalination plant proposal, as it is recognised the Cape Riche area is valued by the
community. Consultation with local Noongar people commenced in 2009. Further
consultation occurred in 2010 and 2011 through the representative groups Albany
Heritage Reference Group Aboriginal Corporation (AHRGAC) and the Southwest
Aboriginal Land and Sea Council (SWALSC).

1.10.13 The Archaeological and Ethnographic report is invalid. Extensive community consultation and involvement has occurred in relation to the
desalination plant proposal, as it is recognised the Cape Riche area is valued by the
community. Consultation with local Noongar people commenced in 2009. Further
consultation occurred in 2010 and 2011 through the representative groups Albany
Heritage Reference Group Aboriginal Corporation (AHRGAC) and the Southwest



6861/26005/116365 Cape Riche Seawater Desalination Plant
Response to Submissions

Submission Issue Proponents Response
Aboriginal Land and Sea Council (SWALSC).

1.10.14 The Archaeological and Ethnographic Report is irrelevant to
the current proposal and should not be used. The Nyungars
involved were misled and were not aware that the Desalination
Plant was going to be anywhere other than at the mine site
26.5km away. It is reasonable to presume that, had they been
aware of it’s siting at Cape Riche, their responses may have
been entirely different, and a much higher level of scrutiny and
consideration may have been applied. Consultation only
addressed two proposed locations for the inflow and outfall
pipes. Indigenous approval/agreement for Option 1 pipeline
route was conditional upon locating the desalination plant at
the mine site. Instead of objective data collecting on the
different experiences, knowledge, and cultural understandings
of the informants, a narrative emerged which highlighted
divisions of viewpoints. As readers this had the effect of being
led to favour specific informant contribution while discounting
others. This is neither objective, respectful, nor professional.
The divisive atmosphere in which some of the data appears to
have been collected, may not have been conducive to a free
and open exchange of information due to uncomfortable social
dynamics. Errors in the above mentioned report cause
confusion, eg with an entirely different area, Cape Arid, (see
page 15) Although Ethel Hassell’s book (My Dusky Friends)
was mentioned in the report, it failed to acknowledge a Cape
Riche creation story, “Norm and Cubine”, Chapter 24. Cubine
Rock is still at Cape Riche. Failed to reference Bob Howard
(deceased), well-known Albany Historian who has documented
Noongar whalers and sealers from Cape Riche, as well as
many other aspects of south coast Aboriginal history. Does not
report that, along with other examples, George Cheyne
repeatedly requested assistance from the colonial secretary

The Archaeological and Ethnographic report for the desalination pipeline alignment
was undertaken in accordance with the requirements of the Aboriginal Heritage Act
1972. Extensive consultation and engagement of Noongar people was undertaken
during this phase. Follow up Aboriginal Heritage surveys are planned before the end of
2011 to address the changes. This work will also be undertaken in accordance with the
relevant Act.

The Archaeological and Ethnographic report for the desalination pipeline alignment
was undertaken in accordance with the requirements of the Act. Extensive consultation
and engagement of Noongar people was undertaken during this phase.

The Southdown Project has a long history of community consultation since 2005. The
principal contact has been through landowner engagement to secure an access
alignment for the slurry pipeline, traversing some 100 km across mostly freehold land.
A detailed Aboriginal Heritage survey was conducted in 2005 on both the proposed
mine site and the proposed slurry pipeline alignment. Further work was conducted in
2006. During these works, local Noongar people were engaged and involved. Since
that time regular, (at least twice a year) Southdown Project updates have been
provided to both the AHRG and SWALSC, by members of the Southdown Project
team. A detailed Project briefing was provided to the Deputy Director General of the
Department of Indigenous Affairs and others, including the Albany operations manager,
on 12 August 2011. The feedback received was that the presentation was extremely
informative.
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and other authorities to punish Noongars at Cape Riche and in
the surrounding district, therefore the author’s conjecture that it
was a peaceful place is false. There are unconfirmed accounts
of two separate massacres of Aboriginal people at Cape Riche
in early times.

1.10.15 The proposal will adversely affect the Nyungah’s traditional
owners cultural heritage sites and their rights as Indigenous
Peoples to the conservation and protection of their tradition
lands and culture; and the permit is being sought without
obtaining the Nyungah’s traditional owners free and informed
consent.

Extensive community consultation and involvement has occurred in relation to the
desalination plant proposal, as it is recognised the Cape Riche area is valued by the
community. Consultation with local Noongar people commenced in 2009. Further
consultation occurred in 2010 and 2011 through the representative groups Albany
Heritage Reference Group Aboriginal Corporation (AHRGAC) and the Southwest
Aboriginal Land and Sea Council (SWALSC).

1.10.16 There’s quite a few Sacred Sites around there - the one on the
River where they used to fish.  Aboriginal and non-Aboriginal
People used that Site to catch bream.

Extensive community consultation and involvement has occurred in relation to the
desalination plant proposal, as it is recognised the Cape Riche area is valued by the
community.  The desalination plant Project has been designed to avoid any potential
impacts to the river.  This is evidenced by relocation of the brine outfall from the intake
location to the current location with direct discharge to the southern ocean where the
high-energy environment improves mixing and dilution of the brine discharge.

1.10.17 I am worried about the little possums too, like little mice who
have about six babies at a time and all the wildlife and all the
fish and the Camping Grounds on the River - Noongars used
to camp there years ago.  Everyone used the Camping
Grounds.  The white people used to catch fish.  Under the
Aboriginal Heritage Act all of Cape Riche is an Aboriginal Site.

As discussed in Section 10.6 of the PER, it is unlikely that the impact on terrestrial
fauna will be significant owing to the following management and mitigation measures:

Clearing will be undertaken progressively away from already cleared areas to allow
fauna to move away from the area of disturbance;

Trenches and excavations will be inspected for fauna by suitably qualified
personnel, occurring immediately prior to work commencing and also within two
hours post sunrise and pre-sunset. Fauna egress ramps will be installed in areas
adjacent to native vegetation to minimise the risk of fauna becoming trapped;

Native fauna encountered during clearing will be allowed to make their own way
from the site. If this is not possible, a DEC approved zoologist will be used to
translocate individuals to locations approved by DEC; and
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Any injured fauna encountered by the Contractor will be given to local animal carers
or a local vet.

Specific management measures are also in place to minimise impacts to native flora
and vegetation habitat as outlined in Section 7.6 of the PER.

With respect to fish, the marine water intake has been designed to achieve an industry
standard 0.15 m/s intake velocity, as outlined in Section 11.5.3 of the PER, which
provides an adequate safety factor for 96% of fish species (US EPA 2001). In context
of the local environment, this intake velocity is well within the natural current speeds at
the intake location and hence any species already present within the bay would be
capable of swimming against the intake current if necessary. Ecotoxicology tests of the
brine discharge (Section 8.5.5 of the PER) indicate that a 53 fold dilution is required for
99% species protection at the boundary of the LEPA. Modelling estimates that there
will be an actual dilution of 60 to >300 fold within the LEPA. This indicates that there
will be negligible impacts on fish species outside of the LEPA.

Any camp grounds along the river running into Cheyne inlet will remain un-impacted by
the Project.

1.10.18 I feel that this proposal is highly disrespectful of the wishes of
the local Nyungah People.

Extensive community consultation and involvement has occurred in relation to the
desalination plant proposal, as it is recognised the Cape Riche area is valued by the
community. Monitoring for Aboriginal artefacts, by appropriate people, will occur in
previously undisturbed areas, during ground disturbing activities.

1.10.19 Nor is there to my knowledge any Ethnographic and
Archeological studies or Report for the the proposed
Desalination Plant site itself for you to consider. I couldn't find
anything amongst the documents. I can't see at all how any
effects on Nyungar Cultural and Heritage of the proposed site
for the Desalination Plant itself at Cape Riche will be able to be
considered by you as the EPA without a study. (Maybe Grange
have one coming up some time in the future, which is no help
to you, the EPA. There is no ethnographic or archeological

The Archaeological and Ethnographic report for the desalination pipeline alignment
was undertaken in accordance with the requirements of the Aboriginal Heritage Act
1972. Extensive consultation and engagement of Noongar people was undertaken
during this phase. Further follow up Aboriginal Heritage surveys are planned to be
completed before the end of 2011 to address the minor changes in alignment since the
original survey in October 2009. The desalination plant is proposed to be located some
4.5 km from the coast in cleared farmland where the pipeline was included in the 2009
survey. The survey found no evidence of Aboriginal heritage on the alignment. The
plant is proposed to be located on the alignment previously surveyed. All
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information, yet the Desal Plant will require major excavation,
and may lead to destruction, damage, concealment, and
alteration of Aboriginal Sites (ie offences under the Aboriginal
Heritage Act), if there is/are any Aboriginal Sites in the area of
some hectares. The existing Archeological and Ethnographic
Study is a survey only for Sites along the pipeline route from
Cape Riche to the mine near Wellstead. It reports on Nyungar
knowledge and information concerning the pipeline route area.
There is no ethnographic or archeological information that I
have found for the proposed siting of the Desalination Plant at
Cape Riche as selected by Grange Resources. It is not
included in this existing Archeological and Ethnographic
Survey as far as I can see. Nor am I aware of hearing from
anyone of any ethnographic and archeological work and
consultation with Nyungar Elders and people for the proposed
site for the Desalination Plant itself at Cape Riche and its
impacts on Nyungah Culture and Heritage, unles it is in a
different set of documents.

communications during 2011 confirmed the revised location of the desalination plant

Monitoring for Aboriginal artefacts, by appropriate people, will occur in previously
undisturbed areas, during ground disturbing activities.

A right to consult, not negotiate, had been acknowledged under the Native Title Act
1993 in relation to four small parcels of land. Three of the parcels are areas of
unallocated crown land where the proposed slurry pipeline is proposed to be located,
with the fourth, the area of seabed below the High Water Mark (HWM) where it is
proposed to excavate the seawater intake slot for the desalination plant.  Discussion
between SWALSC and the SDJV in relation to Native Title matters has been ongoing
since 2009. A formal offer letter has been provided to SWALSC for their consideration,
detailing the commitment by the SDJV to address Native Title matters. The
commitment is consistent with the subject of the previous discussions.

1.10.20 I noted an important point - that it was reported that the
Nyungar people consulted on the pipeline route proposed that
the Desalination Plant should be situated at the Minesite - if the
mine goes ahead. To me, this suggests concern by Nyungar
People for Grange's proposed area for the Desal Plant.

Further follow up Aboriginal Heritage surveys are planned to be completed before the
end of 2011 to address the minor changes in alignment since the original survey in
October 2009. The desalination plant is proposed to be located some approximately
4.5 km from the coast in cleared farmland where the pipeline was included in the 2009
survey. The survey found no evidence of Aboriginal heritage on the alignment. The
plant is proposed to be located on the alignment previously surveyed. All
communications during 2011 confirmed the revised location of the desalination plant.

1.10.21 Cape Riche is as I read it at the heart and soul of 'That
Deadman Dance', by the well-known Nyungar author Kim
Scott, for which he was justly awarded the Miles Franklin
award this year. In fact it is the second time he has won the

Extensive community consultation and involvement has occurred in relation to the
desalination plant proposal, as it is recognised the Cape Riche area is valued by the
community.
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Miles Franklin - he won it for first time for the brilliant earlier
book, 'Benang', which ranges over a wider area, but includes
the Southern Coastline and Cape Riche. Cape Riche also
comes into his second book, 'Kyang and Me'. In my view, Cape
Riche itself must be looked on and celebrated as a Site of
literary history, and for that reason alone should not be
industrialised and disturbed by a Desal Plant, power station,
vehicles, pipelines, noise, pollutants, heavy chemicals, dead
and rotting sea-life that has been sucked up, poisoned and
spewed out again, or merely contaminated by all that goes with
a Desal Plant.

1.10.22 There has been no thorough heritage report or evaluation.
While limited local significance has been acknowledged in the
Ethnographic and Archaeological report, heritage values have
been seriously down-played in the PER.

Extensive community consultation and involvement has occurred in relation to the
desalination plant proposal, as it is recognised the Cape Riche area is valued by the
community. Consultation with local Noongar people commenced in 2009. Further
consultation occurred in 2010 and 2011 through the representative groups Albany
Heritage Reference Group Aboriginal Corporation (AHRGAC) and the Southwest
Aboriginal Land and Sea Council (SWALSC).

1.11 Recreation

1.11.1 Our leisure time activities will suffer, also employment from
fisheries and tourism will suffer.

All reasonable measures have been considered to limit the potential environmental and
visual impacts of the desalination plant and associated infrastructure.

Grange has actively consulted with local abalone fishers and incorporated a number of
design and management factors to reduce any potential adverse impacts.  The marine
water intake has been designed to achieve an industry standard 0.15 m/s intake
velocity, as outlined in Section 11.5.3 of the PER, which provides an adequate safety
factor of 96% of fish species (US EPA 2001). This intake velocity is well within the
natural current speeds at the intake location and hence any species already present
within the bay should be capable of adequately swimming against the intake current if
necessary.

Section 11.5.4 of the PER outlines the assessment of potential impacts to marine
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species. Modelling of the mixing zone of the brine discharge coupled with
ecotoxicological testing suggests that the brine will be totally mixed with seawater at
concentrations safe to 99% of marine species at a distance 40 m from the discharge
fissure (the LEPA). Given the small area of potential impact directly adjacent the
discharge location and the high energy wave environment, the risk of impact to marine
species is not considered significant.

Given the mixing zone boundary for 99% protection of species is only 40 m from the
land, free movement of species and any potential commercial fishing is unlikely to be
impacted by any plume present.

Tourism Western Australia was consulted during the PER process. Their submission
noted the assessment undertaken and advised that they had no comments or
objections to the proposal.

1.11.2 There is a lot of recreational fishers who regularly use this
place to catch whiting, squid, many other species. Cape Riche
is a natural fish habitat and should not be interfered with by
people who don’t care (Grange resources). I have fished and
surfed the south coast ranging from Albany to Esperance for
the last 20 years. I have seen the bay at Cape Riche have
some of the largest swells in my life. Where the proposed inlet
pipe is to go I have witnessed very large swells and strong
currents.

See response to submission 1.11.1.

1.11.3 The open channel seawater intake system and pumping
station (up to 2 hectares) is planned to be situated on the
shores of Cheyne Bay at the base of Mt Catherine,
approximately 500m from Eyre River mouth, in a large hole
excavated into granite, to or below, sea level. This site is
immediately adjacent to ‘Cape Riche‘ surfing break, a rare,
quality wave of legendary significance to south coast surfers.

Blasting at the intake site will be restricted to only the intake channel contained within
the rock armour. The CEMP (Appendix B) includes a no flyrock policy to prevent flyrock
occurring and entering the surrounding waters, including the surf break. The CEMP
also stipulates a maximum charge weight per delay, which will confine the blast
impacts to within the targeted area of the intake channel, therefore there will be no
physical changes to the rock/reef outside of this area.

The presence of the seawater intake, approximately 500 m from the surf break, will not
impact wave formation at the surf break. There is no offshore infrastructure associated
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with the intake channel and there will be no changes to the offshore bathymetry within
Cheyne Bay.  The intake has been designed to have a low water velocity and will be
adequately fenced to prevent it from becoming a safety issue.

The pumping station will not prevent access along the coastline of Cape Riche to reach
the surf break.

1.11.4 The existence of a desalination plant and associated
infrastructure, at Cape Riche will greatly impact and degrade
the unique environmental, Heritage, surfing, fishing, holiday
and landscape values and experiences.

All reasonable measures have been considered to limit the potential environmental and
visual impacts of the desalination plant and associated infrastructure.

Grange has worked with local stakeholders over several years to realise potential
benefits and minimise adverse impacts associated with the Southdown Project.  One
such example where a positive outcome has resulted from community engagement is
the relocation of the proposed brine discharge to the south side of Cape Riche away
from the more sheltered waters and seagrass within Cheyne Bay.

1.11.5 For over 150 years Cape Riche has had significance to many
people as a popular holiday and recreation location. At
Christmas in 1932 over 100 people were counted holidaying
on the beach. Many local, regional, national and international
visitors enjoy diving, fishing, surfing, boating, and swimming in
its pristine waters, with wildflowers, whale and seal watching,
camping, caravanning, history and bushwalking being some of
the other attractions to the area. There is a camping ground
with caretaker and regular summer holiday kids swimming
lessons are also held here. Cape Riche has long been a social
focal point for the surrounding areas. Themes include
Maritime, Noongar, Cheyne / Moir, trade, whaling, sealing,
architecture, agriculture, sandalwood, marine and diving,
wildflowers and boat based coastal, island and river tours.

Section 17 through 21 of the PER identifies the importance of the recreational and
heritage values of the Cape Riche region.  The potential impacts and management
actions are discussed in these Sections.

All reasonable measures have been considered to limit the potential environmental and
visual impacts of the desalination plant and associated infrastructure.  Specific
recreational and heritage issues are responded to in more detail throughout this
document.

Licensing requirements under Part V of the EP Act and ongoing management and
monitoring (including water quality, seagrass, corals and intertidal) during operation will
confirm that the environmental quality values are protected.

1.11.6 Contrary to assertions in the PER, the public can and do
access both the intake and outfall sites as well as the reserve
on the end of Cape Riche (watercraft and foot traffic only).

The intake pumping station and brine discharge outfall will not prevent access along
the coastline of Cape Riche. The infrastructure associated with the desalination plant
will not prohibit access to the reserve (R 14942) on the end of Cape Riche.
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While privately owned (due to the very early land title), foot
access has traditionally been permitted by the landowner.
Furthermore,  the coastline is zoned public recreational which
also enables public access, and is regularly accessed by
surfers, fishers, coast walkers, divers etc.

A temporary exclusion zone around construction areas will be present to ensure public
safety. However, during these times it is anticipated that access arrangements will be
negotiated such that access for recreational purposes will be maintained.

The ongoing access to coastline and reserve (R 14942) on the end of Cape Riche, will
be at the discretion of the private land holder, not Grange.

1.11.7 The situation of the desalination plant (intake channel and
pump station) in granite could possibly ruin the surf break.

See response to submissions 1.11.3.

1.12 Risk of Contamination

1.12.1 Monthly checks for saline or hyper saline leaks appears to be
insufficient, given the impact that a leak could have on the
surrounding environment. Section 2.8.2 indicates that low
pressure leaks are rarely detectable, but does not indicate if
this lack of detection is likely to pose and environmental
impact.

It is reiterated that the design and construction standards of the proposed pipelines will
be such that the risk of a leak occurring is considered very low.

All pipelines associated with the desalination plant (intake, outfall and supply to the
mine-site) will incorporate flow meters.  These flow meters will enable the early
detection and remedial action to repair any critical pipeline failure.

It is acknowledged that the flow meters may not detect a low pressure minor leak,
which is why routine monthly inspections along the alignment will enable these leaks to
be identified and repaired.  In the unlikely event that a minor leak occurs, it is expected
any adverse effect would be contained around the immediate vicinity of the pipeline
and the risk of potential impact on native flora and vegetation from pipeline leaks is
considered very low.

1.12.2 Further serious concerns relate to the proposed locations of
both the desalination plant itself, and the main seawater intake
system. A site on rich farmland at the entrance to the historic
Cape Riche Homestead has been selected for the 8.5 ha
desalination plant. This is on the banks of a tributary of the
Eyre River near the head of Cheyne Inlet estuary. As the
proposed plant will be receiving, storing, handling and
deploying millions of litres of a range of toxic chemicals, the

The OEMP (Appendix C) has been produced to identify, manage and monitor the
potential adverse impacts associated with chemical handling and storage.

Grange will comply with all legislative requirements associated with the use of these
chemicals and dangerous goods, including:

Licence conditions under Part V of the EP Act;

Dangerous Goods Safety Act 2004;
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risks to the environment associated with spillage, leakage,
flooding, gaseous leakage or other discharge or accident are
very high.

Dangerous Goods Safety (Storage and Handling of Non-Explosives) Regulations
2007; and

Any other related statutory conditions placed on the Project.

1.12.3 The siting of the Plant is on the banks of a tributary of the Eyre
River, near the head of Cheyne Inlet estuary. As the proposed
plant will be receiving, storing, handling and deploying millions
of litres of a range of toxic chemicals, the risks to the
environment associated with spillage, leakage, flooding,
gaseous leakage or other discharge or accident are very high.

See response to submissions 1.12.2.

1.13 Other Approvals

1.13.1 Planning Scheme consent is required. The City will undertake
its assessment once the PER process has finished.

Noted.

1.13.2 It is advisable that Grange Resources review their tenure to
ensure it is appropriate for the construction of a desalination
plant, powerlines and pipelines connected to a mining
operation.

Various land tenure mechanisms are either in place or being developed to provide
appropriate security of tenure for the various elements of the Southdown Magnetite
Project. The mechanisms include, outright purchase, long term lease and registered
easements on the title of the land.

1.13.3 There appears to be a gap between the edge of Freehold Lot 8
and the coast. Grange will need to investigate whether the
proposed location for the brine discharge is entirely within Lot
8.

The brine discharge outlet will be located entirely within the Freehold Lot 8. This has
been confirmed through the use of Landgate information by appropriate people.

1.13.4 As the boundary of Lot 8 appears to be at the high water mark
on the coast, Grange will need to ensure that they have
Tenure extending into the ocean for construction of the
seawater intake channel.

Construction of the sea water intake slot below the high water mark is the subject of
clarification with the State Lands Department. It is anticipated some form of tenure may
be required for this section of the Project. It is likely the tenure may well be via an
Easement, similar to other Crown land areas.

1.13.5 All borrow used for the temporary rock bund would need to be
obtained from an appropriate source as per the Mining Act
1978.

Appropriate rock armour and fill will be locally sourced from excavation works
undertaken within the Project area (e.g. intake site, desalination site and mine site).
Alternatively, rock and fill necessary for the construction of the temporary platform will



7761/26005/116365 Cape Riche Seawater Desalination Plant
Response to Submissions

Submission Issue Proponents Response
be sourced from a nearby distributor.

1.13.6 If new Aboriginal Heritage sites are recorded during the
ongoing heritage survey process, or if already identified sites
are going to be unavoidably impacted by the proposal the
proponent must obtain consent under section 18 of the AHA. It
is prudent to consult the DIA prior to commencing the
application process and associated heritage surveys.

Consultation with Aboriginal representative organisations and the Department of
Indigenous Affairs has been ongoing and will form part of the engagement process for
the proposed additional Aboriginal heritage surveys. Consultation with local Noongar
people commenced in 2009. Further consultation occurred in 2010 and 2011 through
the representative groups Albany Heritage Reference Group Aboriginal Corporation
(AHRGAC) and the Southwest Aboriginal Land and Sea Council (SWALSC).

1.13.7 The granting of the permit will be in breach of the National
Strategy for the Conservation of Australia’s Biological Diversity,
UN’s Convention on Biological Diversity which Australia ratified
on June 5, 1992 and Articles 29(1) and 32(2) of the UN’s
Declaration on the Rights of Indigenous Peoples which
Australia ratified on April 3, 2009, which do spell very clearly
Australia’s obligations to conserve its, and hence global
biodiversity.

Consultation with Aboriginal representative organisations and DIA has been ongoing
and will form part of the engagement process for the proposed additional Aboriginal
heritage surveys.

1.14 Closure and Rehabilitation

1.14.1 Further detail is required in relation to the closure and
rehabilitation of the desalination plant. There is no detail in the
document outlining the proposed life of the plant.

The life of the desalination plant is 50 years which is the projected life of the
Southdown Project.  During closure and decommissioning, all infrastructures will be
decommissioned and removed from site unless the landowner requests specific
infrastructure to be retained e.g. tanks.  It is anticipated that the buried pipelines would
be decommissioned and left in-situ as is the current practice.  The removal of power
infrastructure will be undertaken in accordance with requirements from Western Power
who may or may not require the infrastructure to remain in place.  All infrastructure
associated with the seawater intake channel will be dismantled and removed off-site.
The concrete seawater intake channel will be demolished and the intake channel itself
will be filled with suitably graded rock sourced from a quarry, to ensure safe public
access through the area when decommissioned.  The brine discharge pipeline will be
removed and disposed off site as much of this pipe will not be buried due to the steep
gradient of the outfall location.
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Grange is currently developing a detailed mine closure plan as part of its Mining
Proposal for the Southdown Project, which incorporates the desalination plant, the
slurry pipeline and terrestrial infrastructure at the port.  The final decommissioning plan
for the desalination plant will be refined following stakeholder consultation.

1.15 Climate Change

1.15.1 Climate change resulting from Greenhouse gases is
increasing.  The extremely high energy use and resulting
greenhouse gas emissions of the proposed Cape Riche
Desalination Plant, associated pumping and other
infrastructure, is not acceptable nor sustainable and cannot be
justified, ethically or morally.

Desalination plants are energy intensive and result in greenhouse gas emissions;
however there are no other water supply options that will provide sufficient capacity for
the Southdown Project.  The greenhouse gas emissions generated by the desalination
plant will be offset by the Southdown Project’s environmental offsets package and/or
through the Carbon Tax expected to be introduced next year by the Commonwealth
Government.

1.15.2 I am strongly opposed to this proposal and repeat that, with
climate change and the death of our oceans, we need all the
healthy areas we can get.  We cannot afford to further degrade
our waters.

Noted. Grange has undertaken numerous technical studies to identify the key
environmental issues and appropriate management and mitigation measures to ensure
that the water quality around Cape Riche is protected from potential impacts from the
desalination plant.

Dilution of brine effluent within marine waters adjacent the outfall is discussed in
Section 8.5 of the PER, where it is highlighted that the total near-field brine dilution is
estimated to range between 60 and >300 for approximately 99% of the year (i.e. 364
days/year).

Ecotoxicology tests of the brine discharge (Section 8.5.5 of the PER) indicate that a 53
fold dilution is required for 99% species protection (chronic effects) at the boundary of
the LEPA. This indicates that there will be negligible impacts on marine species outside
of the LEPA (40 m radius from the discharge fissure).

Licensing requirements under Part V of the EP Act and ongoing management and
monitoring (including water quality, seagrass, corals and intertidal) during operation will
confirm that the environmental quality values of Cape Riche are protected.
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1.16 Sense of Place

1.16.1 Costs of a Desalination Plant must include environmental
effects, effects on natural beauty, social impact on the people
who visit and love Cape Riche. (Is there a social impact study?
I have not seen one).

Grange has undertaken extensive stakeholder consultation, understanding the
Wellstead community’s values of the Cape Riche area and identifying positive and
negative impacts of the desalination plant on the Cape Riche Area. Whilst a formalised
social impact assessment process is not required as part of the PER process, Grange
may undertake this in the future.

A formalised social impact assessment was not considered to be necessary as for this
Project as the Project specifically assessed the following environmental factors within
the PER:

Noise and vibration;

Recreational values;

Visual amenity;

Reserves and Conservation areas; and

Indigenous and non-indigenous heritage.

1.16.2 We are presenting this submission as a local family with a
strong interest in the fate of Cape Riche, a special place we
visit frequently. At Cape Riche we enjoy many activities
including fishing, camping, swimming, surfing, diving, botany,
whale and seal watching, bush and coast walking, historical
appreciation and art, in its diverse and beautiful natural
environments.  We have a family heritage connection to Cape
Riche, and a long-standing interest and involvement with the
ocean, the natural environment and history of our area.

The PER represents an assessment of the potential environmental impacts of the Cape
Riche Desalination Plant, including the majority of the recreational activities mentioned
in the submission. Impacts to recreation are discussed within Section 17 of the PER.

Access to camp ground and walking trails will remain unchanged by the Project and
local heritage sites will be protected.

Licensing requirements under Part V of the EP Act and ongoing management and
monitoring (including water quality, seagrass, corals and intertidal) during operation will
confirm that the environmental quality values are protected.

1.16.3 Even if some impacts can be managed to the satisfaction of
relevant authorities, many negative impacts to Environmental,
Landscape, Heritage, Social, Aesthetic, Scientific, Tourism,

Section 17 through 21 of the PER identifies the importance of the environmental,
recreational and heritage values of the Cape Riche region.  The potential impacts and
management actions are discussed in these Sections.
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Educational and Recreational values would still remain, and
would undeniably detract from the special qualities and
ecological significance of Cape Riche.

All reasonable measures have been considered to limit the potential environmental,
recreational and visual impacts of the desalination plant and associated infrastructure.

Licensing requirements under Part V of the EP Act and ongoing management and
monitoring (including water quality, seagrass, corals and intertidal) during operation will
confirm that the environmental quality values are protected.

1.16.4 It would be madness to endanger such a beautiful and
bountiful area for the sake of monetary profit.  Some things are
priceless. I would also like to know what studies have been
done of the proposed area before considering feasibility?

Grange acknowledges that Cape Riche is important to the Western Australian
community and accordingly, during project design, decisions were made to avoid or
mitigate both potential environmental and social impacts. Extensive studies were
conducted and included:

Heritage surveys were conducted to determine indigenous peoples’ wishes in
regard to land use around the Project;

Flora and fauna Surveys were conducted to determine potential environmental
impacts of Project;

Marine environment surveys were conducted around the intake and outfall areas to
determine potential environmental impacts; and

Visual amenity surveys were conducted to determine how the Project could be
constructed to impact on the visual amenity of local residents as little as possible.

As a result of environmental and cultural surveys, and consultation with the local
community, some modifications were made to the project design including:

Design of desalination plant to have low profiles, to minimise the effect on visual
amenity when viewed from Cape Riche Road;

Design of the sea water intake and pump station partially below ground level to
minimise the effect on visual amenity when viewed from offshore adjacent the
intake channel or from the sand bar across Cheyne Inlet;

Design of buried pipelines to maintain unimpeded access to agricultural land, road
reserves and reserves, and minimising the effect on the visual amenity of the
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landscape, generally;

Consideration of community wishes to not discharge brine in Cheyne Bay on the
north side of Cape Riche, which resulted in a shift of the initial brine discharge
location from Cheyne Bay, to the exposed south side of Cape Riche;

Consideration of the indigenous people’s wishes in regard to land use around the
treated water pipeline, which resulted in a shift of the alignment to the satisfaction of
local indigenous peoples; and

Regular consultation with the Wellstead community and stakeholders during design
and planning to better understand and consider their requirements.

Grange has endeavoured to avoid or mitigate potential social and environment impacts
of the Project, and has responded to community concerns regarding unacceptable
aspects of the Project.

1.16.5 The proposal will adversely affect Australia’s biodiversity by
irreversibly damaging the area’s locally unique land, marine
and estuary ecologies.

Section 17 through 21 of the PER address the biodiversity of the region, identifying
potential impacts and establishing management measures to mitigate these impacts.

The PER demonstrates that the proposal will not significantly impact Australia’s
biodiversity, nor the biodiversity or ecology of the Cape Riche area.

Licensing requirements under Part V of the EP Act and ongoing management and
monitoring (including water quality, seagrass, corals and intertidal) during operation will
confirm that the environmental quality values are protected.

1.16.6 It is no-ones right to disrupt and degrade this spectacular
environment which has evolved since the dawn of time... It is
far too valuable for a price tag, what is at stake here is for
future generations to enjoy, not the current to plunder!

Noted. Grange acknowledges that Cape Riche is important to the Western Australian
community and accordingly, during project design, decisions were made to avoid or
mitigate both potential environmental and social impacts. Extensive studies were
conducted and included:

Heritage surveys were conducted to determine indigenous peoples’ wishes in
regard to land use around the Project;

Flora and fauna Surveys were conducted to determine potential environmental
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impacts of Project;

Marine environment surveys were conducted around the intake and outfall areas to
determine potential environmental impacts; and

Visual amenity surveys were conducted to determine how the Project could be
constructed to impact on the visual amenity of local residents as little as possible.

As a result of environmental and cultural surveys, and consultation with the local
community, some modifications were made to the project design including:

Design of desalination plant to have low profiles, to minimise the effect on visual
amenity when viewed from Cape Riche Road;

Design of the sea water intake and pump station partially below ground level to
minimise the effect on visual amenity when viewed from offshore adjacent the
intake channel or from the sand bar across Cheyne Inlet;

Design of buried pipelines to maintain unimpeded access to agricultural land, road
reserves and reserves, and minimising the effect on the visual amenity of the
landscape, generally;

Consideration of community wishes to not discharge brine in Cheyne Bay on the
north side of Cape Riche, which resulted in a shift of the initial brine discharge
location from Cheyne Bay, to the exposed south side of Cape Riche;

Consideration of the indigenous people’s wishes in regard to land use around the
treated water pipeline, which resulted in a shift of the alignment to the satisfaction of
local indigenous peoples; and

Regular consultation with the Wellstead community and stakeholders during design
and planning to better understand and consider their requirements.

Grange has endeavoured to avoid or mitigate potential social and environment impacts
of the Project, and has responded to community concerns regarding unacceptable
aspects of the Project.
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1.16.7 The Great Southern coast is an environmental coastal
landform of great importance to the local community and the
constant flow of visiting tourists. To construct a desalination
plant in the Cape Riche / Cheyne Beach area will inevitably
adversely impact on marine life and the entire development will
be a visual menace on the unique landscape and an atrocious
eyesore to existing and future generations of the local
population and holiday-makers.

The importance of the Great Sothern Coast to the local community and visiting tourists
is understood. The local community has been consulted with extensively as discussed
with Section 4 of the PER. Tourism Western Australia have been consulted with and
have advised that they had no comments or objections to the proposal.

The potential impacts on marine life has been addressed within Sections 8, 9 and 11 of
the PER. These sections demonstrate that the environmental values of the area can be
protected.

Visual impact of the Project has been considered within Section 18 of the PER and
within the Visual Impact Assessment (PER Appendix K). An Addendum to Visual
Impact Assessment is presented in Appendix E, which focuses on the Mount Melville
nature trail within Reserve 14943. Further, a photomontage of the Open Channel
Seawater Intake and Pump Station as viewed from Cheyne Island is presented in
Figure 17, Section 7.2. A number of management measures have been detailed within
the PER that will minimise the visual impact of the Project.

Licensing requirements under Part V of the EP Act and ongoing management and
monitoring (including water quality, seagrass, corals and intertidal) during operation will
confirm that the environmental quality values are protected.

1.17 PER Quality / Accuracy

1.17.1 Unfortunately, the report is filled with the statements or words
such as UNLIKELY,  MINIMISE, REDUCE,  POTENTIAL, NOT
ADVERSELY,  ANTICIPATED and MINIMAL

Grange has undertaken baseline technical surveys to determine baseline conditions of
the terrestrial and marine environments at Cape Riche and to model and assess
potential impacts associated with the proposal. The PER has been prepared based on
the findings of these scientific studies.

Terminology used throughout the PER is considered to be consistent with that which is
commonly used in environmental impact assessment.

Licensing requirements under Part V of the EP Act and ongoing management and
monitoring (including water quality, seagrass, corals and intertidal) during operation will
confirm that the environmental quality values are protected.  Such terminology is not
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acceptable within the licensing regime.

1.17.2 Although the PER is a very lengthy and weighty tome, we
believe it is fundamentally flawed and fails to present a
complete or accurate picture of the Cape Riche environment,
or the consequences of impacts associated with the proposal.
The PER contains omissions, misrepresentations, is repetitive,
contains examples of under and over statement and wishful
thinking. The sheer bulk is enough to discourage engagement.

The PER has been prepared in accordance with EPA Guidelines for Preparing a Public
Environmental Review, and fulfils the requirements of the Environmental Scoping
Document approved by the EPA.

1.17.3 The concept that vital impact research can be conducted post
commission is hazardous and irresponsible.  Cape Riche
should not be the site of a hazardous biological experiment,
nor should environmental degradation be treated as a
“conservation and research opportunity”. Until it has been
established beyond doubt that Environmental impacts can be
managed satisfactorily prior to approval and commencement of
any industrial activity, the project should not be permitted.

The studies to be conducted post commissioning are related to monitoring of the
Project and will be undertaken in accordance with Licence requirements under Part V
of the EP Act. This monitoring is not considered ‘vital impact research’ with respect to
the environmental impact assessment process. Grange has committed to undertaking
additional investigations to confirm the quality of brine discharge is consistent with the
simulated brine and to assess toxicity on the marine environment. As per the
commitments in Table 48 of the PER, these investigations will be completed during
commissioning and prior to discharge.

Additional further studies into the movement of coral spawn with respect to the intake
will also be carried out prior to commissioning.

Numerous studies have been used to inform the PER document and these are
discussed throughout section 7 to 21 of the PER. The PER and associated
management and monitoring plans (attached as Appendices to this response
document) demonstrate that potential environmental impacts associated with the
Project can be managed.

Licensing requirements under Part V of the EP Act and ongoing management and
monitoring (including water quality, seagrass, corals and intertidal) during operation will
confirm that the environmental quality values are protected.
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1.17.4 The report underplays and misleads, for example, reference to
the desalination plant as small; relatively it is not small, smaller
plants exist elsewhere. Also misleading are statements such
as the Environmental effects of the technology being “generally
well understood” when they are not. (see Executive Summary
Background).  Claims of “best practise” for Reverse Osmosis
Desalination technology are entirely false and misleading.
Internationally, current best practise, and environmental
regulations in some jurisdictions, specify Intake systems
designed to minimise entrained and intrained marine life, via
under -seabed intake systems, sand wells etc, designed
expressly to minimise sea-life entrainment. The Proposal,
Page xvii. Here Grange are making a virtue out of a necessity:
“Consideration of community wishes to not discharge brine in
Cheyne Bay on the north side of Cape Riche, which resulted in
a shift of the initial brine discharge location from Cheyne Bay,
to the exposed south side of Cape Riche”. This claim only
reveals a lack of sensitivity and forethought of initial planning
for the desalination outfall. Generally, the PER describes the
existing vegetation as degraded with weeds and implies
therefore that it is marginal and dispensable, rather than
important to rehabilitate and conserve for wildlife that require
the habitat and preservation of listed priority species.

Yes smaller Reverse Osmosis plants do exist in the world including in Australia,
however the PER comments was "At 12 GL/y production, the proposed desalination
plant will be a small plant relative to approved seawater desalination plants currently
operating in Western Australia." which compared to WC Kwinana 45 GL/y, WC
Binningup 100 GL/y, Sino Iron 45 GL/y is smaller.

Undersea intake systems have design approach velocity to the undersea screens to
minimise entrapment of marine life.  The Southdown foreshore intake has specified the
same design approach velocity criteria.

Regarding the shift in the location of the brine discharge to the exposed south side of
Cape Riche: The suitability of a project concept can only be understood once
knowledge is gained on the concept’s impacts.  The comment indicates that Grange
has sought knowledge of the status of the environment, assessed the sensitivity of the
potential impacts and sought alternatives due to the knowledge gained. This is
considered good practice, has led to a higher level of environmental protection and a
greater level of local stakeholder support.

The desalination plant and pipeline alignment have been cited largely within existing
disturbed areas to minimise the area of clearing required. The proposal will require
clearing of a total of 15.9 ha of native vegetation for construction of the transfer pipeline
alignment. By locating the pipeline alignment adjacent to existing cleared areas
associated with road reserves and access tracks, further fragmentation of vegetation
will be largely avoided.

Grange has committed to providing an appropriate offset in relation to the 15.9 ha of
native vegetation which will be cleared for the construction of the Project.

1.18 Strategic Planning

1.18.1 There are also fears 'Southdown' and its associated
infrastructure may represent the thin edge of the wedge of
establishing heavy industrial development in this area.

The Project forms an element of the Southdown Magnetite Project. Other Project
related infrastructure including a 330 kV transmission line from near Muja to the
proposed mine site is another key portion, together with the expansion of the Albany
Port and an underground slurry and return water pipeline from the mine site to the Port.
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The Southdown Project and its associated infrastructure is a stand-alone project which
is not conditional on the development of heavy industry within the area.

1.18.2 Planning should very carefully consider proposals to open up
areas of coastline as yet not impacted by industrial
development. The Grange resources development (mine) is
substantialy north of the South Coast highway, and it's impacts
should be delimited to these agricultural lands. Lands south of
the highway contain significant reserves and high
environmental values. The danger of allowing industrial
development to haemorrhage south from the highway, is that
such an incursion presents a precedent.

The desalination infrastructure is to be located largely on privately owned, agricultural,
already disturbed land.  The planning of the locations of all the infrastructure has
purposely identified the use of privately owned land as much as possible.

1.18.3 It is difficult to understand the long term effects of the siting of
the Grange Resources development in this region, but it will
likely have flow on effects involving other service/support
industries, housing, traffic, services for an increasing
population, and so on.

The community impacts in terms of increased services to the Wellstead area are well
understood by the local community who consider that the level of service provision at
present could be improved.

1.18.4 The Authority should very carefully examine likely flow-on
demands and impacts of industrial developments in this region,
and make provision for long-term sustainable location of such
development, and the encouragement of infrastructure
development that is co-located and contained in the most
appropriate areas. 12. These areas should be in places that
have already been impacted [to a larger degree] and where the
negative effects of chemically contaminated and hyper-saline
outflows and edge-effects do not threaten surrounding
environments, areas of habitation and iconic places of
recreation.

The desalination infrastructure is to be located largely on privately owned, agricultural,
already disturbed land.  The planning of the locations of all the infrastructure has
purposely identified the use of privately owned land as much as possible.
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1.18.5 Cape Riche is a truly remarkable place of great value and
should be conserved, not opened up for industrial development
with serious consequences.

The science demonstrates that the impacts (salt water) are minimal, and the
desalination infrastructure is to be located largely on privately owned, agricultural,
already disturbed land.  The planning of the locations of all the infrastructure has
purposely identified the use of privately owned land as much as possible.

1.18.6 The EPA should recommend that Industry is contained in
areas that have already been impacted. The project is not
compliant with the current Albany Regional Plan. There is no
Industrial Zoning in the entire Cape Riche area. The EPA in
their report on the Albany Region Plan, 1993, concluded that
the Wellstead-Cape Riche (and Cheyne beach) areas “would
be likely to be environmentally unacceptable” sites for heavy
industry. Proximity to national parks areas, water resources,
energy supply, conflicts with tourist and recreational travellers
were considered to be major impediments to these
locations.(2.3.2; p.5).

The desalination plant and associated infrastructure has been sensitively developed
following extensive community consultation. The majority of the infrastructure is
planned to be located on cleared agricultural land. Discussions with the City of Albany
planning department are ongoing and no issues have been identified to date.

1.18.7 The Authority should give serious consideration to steering
development associated with the Grange mine to the north and
west – to sites of industrial development closer to Albany and
away from the coast.

Desalination plants are typically located near ocean water sources. The Water
Corporations’ regional water strategy for the South Coast region concluded after
community feedback, that desalination was the most sustainable long term solution for
water supply solutions for the South Coast. Additionally, a desktop study and aerial
survey of areas within a 20 kilometre radius of Cape Riche were undertaken, however
no other suitable site was located.
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6. Additional Information - Proponent Responses to
OEPA Comments

6.1 Marine Water Quality – Comment 2
This section provides supporting information concerning OEPA comment 2. Table 4 to Table 7 show the
seasonal % occurrence joint probability matrices of Hs and Tp. Section 6.2.1 also addresses further OEPA
comments regarding:

1. Estimated near field dilution and salinity increase based on the conditional probabilities of wave height
(Hs) and wave peak period (Tp) for four seasons, namely summer, autumn, winter and spring; and

2. Seasonal 5th and 50th percentile near field dilution and salinity increase.

Summer wave climate statistics
During summer (period 2005, 2006 and 2010), the Albany analysis of measured wave data show that the
% occurrence of Hs < 1 m is 0.014% (Table 4); i.e. approximately <3 hours in 3 months (pers. comm. Matt
Eliot, Damarawa, November 2011).

During early summer 2010, the Cape Riche analysis of 30 days measured wave data shows that Hs >1 m
is exceeded for 100% of the time (Table 14); i.e. waves equal or bigger than 1 m are likely to occur all of
the time at Cape Riche (RPS 2011a).

The Cape Riche early summer data was analysed to find the total persistence non exceedence wave
height (Table 16). The results of the analysis show that during early summer, Hs <1.0 m occurred for a
total of 81 hours during 13 events. Further during early summer wind waves and swell were always
present; i.e. Hs <0.6 m never occurred (Table 16).

Winter wave climate statistics

During winter (2005, 2006 and 2010), the Albany analysis of measured wave data show that the %
occurrence of Hs <1 m is 0% (Table 6); i.e. waves equal or bigger than 1 m are likely to occur all of the
time at Albany (pers. comm. Matt Eliot, Damarawa, November 2011).

During late winter 2011, the Cape Riche analysis of 49 days measured wave data shows that Hs > 1 m is
exceeded for 98.82% of the time (Table 15) (RPS 2011b).

The Cape Riche late winter data was analysed to find the total persistence non exceedence wave height
(Table 17). The results of the analysis show that during late winter, Hs <1.0 m occurred for a total of 330
hours during 33 events. Further during early summer wind waves and swell were always present; i.e.
Hs <0.4 m never occurred (Table 17).

Persistence swell, year round
Low amplitude Hs <0.5 m and long period Tp >14 sec swell continuously propagates into the coastal
waters of southwest Australia. The swell is generated from the synoptic scale severer gradient
intensification events of the Southern Ocean and present all the year round (AJ Lemm, BJ Legge and G
Masselink Offshore wave climate Perth Western Australia 1994-96, Mar. Freshwater Res. 1999,50,95-102).

Albany seasonal data was not analysed for swell. However, the swell is present in the records.

RPS (2011a,b) shows the occurrence of swell height in the range 0.4<Hs<3.6 m and periods in the range
8<Tp<19 sec at Cape Riche.
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Table 4 Summer significant wave height (Hs) and peak period (Tp) percentage joint-probability matrix for Albany for the period 2005, 2006 and
2010

0 to 1m 1 to 1.5m 1.5 to 2m 2 to 2.5m 2.5 to 3m 3 to 3.5m 3.5 to 4m 4 to 4.5m 4.5 to 5m 5 to 5.5m 5.5 to 6m 6 to 6.5m 6.5 to 7m 7 to 7.5m 7.5 to 8m 8 to 8.5m 8.5 to 9m

4 to 6s 0.00% 0.01% 0.13% 0.10% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

6 to 8s 0.00% 0.43% 2.30% 2.24% 0.66% 0.24% 0.06% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

8 to 10s 0.00% 1.93% 4.50% 2.69% 0.66% 0.75% 0.13% 0.06% 0.04% 0.01% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

10 to 12s 0.00% 2.16% 10.20% 17.24% 7.89% 3.77% 0.78% 0.20% 0.12% 0.03% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

12 to 14s 0.00% 0.24% 3.16% 7.56% 6.19% 3.81% 2.54% 0.76% 0.30% 0.04% 0.03% 0.01% 0.00% 0.00% 0.00% 0.00% 0.00%

14 to 16s 0.01% 0.68% 1.01% 2.11% 3.00% 2.10% 1.75% 0.83% 0.56% 0.07% 0.06% 0.03% 0.00% 0.00% 0.00% 0.00% 0.00%

16 to 18s 0.00% 0.06% 0.45% 0.68% 0.45% 0.33% 0.33% 0.20% 0.06% 0.01% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

18 to 20s 0.00% 0.03% 0.40% 0.45% 0.07% 0.06% 0.06% 0.03% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

20 to 22s 0.00% 0.00% 0.07% 0.01% 0.01% 0.06% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

22 to 24s 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

0.01% 5.53% 22.22% 33.08% 18.94% 11.11% 5.65% 2.08% 1.08% 0.17% 0.09% 0.04% 0.00% 0.00% 0.00% 0.00% 0.00%
Cumul prob (%) 5.55% 27.76% 60.84% 79.78% 90.88% 96.53% 98.61% 99.69% 99.86% 99.95% 99.99% 99.99% 99.99% 99.99% 99.99% 99.99%
Exceedance (%) 94.46% 72.24% 39.16% 20.22% 9.12% 3.47% 1.39% 0.31% 0.14% 0.05% 0.01% 0.01% 0.01% 0.01% 0.01% 0.01%
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Table 5 Autumn significant wave height (Hs) and peak period (Tp) percentage joint-probability matrix for Albany for the period 2005, 2006 and
2010

0 to 1m 1 to 1.5m 1.5 to 2m 2 to 2.5m 2.5 to 3m 3 to 3.5m 3.5 to 4m 4 to 4.5m 4.5 to 5m 5 to 5.5m 5.5 to 6m 6 to 6.5m 6.5 to 7m 7 to 7.5m 7.5 to 8m 8 to 8.5m 8.5 to 9m

4 to 6s 0.00% 0.00% 0.02% 0.12% 0.05% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

6 to 8s 0.00% 0.14% 0.77% 0.96% 0.45% 0.19% 0.02% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

8 to 10s 0.00% 0.08% 0.25% 1.61% 0.94% 0.56% 0.29% 0.03% 0.03% 0.05% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

10 to 12s 0.00% 1.27% 5.37% 6.65% 4.72% 1.67% 1.14% 0.42% 0.15% 0.22% 0.14% 0.06% 0.03% 0.00% 0.00% 0.00% 0.00%

12 to 14s 0.00% 1.24% 5.60% 9.80% 8.88% 5.03% 2.78% 1.41% 0.62% 0.26% 0.14% 0.12% 0.09% 0.02% 0.02% 0.00% 0.00%

14 to 16s 0.00% 0.76% 3.69% 5.70% 4.96% 5.33% 2.79% 1.82% 1.50% 0.91% 0.26% 0.00% 0.02% 0.00% 0.00% 0.00% 0.00%

16 to 18s 0.00% 0.17% 0.60% 1.05% 1.45% 1.33% 0.34% 0.31% 0.26% 0.11% 0.14% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

18 to 20s 0.00% 0.00% 0.22% 0.39% 0.74% 0.28% 0.17% 0.03% 0.00% 0.05% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

20 to 22s 0.00% 0.00% 0.06% 0.09% 0.06% 0.03% 0.03% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

22 to 24s 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

0.00% 3.64% 16.58% 26.37% 22.25% 14.40% 7.56% 4.02% 2.56% 1.59% 0.68% 0.19% 0.14% 0.02% 0.02% 0.00% 0.00%
Cumul prob (%) 3.64% 20.22% 46.59% 68.83% 83.24% 90.80% 94.81% 97.38% 98.96% 99.64% 99.83% 99.97% 99.98% 100.00% 100.00% 100.00%
Exceedance (%) 96.36% 79.78% 53.41% 31.17% 16.77% 9.20% 5.19% 2.62% 1.04% 0.36% 0.17% 0.03% 0.02% 0.00% 0.00% 0.00%
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Table 6 Winter significant wave height (Hs) and peak period (Tp) percentage joint-probability matrix for Albany for the period 2005, 2006 and 2010

0 to 1m 1 to 1.5m 1.5 to 2m 2 to 2.5m 2.5 to 3m 3 to 3.5m 3.5 to 4m 4 to 4.5m 4.5 to 5m 5 to 5.5m 5.5 to 6m 6 to 6.5m 6.5 to 7m 7 to 7.5m 7.5 to 8m 8 to 8.5m 8.5 to 9m

4 to 6s 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

6 to 8s 0.00% 0.00% 0.13% 0.14% 0.24% 0.39% 0.24% 0.04% 0.03% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

8 to 10s 0.00% 0.00% 0.12% 0.30% 0.94% 0.62% 0.53% 0.37% 0.22% 0.06% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

10 to 12s 0.00% 0.24% 1.40% 3.01% 3.47% 2.70% 1.55% 0.56% 0.33% 0.19% 0.06% 0.04% 0.00% 0.00% 0.00% 0.00% 0.00%

12 to 14s 0.00% 0.48% 4.14% 7.55% 7.61% 4.36% 2.24% 1.51% 0.88% 0.48% 0.23% 0.09% 0.06% 0.00% 0.01% 0.03% 0.00%

14 to 16s 0.00% 0.27% 3.47% 7.18% 9.92% 7.75% 4.72% 2.92% 1.88% 0.78% 0.12% 0.09% 0.01% 0.00% 0.01% 0.07% 0.03%

16 to 18s 0.00% 0.06% 0.69% 1.34% 1.94% 2.07% 1.80% 0.76% 0.66% 0.22% 0.14% 0.07% 0.12% 0.10% 0.03% 0.00% 0.03%

18 to 20s 0.00% 0.06% 0.26% 0.24% 0.48% 0.16% 0.30% 0.45% 0.32% 0.04% 0.04% 0.03% 0.03% 0.01% 0.00% 0.00% 0.00%

20 to 22s 0.00% 0.00% 0.01% 0.10% 0.16% 0.04% 0.07% 0.14% 0.09% 0.03% 0.00% 0.00% 0.03% 0.00% 0.00% 0.00% 0.00%

22 to 24s 0.00% 0.00% 0.00% 0.03% 0.01% 0.01% 0.03% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

0.00% 1.11% 10.21% 19.89% 24.77% 18.11% 11.49% 6.76% 4.40% 1.79% 0.59% 0.32% 0.25% 0.12% 0.06% 0.10% 0.06%
Cumul prob (%) 1.11% 11.32% 31.21% 55.98% 74.08% 85.57% 92.33% 96.73% 98.52% 99.11% 99.43% 99.67% 99.79% 99.84% 99.94% 100.00%
Exceedance (%) 98.89% 88.68% 68.79% 44.02% 25.92% 14.43% 7.67% 3.27% 1.48% 0.89% 0.57% 0.33% 0.21% 0.16% 0.06% 0.00%
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Table 7 Spring significant wave height (Hs) and peak period (Tp) percentage joint-probability matrix for Albany for the period 2005, 2006 and 2010

0 to 1m 1 to 1.5m 1.5 to 2m 2 to 2.5m 2.5 to 3m 3 to 3.5m 3.5 to 4m 4 to 4.5m 4.5 to 5m 5 to 5.5m 5.5 to 6m 6 to 6.5m 6.5 to 7m 7 to 7.5m 7.5 to 8m 8 to 8.5m 8.5 to 9m

4 to 6s 0.00% 0.08% 0.01% 0.16% 0.02% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

6 to 8s 0.00% 0.02% 0.17% 1.31% 0.79% 0.13% 0.04% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

8 to 10s 0.00% 0.00% 1.30% 2.58% 1.05% 0.42% 0.22% 0.23% 0.19% 0.07% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

10 to 12s 0.00% 0.94% 5.79% 9.66% 3.78% 1.88% 0.93% 0.63% 0.23% 0.14% 0.14% 0.07% 0.00% 0.00% 0.00% 0.00% 0.00%

12 to 14s 0.00% 0.41% 4.23% 11.22% 8.44% 6.40% 1.96% 1.45% 0.81% 0.53% 0.31% 0.07% 0.00% 0.00% 0.00% 0.00% 0.00%

14 to 16s 0.00% 0.02% 1.08% 3.97% 5.26% 4.68% 3.06% 1.91% 1.26% 0.75% 0.52% 0.13% 0.04% 0.00% 0.00% 0.00% 0.00%

16 to 18s 0.00% 0.16% 0.16% 0.74% 1.09% 0.73% 1.11% 0.65% 0.32% 0.38% 0.45% 0.23% 0.04% 0.01% 0.00% 0.00% 0.00%

18 to 20s 0.00% 0.04% 0.07% 0.20% 0.16% 0.15% 0.36% 0.20% 0.22% 0.19% 0.10% 0.10% 0.13% 0.02% 0.00% 0.00% 0.00%

20 to 22s 0.00% 0.00% 0.00% 0.10% 0.10% 0.07% 0.06% 0.02% 0.01% 0.08% 0.01% 0.00% 0.01% 0.04% 0.00% 0.00% 0.00%

22 to 24s 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

0.00% 1.67% 12.82% 29.95% 20.69% 14.45% 7.73% 5.09% 3.05% 2.14% 1.54% 0.60% 0.21% 0.07% 0.00% 0.00% 0.00%
Cumul prob (%) 1.67% 14.48% 44.43% 65.13% 79.58% 87.30% 92.39% 95.44% 97.58% 99.12% 99.72% 99.93% 100.00% 100.00% 100.00% 100.00%
Exceedance (%) 98.33% 85.52% 55.57% 34.87% 20.43% 12.70% 7.61% 4.56% 2.42% 0.88% 0.28% 0.07% 0.00% 0.00% 0.00% 0.00%
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Table 8 Annual significant wave height (Hs) and peak period (Tp) percentage joint-probability matrix for Albany for the period 2005, 2006 and
2010

0 to 1m 1 to 1.5m 1.5 to 2m 2 to 2.5m 2.5 to 3m 3 to 3.5m 3.5 to 4m 4 to 4.5m 4.5 to 5m 5 to 5.5m 5.5 to 6m 6 to 6.5m 6.5 to 7m 7 to 7.5m 7.5 to 8m 8 to 8.5m 8.5 to 9m

4 to 6s 0.00% 0.02% 0.04% 0.10% 0.02% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

6 to 8s 0.00% 0.15% 0.84% 1.16% 0.54% 0.24% 0.09% 0.01% 0.01% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

8 to 10s 0.00% 0.50% 1.54% 1.79% 0.90% 0.58% 0.29% 0.17% 0.12% 0.05% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

10 to 12s 0.00% 1.15% 5.69% 9.14% 4.96% 2.50% 1.10% 0.45% 0.21% 0.14% 0.08% 0.04% 0.01% 0.00% 0.00% 0.00% 0.00%

12 to 14s 0.00% 0.59% 4.28% 9.03% 7.78% 4.90% 2.38% 1.28% 0.65% 0.33% 0.18% 0.07% 0.04% 0.00% 0.01% 0.01% 0.00%

14 to 16s 0.00% 0.43% 2.31% 4.74% 5.79% 4.96% 3.08% 1.87% 1.30% 0.63% 0.24% 0.06% 0.02% 0.00% 0.00% 0.02% 0.01%

16 to 18s 0.00% 0.11% 0.47% 0.95% 1.23% 1.12% 0.90% 0.48% 0.33% 0.18% 0.18% 0.08% 0.04% 0.03% 0.01% 0.00% 0.01%

18 to 20s 0.00% 0.03% 0.24% 0.32% 0.36% 0.16% 0.22% 0.18% 0.13% 0.07% 0.04% 0.03% 0.04% 0.01% 0.00% 0.00% 0.00%

20 to 22s 0.00% 0.00% 0.04% 0.08% 0.08% 0.05% 0.04% 0.04% 0.02% 0.03% 0.00% 0.00% 0.01% 0.01% 0.00% 0.00% 0.00%

22 to 24s 0.00% 0.00% 0.00% 0.01% 0.00% 0.00% 0.01% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%

0.00% 2.99% 15.46% 27.32% 21.66% 14.52% 8.11% 4.49% 2.77% 1.42% 0.72% 0.29% 0.15% 0.05% 0.02% 0.03% 0.01%
Cumul prob (%) 2.99% 18.45% 45.77% 67.43% 81.94% 90.05% 94.54% 97.31% 98.73% 99.46% 99.74% 99.89% 99.94% 99.96% 99.98% 100.00%
Exceedance (%) 97.01% 81.55% 54.23% 32.57% 18.06% 9.95% 5.46% 2.69% 1.27% 0.54% 0.26% 0.11% 0.06% 0.04% 0.02% 0.00%
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6.2 Marine Water Quality – Comment 5
This section provides supporting information concerning OEPA comment 5.

Table 9 Estimate of SUMMER near field dilution as function of significant wave height (Hs), peak period (Tp), and their percentage joint
probability of occurrence (%) for Albany wave statistics (see Table 4)

1-2 2-3 3-4
4-6 215 >300 -
6-8 154 260 >300
8-10 120 210 >300

10-12 100 170 >300
12-14 85 145 >300
14-16 75 125 >300
16-18 65 110 >300
18-20 60 100 >300

Hs (m)

Tp (s)
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Table 10 Variability of SUMMER near field changes to the ambient seawater salinity, as function of significant wave height (Hs), peak period (Tp),
and their percentage joint probability of occurrence (%) for Albany wave statistics

Table 11 Estimate of WINTER near field dilution as function of significant wave height (Hs), peak period (Tp), and their percentage joint probability
of occurrence (%) for Albany wave statistics (see Table 6)

1-2 2-3 3-4
4-6 0.16 0.09 0.02
6-8 0.22 0.13 0.02
8-10 0.29 0.16 0.02

10-12 0.34 0.20 0.03
12-14 0.41 0.24 0.03
14-16 0.46 0.27 0.04
16-18 0.52 0.31 0.04
18-20 0.58 0.35 0.05

Hs (m)

Tp (s)

1-2 2-3 3-4
4-6 215 >300 -
6-8 154 260 >300
8-10 120 210 >300

10-12 100 170 >300
12-14 85 145 >300
14-16 75 125 >300
16-18 65 110 >300
18-20 60 100 >300

Hs (m)

Tp (s)
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Table 12 Variability of WINTER near field changes to the ambient seawater salinity, as function of significant wave height (Hs), peak period (Tp),
and their percentage joint probability of occurrence (%) for Albany wave statistics

Table 13 Seasonal and annual % occurrence of significant wave height characteristics for 4<Tp<24 seconds from Albany Waverider buoy (2005-
2006 and 2010).

Hs (m) Tp (s) Summer Autumn Winter Spring Annual

1 4 - 24 0.014% (14<Tp<16 s) 0.000% 0.000% 0.000% 0.00034% (<0.01% in Table 9
of PER)

2 - 3 10 - 14 38.89% 30.06% 21.63% 33.09% 30.92%

1 - 8 14 - 20 15.85% 35.35% 51.53% 30.70% 33.36%

1-2 2-3 3-4
4-6 0.16 0.09 0.02
6-8 0.22 0.13 0.02
8-10 0.29 0.16 0.02

10-12 0.34 0.20 0.03
12-14 0.41 0.24 0.03
14-16 0.46 0.27 0.04
16-18 0.52 0.31 0.04
18-20 0.58 0.35 0.05

Hs (m)

Tp (s)
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Figure 5 Cumulative probability of seasonal and annual significant wave heights (Hs)
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Table 14 Early summer significant wave height (Hs) and peak period (Tp) percentage joint-occurrence matrix for Cape Riche (November –
December 2010) (RPS 2011a)
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Table 15 Late winter significant wave height (Hs) and peak period (Tp) percentage joint-occurrence matrix for Cape Riche (July - September 2011)
(RPS 2011b)
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Table 16 Estimated early summer Hs wave height persistence wave height non exceedence (from 15 November to 15 December AWACS
measurement Cape Riche)
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Table 17 Estimated late winter Hs  wave height persistence non exceedence (from 13 July to 1 September 2011 AWACS measurement Cape Riche)
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6.2.1 50th and 5th Percentile Dilution

The dilution (D) is a function of Hs and Tp and its probability of occurrence is conditional on the joint
probability of Hs and Tp.

The 5th and 50th percentile Hs measured at Albany and Cape Riche were selected for each of the
seasons. The conditional probability of occurrence of the selected Hs percentiles were estimated for
various periods in the range 5<Tp<21 seconds. Minimum dilutions corresponding to the longest peak
periods are presented in this letter. This is deemed a conservative approach.

The summary of seasonal minimum dilution for the 5th and 50th percentile Hs, corresponding to the
longest Tp that will be achieved for a background salinity of 35.7 ppt within the near field are shown in
Table 18 to Table 21.

The summary of seasonal maximum excess salinity for the 5th and 50th percentile Hs, corresponding to
the longest Tp that will be achieved for a background salinity of 35.7 ppt within the near field are also
shown in Tables 1 to 4.

Table 18 Estimated near field dilution for 5th percentile Hs (conditional probability) and longest
measured Tp, based on Albany wave climate statistics. In parentheses are the
cumulative hours that this specific wave climate occurs over the 90 day season

Season 5th

percentile
Hs (m)

Longest Tp
(seconds)

Estimated Minimum
Dilution Albany (wave
data)

Estimated Excess
Salinity (ppt) Albany
(wave data)

Summer 1.25 19 51 (<1) 0.67 (<1)

Autumn 1.50 17 65 (4) 0.52 (4)

Winter 1.50 21 55 (<1) 0.62 (<1)

Spring 1.50 19 60 (1) 0.58 (1)

Table 19 As Table 14 for Cape Riche wave climate data

Season 5th percentile
Hs (m)

Longest Tp
(seconds)

Estimated Minimum
Dilution Cape Riche
(wave data)

Estimated Excess
Salinity (ppt)  Cape
Riche (wave data)

Summer 1.25 17 56 (36) 0.61 (36)

Autumn N/A N/A N/A N/A

Winter 1.25 19 51 (2) 0.67 (2)

Spring N/A N/A N/A N/A
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Table 20 As Table 14 for 50th percentile Hs (Albany)

Season 50th percentile
Hs (m)

Longest Tp
(seconds)

Estimated Minimum
Dilution Albany
(wave data)

Estimated Excess
Salinity (ppt) Albany
(wave data)

Summer 2.00 21 72 (1) 0.48 (1)

Autumn 2.50 21 90 (2) 0.38 (2)

Winter 2.50 21 90 (3) 0.38 (3)

Spring 2.50 21 90 (2) 0.38 (2)

Table 21 As Table 14 for 50th percentile Hs (Cape Riche)

Season 50th

percentile
Hs (m)

Longest Tp
(seconds)

Estimated Minimum
Dilution Cape Riche
(wave data)

Estimated Excess
Salinity (ppt)  Cape
Riche (wave data)

Summer 1.70 9 137 (24) 0.25 (24)

Autumn N/A N/A N/A N/A

Winter 1.70 19 66 (16) 0.52 (16)

Spring N/A N/A N/A N/A

The only occurrences in which less than a 53-fold dilution (i.e. a 51-fold dilution) is predicted to occur is
for a cumulative total of <1-2 hours during the Albany summer season and the Cape Riche winter season.
This is <1% (~0.1%) of the time during each of these seasons.

This approach to estimate the minimum dilution is considered an extremely conservative measure
because it only considers the conditional probability of Hs, but not Tp where only the longest measured
wave period is adopted. A joint 5th percentile probability analysis of both Hs and Tp would yield a higher
minimum dilution than this method.

Conclusion

The estimated dilution from ecotoxicity tests required to meet a high level of ecological protection (99th

percentile level of species protection) is 53 fold;

The approach to estimate the minimum dilution here is conservative as only the 5th percentile
significant wave height (Hs) is considered with the longest measured wave period. A joint 5th

percentile probability of both Hs and Tp would yield a higher minimum dilution;

Nonetheless, with this conservative approach the minimum dilution for the 5th percentile Hs and
corresponding longest Tp is >53 for >99% of the time for each season; and

The breakdown of dilution and excess salinity into seasons shown above is consistent with the PER
statement that the minimum predicted dilution is approximately 60 occurring for <0.5% of the year.
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6.3 Marine Water Quality – Comment 6
The following Figures are provided in response to OEPA comment 6. The proposed monitoring sites (CR-
A, CR-B, CR-C) are included. It is noted that the reference sites are outside the boundary of the model
figure.

Figure 6 Modelled 95th percentile exceedance plot of dilution in the plume for a brine
discharge of 52 ML/day at 70 ppt and a near field dilution of 170 during AUTUMN

Figure 7 Modelled 95th percentile exceedance plot of dilution in the plume for a brine
discharge of 52 ML/day at 70 ppt and a near field dilution of 170 during WINTER
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Figure 8 Modelled 95th percentile exceedance plot of dilution in the plume for a brine
discharge of 52 ML/day at 70 ppt and a near field dilution of 170 during SPRING

Figure 9 Modelled 95th percentile exceedance plot of dilution in the plume for a brine
discharge of 52 ML/day at 70 ppt and a near field dilution of 170 during SUMMER
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Figure 10 Modelled 50th percentile exceedance plot of excess salinity in the plume for a brine
discharge of 52 ML/day at 70 ppt and a near field dilution of 170 during AUTUMN

Figure 11 Modelled 50th percentile exceedance plot of excess salinity in the plume for a brine
discharge of 52 ML/day at 70 ppt and a near field dilution of 170 during WINTER
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Figure 12 Modelled 50th percentile exceedance plot of excess salinity in the plume for a brine
discharge of 52 ML/day at 70 ppt and a near field dilution of 170 during SPRING

Figure 13 Modelled 50th percentile exceedance plot of excess salinity in the plume for a brine
discharge of 52 ML/day at 70 ppt and a near field dilution of 170 during SUMMER
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6.4 Benthic Primary Producer Habitat

6.4.1 BPPH on the south side of Cape Riche

In response to OEPA Comment 14, Figure 14 shows the LEPA as well as the bounds of the BPPH area
used to determine the approximately 15.4 ha of similar BPPH type in the vicinity of the outfall on the south
side of Cape Riche.
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6.5 Marine Blasting Zones
In response to OEPA Comment 17, Figure 15 shows the cetacean exclusion zone and pinniped
and penguin exclusion zone. Figure 16 shows predicted zones of impact on fish as calculated
by Orica (2011) (Appendix D).
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7. Proponent Response to Public and Government
Submissions – Additional Information

7.1 Marine Water Quality – Comment 1.4.13
Measurements show that calm sea states are rare. In a 90-day summer period, the % occurrence
of significant wave heights Hs < 1 m is 0.014%, that is < 3 hours in 3 months. The total of 3 hours
may consist of several separate events. For winter, spring, and autumn, the % occurrence of Hs <
1 m is 0% (i.e. the measured wave heights were greater than 1 m).

The PER cover photo does shows near calm, low energy sea state. However, the cover photo also
shows white water at the cliff. This is indicative of mixing processes around and in the fissure.

Plate 2 in the PER, shows deflection of wave energy back out to sea as backwash. However, it
also shows the extent of the turbulent mixing in the fissure. The mixing in the fissure occurs during
both the filling and draining of the fissure during a wave cycle. During the conditions shown in Plate
2 sufficient water level variation is available to fill and empty the fissure, hence mix the brine.

Data has been sourced from DOT wave buoy and RPS AWACS measurements at a depth of 31 m
adjacent to Cape Riche.

It is noted that the measured wave conditions at Albany are different to the measured wave
conditions at Cape Riche. The measured Summer and Winter statistics in Table 22 and Table 23
show these differences including differences caused by topography and diffraction of long period
swell.

The brine discharge dilution within the fissure is not particularly sensitive to the differences in
significant wave heights between Albany and Cape Riche.

The measured wave heights from the Cape Riche AWACS are not substantially greater than the
wave heights at the fissure entrance as the water depth between both points is reasonably
constant at 30 m. The water shoals to approximately 10 m depth 50 m from the entrance to the
fissure. It is estimated that the bottom of the fissure is 2 m below mean sea level.

It is our judgement that the Albany wave data provides a sufficiently long term (3 years) record and
provides a reasonable estimate of the Cape Riche wave climate.

Table 22 Comparison of Albany and Cape Riche Wave statistics for the Summer Season

Wave Recorder Hs 95th percentile (m) Hs 50th percentile (m)

Albany Wave Rider 1.25 2.00

Cape Riche AWACS 1.25 1.70

Table 23 Comparison of Albany and Cape Riche Wave Statistics for the Winter Season

Wave Recorder Hs 95th percentile (m) Hs 50th percentile (m)

Albany Wave Rider 1.75 2.60

Cape Riche AWACS 1.00 1.75
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7.2 Visual Amenity – Comment 1.8.1
A photomontage of the modelled Open Channel Seawater Intake and Pump Station as viewed from
Cheyne Island is shown below, in Figure 17.



Level 8, 180 Lonsdale Street Melbourne VIC 3000 Australia    T  61 3 8687 8000   F  61 3 8687 8111    E  melmail@ghd.com    W  www.ghd.comG:\61\2600512\CADD\Visualisation\Photomontage Outputs\20111108_Cheyne_Island_Photomontage_RevB.ai

©  2011. Whilst every care h s been taa ken to prepare this map, GHD (and DATA CUSTODIAN) make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind 
(whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of the map being inaccurate, incomplete or unsuitable in any way and for any reason.

Grange Resources Limited
Cape Riche Seawater
Desalination Plant

Cheyne Island
Photomontage Figure 17

Job Number
Revision B

61-2600512

08 Nov 2011DateCl
L

Data source:  Data Custodian, Data Set Name/Title, Version/Date.  Created by:dsayers

Open Channel
Seawater Intake Pump Station



11561/26005/116365 Cape Riche Seawater Desalination Plant
Response to Submissions

7.3 Air Quality – Comment 1.9.1
The following summary regarding solid waste management at the seawater intake and
pump station is provided in addition to the information included in Section 12 (Air Quality)
and Section 16 (Wastewater and Solid Waste) of the PER.

Pump station bio-matter

It is estimated that 0.5 tonnes (wet) of matter would be collected each day in normal
conditions.  It is possible that this volume will increase to an estimated 2 tonnes per day
(wet) following storm events.

Storage at pump station
The bio-matter will be stored in a skip bin (expected to be 6 m3 i.e. of a sufficiently small
capacity to load onto a local truck with a hiab or a tilt tray.  There will be two skip bins for
continuous operations.  One will be in use for storage while the other skip bin is in use for
off-site disposal.

Frequency of screen cleaning and removal of bio-matter from site

There will be two screens; the band screens will be engineered to be cleaned
continuously.  The vertical screen will be cleaned on an as-needs basis and will be
regularly inspected.

Based on an estimated volume of material collected, once dry it is assumed it could
take approximately two weeks to fill the skip bin.  However, the actual disposal frequency
will be driven by potential odour emissions, rather than bin capacity.  The Project will have
the capacity to dispose of the material offsite to a licensed disposal facility on an as needs
basis. The skip bins will be fully sealed prior to off-site disposal to minimise odour
emissions during transportation.

Retro-fitting options available for odour abatement
As discussed within Section 12 of the PER, with the adoption of the management
measures within the CEMP (Appendix B), it is considered highly unlikely that the modelled
odour emission rate (2,000 OU m3/s) will be reached during standard operations or under
upset conditions and hence impacts on sensitive receptors are not predicted.
Nevertheless it was noted that odour abatement technology is available and could be
retro-fitted in the unlikely event that odour becomes an issue.

If this was the case a de-odourisation house could be retrofitted to the pump station to
decrease odour emissions from the site. This would involve enclosing the pump station
and diverting all air flow out of the building into an odour control plant. The odour control
plant would use appropriate filter material to remove odorous compounds from the air. A
speciation analysis of odour would be used to determine the most appropriate filtration
media.  The de-odourisation house would be small in scale i.e. it would not increase the
visual impact of the pump station.

Odour Monitoring
Odour monitoring is proposed at the point source (intake pump station) following
commissioning using drum odour sampling.  This will provide measurable odour emission
rates and will confirm the odour modelling results that operation of the Plant will not impact
local residences, or identify whether there is a requirement for any additional mitigation
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measures.

This monitoring is included as a commitment within the Section 5.4 Waste Management of
the OEMP (Appendix C).

All local residents and the campground operators will be provided with a complaints phone
number that will be serviced 24 hrs a day, 7 days per week.  All odour complaints will be
logged and investigated. Drum odour sampling at sensitive receptors could be
implemented if required.
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7.4 Community Consultation – Comment 1.2.2
Figure 18, below, shows two proposed pipeline alignments, for which an Aboriginal
Heritage Survey was undertaken. The survey included thirteen family representatives
recognised as ‘speaking for the country’.



239 Adelaide Terrace Perth WA 6004 Australia      T    61 8 6222 8222       F    61 8 6222 8555       E    permail@ghd.com.au       W    www.ghd.com.au

METTLER RD

SANDALWOOD RD

CAPE RICHE RD

SOUTH
 COAST H

WY

VE
NN

S R
D

BA
SIL

 RD
TURNOR RD

SHEARER RD

GNOWELLEN RD

638,000

638,000

645,000

645,000

652,000

652,000

659,000

659,000

6,1
68,

000

6,1
68,

000

6,1
75,

000

6,1
75,

000

©  2011. While GHD has taken care to ensure the accuracy of this product, GHD, Harley Global, Landgate, DEC and Grange Resources make no representations or warranties about its accuracy, completeness or suitability for any particular purpose.  
GHD, Harley Global, Landgate, DEC and Grange Resources cannot accept liability of any kind (whether in contract, tort or otherwise) for any expenses, losses, damages and/or costs (including indirect or consequential damage)  which are or may be incurred as a result of the product being inaccurate, incomplete or unsuitable in any way and for any reason.  

LEGEND
0 0.7 1.4 2.1 2.8 3.5

Kilometres

Map Projection: Transverse Mercator
Horizontal Datum: Geocentric Datum of Australia

Grid: Map Grid of Australia 1994, Zone 50 Figure 18

Job Number
Revision 2

61-26005

12 Dec 2011o Date

Data source:  Landgate: Cadastre, Road Names - 20110411; DEC: Reserve or National Park - 20101018; Grange Resources: Mosaic - 200901; Amec: Pit Boundary - 20111114; Harley Global: Seawater Transfer Pipeline and Buried Power Line - 20110704, Treated Water and Power Line - 20110704; GHD: Desalination Plant - 20110527, Pump Station - 20110826, Brine Discharge Pipeline - 20110511,
Additional Alignments Surveyed - 20111117, Heritage Survey Completion - 20111116.    Created by: mczekaj

1:70,000 (at A3)

!(

!(

!(

!(

!(
!(

!(

!( !(

!(

!(

!( !(

!(

WAGIN

ALBANYDENMARK

KATANNING

CRANBROOK
BREMER BAY

DUMBLEYUNG

JERRAMUNGUPGNOWANGERUP

MOUNT BARKER

RAVENSTHORPE

Locality Map

Southern
Ocean

Brine Discharge Pipeline
Seawater Transfer Pipeline
and Buried Power Line

Treated Water and Power Line

Heritage Survey Completion
Survey completed

Survey to be completed

Additional Alignments Surveyed

Pit Boundary

National Parks or Reserves

Cadastre

Desalination Plant
Pump Station

BASIL ROAD
NATURE

RESERVE

METTLER LAKE
NATURE

RESERVE

HASSELL NATIONAL PARK

PROPOSED
CONSERVATION

PARK

CHEYNE ISLAND
NATURE RESERVE

R14942

G:\61\26005\GIS\Maps\MXD\6126005_G072_Fig18_Rev2.mxd

Wells
tea

d

(ap
prox 2

.5k
m)

!(
WELLSTEAD

Grange Resources
Cape Riche Seawater Desalination Plant

Heritage Survey Completion



11961/26005/116365 Cape Riche Seawater Desalination Plant
Response to Submissions

7.5 Terrestrial Survey Locations
Figure 19, below, identifies terrestrial survey locations for which surveys have been
conducted along the proposed alignments.
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Appendix A

Summary of the issues raised in the
submissions received during the Public
Review for the Cape Riche Seawater
Desalination Plant

Office of Environmental Protection Authority
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Appendix B

Construction Environmental Management
Plan
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Appendix C

Operational Environmental Management
Plan (containing Brine Discharge
Management Plan)
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Appendix D

Shoreline and Under Water Blasting at the
Southdown Magnetite Project

Orica Mining Services
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ORICA MINING SERVICES 

PO Box 393 

Fremantle WA  6959 

Phone: 61 423 025 595 

Fax: 61 8 9431 7153 

Web: www.oricaminingservices.com 

 

The information contained in this report is strictly confidential and may not be disclosed or 

distributed without the prior written consent of Orica Australia Pty Limited.  Orica has compiled the 

information contained in this report on the basis of current information.  Changes in circumstances 

after publication may affect the completeness or accuracy of this information.  To the maximum 

extent permitted by law, Orica disclaims all liability for any errors or omissions contained in this 

information or any failure to update or correct this information.  Whilst Orica Australia Pty Ltd has 

taken reasonable care in preparing the information; you are solely responsible for any use you 

choose to make of the information.  Orica Australia Pty Ltd is not responsible for any consequences 

of your use of this information, including but not limited to, any direct or indirect loss or damage you 

or a third party might suffer as a result of your use.
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Introduction 

 

Grange Resources are the owners of the Southdown Magnetite Project 90 km north east of the port 

of Albany. GHD is a partner of the MAGJV and has engaged Orica Mining Services to assist with the 

technical evaluation of blasting in an underwater environment, for the development of site 

infrastructure. The site is also investigation the effects of underwater blasting on marine animals and 

techniques to minimise the effects. The waters within the area where the sites infrastructure is 

going to be located in an area known to be frequented by whales and seals. 

The contents of this report have been structured to clarify techniques and designs used on 

underwater blasting projects. The report will discuss blast designs, firing techniques, environmental 

effects, mitigation techniques for reducing explosive concussion pluses and examples of blasting 

procedures. 
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Blast Parameters and Designs 

 

The site requires a channel to be blasted into the bed rock from the shoreline to a point 15m into 

the ocean. The channel is designed to draw water into a pumping station to supply a desalination 

plant for use on the Southdown Magnetite Project. A typical construction project (not under water) 

in massive granite geology would have a powder factor of around 0.8 kgm
3
. For a project that is 

blasting under water the powder factor would be considerably higher, e.g. 50% higher. The higher 

powder factor is required to overcome the increased confinement of the sea water ,density 1.2 tm
-3

, 

compared to non marine surface blasting, where the density of the atmosphere at standard 

atmospheric condition would be approximately 1.25 kgm
-3

. The depth of water also adds additional 

confinement to the blast. As this project is in shallow waters an increase of 50% will be sufficient to 

overcome the additional confining forces. 

Concept Blast Parameters 

Hole Diameter (mm):  102mm 

Hole Casing (mm):  120mm 

Charge Casing (PVC) (mm): 90mm (Optional) 

Bench Height (m):  4.6m 

Subdrill (m):   1.5m 

Average Charge Column (m): 3.6m 

Pattern:   Square 

Burden:    1.8m 

Spacing:   1.8m 

Stemming Length:  2.0m 

Initiation System:  Non-Electric 

Explosive:   80mm Emulsion packaged 

Powder factor (kgm
3
):  1.45 

 

Figure 1 displays the concept plan view of the blast design and cross sectional view of the blast 

design. 

 

 

 



Page 7 of 24  Southdown Underwater Shoreline Blasting 

 

 

 

 

 

Figure 1 Plan View of Channel Blast Pattern 

 

 

 

 

 

Figure 2 Annotated Cross Section View of Blast Holes 

It must be noted that trench (channel) blasting requires large subdrill lengths to ensure that design 

floor levels are achieved. This is due to the confinement of the blasting. The blasting leaves a rough 

finish. If a smooth wall finish is required then small hole diameters will have to be used to reach this 

desired finish e.g. 32mm blast holes, this will lead to a significant increase to associated blasting 

costs. The time required to blast the channel would also be significantly longer. 

When blasting trenches the length of subdrill defines how well the trench will excavate. Using no 

subdrill it would be expected that the design floor level would not be achieved. A subdrill length of 

1.5m has been used to ensure the desired floor level will be achieved. This will leave a crush zone 

below the design floor level, but will ensure that the trench can be excavated to the correct levels. 

A temporary rock fill platform will provide ease in accessing the site and also benefit blasting by 

providing artificial burden in areas where the water cover is not sufficient to control flyrock. The rock 

fill platform should extent a minimum of 2 burdens (3.6m) past the edges of the channel, this will 

further assist in reducing the affects of water borne concussion and potential flyrock. 

The key consideration that should be made is the selection of the core material, as drill casing will 

have to be driven through the fill material prior to the blast hole drilling commencing. The fill 

material should be no greater than 25mm in size to allow for drill casing, either steel or heavy duty 

plastic, to be pushed through the material. A crushed aggregate road base material would be 

considered suitable, preferably with a low placidity index to ensure that clays and fines that cause 

sediment run off will be minimised. 

 Figure 3 and Figure 4 display a Temporary Platform technique that is being considered for use. 

 

 

 

Temporary platform (armour rock and fill) 

Top 

of 

rock 

Floor level of channel 

Explosive charge heights (brown shading) 

1.5m 

1.8m 

1.5m 

1.8m 

1.8m 
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Figure 3 Cross section: Temporary platform, rock armour, bathymetry/topography profile and drill holes 

 

 

 

 

 

 

 

 

Figure 4  Indicative Plan Layout: Temporary rock fill working platform, armoured batter slope and local 

bathymetry/topography 

To successfully complete the blasting project using the temporary platform technique, the blast hole 

casing diameter would have to be larger than the required blast hole diameter. For example if a 

102mm diameter drill bit was to be used, then the blast hole casing should 120mm to allow for a 

102mm drill bit to drill down the centre of the pipe. The 120mm steel casing is pushed down through 

the fill material until it makes contact with the granite bedrock. Once the casing is in place the drill 

commences drilling down the centre of the drill casing at the required blast hole diameter. Figure 3 

displays an annotated cross section of the process. The steel casing is removed prior to any 

explosives being loaded into the blasts holes, an inner plastic PVC sleeve (pipe) stops the blast hole 

from collapsing. 

 

 

 

 

 

 

Figure 5 Annotated Cross Section of Casing, Drilling and Charging Process 

Drilling 102mm diameter 

after collaring top 

section with 125mm 

steel casing. 

Granite 

Fill Material 

Hole drilled and fill 

section lined with 

125mm steel casing 

Hole loaded 

and stemmed.  
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The second alternate method that is being considered for the drilling and blasting of the intake 

channel for the Southdown Magnetite Project is a temporary rock filled bund. This technique, as 

designed, could be difficult to achieve design due to the large reach that the drill must have to be 

able to drill the blast holes in the channel from the designed work platform. This technique would 

have a higher cost associated with building the bund, when compared to the techniques highlighted 

in Figures 3 and 4. Figure 6displays a plan view of the temporary rock bund technique. 

 

 

 

 

 

 

 

Figure 6 Indicative Plan Layout: Temporary rock fill bund, armoured batter slope and local bathymetry/topography 

The temporary rock filled bund technique could be improved if the bund was used as a dam and an 

excavator mounted drill could tram into the partially dewatered area to drill the pattern. This 

technique would require large pumps to continually dewater the area inside the bund. This 

technique due to the requirements to dewater and larger earthworks quantities would be the more 

expensive option. 

 

Priming Charges 

 

When explosive charges detonate in a marine environment a large shock energy (pressure pulse) is 

emitted from each charge. Not only can this pressure pulse cause problems for marine wildlife, 

which will be addressed in section 7, it can also desensitise the packaged explosives. The 

desensitisation of packaged explosives in both the marine and construction blasting environments is 

quite common and there are many documented cases each year. This is due to the close proximity of 

blast holes and enhanced transmission of the pressure pulse caused by the water saturation. 

All packaged explosives have a sensitiser added to the emulsion composition to promote the 

chemical reaction. If the sensitiser is submitted to great enough energy prior to initiation, e.g. 

adjacent blast holes firing, the sensitiser can become damaged (crushed) causing the packaged 

explosives to misfire. The pressure pulse travels at a speed greater than any delay timing, therefore 

by speeding up the initiation sequencing this problem will not be eliminated. The only exception to 

adjusting the initiation timing, is to fire all charges instantaneously, at the same time, but this 

typically will not assist the Shotfirer in achieving the desired blasting results. 
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To overcome the problem of desensitisation of the packed product in the marine blasting 

environment, the most robust fit for purpose packaged explosive should be used. An example of this 

would be using an Aluminium/gas sensitised emulsion rather than a just a gas sensitised emulsion. 

The second technique to overcome the desensitisation of packaged explosives is to use Pentolite 

boosters, as the initiation primer, and in addition, also use multiple primers per hole. The use of the 

booster ensures that if the packaged explosives, which is being used as the primer, has been 

desensitised partially, the additional energy contained in the booster will assist in driving the 

detonation front past the desensitised explosives. Pentolite boosters are a molecular explosive and 

do not require sensitisers for the explosives chemistry to function correctly, not susceptible to 

desensitisation by explosive pressure pulses. 

Using multiple primers per charge column adds insurance that the charge column will detonate. The 

cost of priming each packaged explosive cartridge with a detonator and booster will be insignificant 

to the cost of having to recover a misfired blast hole. Figure 7 displays a recommend priming 

technique to minimise the probability of misfires. 

 

 

 

 

 

 

 

 

 

 

Figure 7 Annotated Blast Hole Loading and Priming - Not To Scale 

As a minimum each blast hole should be double primed. The limitation of priming each packaged 

explosive cartridge is the limitations of the surface initiation system.  Orica’s Exel™ Connectadet™ 

systems limit is 6 receptors; therefore the blast hole could have only 5 downlines and the 6
th

 

connection being the surface delay to the next blast hole. 

Geology is a major contributing factor to packaged explosives desensitisation. Geology that is hard, 

heavily jointed or cracked and saturated with water, will significantly increase the probability of 

packaged explosives desensitisation. The geology at the proposed blasting site is massive in nature 

so this should reduce the probability of packaged explosives desensitisation causing misfires.  

Primer: Detonator & Pentolite Booster 

Drill Bench 

Packaged Explosives 

Blasthole in rock 

PVC Casing 

Non-electric Downline 

Fill Material 

Bedrock 
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Blast Maximum Instantaneous Charge Weight 

 

The Maximum Instantaneous Charge (MIC) weight is the total quantity of explosives detonated in a 

given time window or also known as the time envelope. Most Shotfirer’s and Blast Engineers use an 

8ms window, which was derived from test work conducted by the United States Bureau of Mine 

(USBM) and is documented in RI 6151 report. The 8ms window is a generalised firing window and 

does not take into account the travel time to the point of interest, nor does it consider seismic 

velocity.  

From years of blasting experience in many different blasting scenarios the author would suggest that 

a 25 ms firing window is used at the site. A minimum of a 25ms delay would have to be used to 

achieve single hole firing. 

The MIC will be calculated for a single hole charged using an 80mm packaged emulsion explosives. 

The MIC will be calculated using the following assumptions: 

 

Packaged Explosives Emulsion Dia. (mm): 80mm 

Packaged Explosives Density (g/cm
3
):  1.21 

Charge length (m):    3.6m 

MIC (kg):     10.6 kg 

It would be expected that the charge weight per hole would reduce as the distance from shore 

increased, as the channel cut depth is reduced.  

Effects of Blasting on Marine Life 

 

If either of the proposed blasting techniques are use there will minimal affects on marine creatures 

as the water borne concussion will be heavily attenuated by the introduction of either the 

Temporary Rock Bund or the Temporary Rock fill working Platform. As the blasting environment is 

not fully submerged, the effects of flyrock must also be considered. A minimum of 2.0m of water 

cover over the blast with “adequate” stemming would mitigate the risk of flyrock, but neither of the 

blasting scenarios fully complies with this requirement. The Scale Depth of Burial must be 

considered for the containment of fly rock. 

Many studies have been conducted on the effects of blasting in water, with relation to water borne 

concussion, the pressure pulse created in water by explosives detonating. Blasting creates several 

risks to marine mammals and the environment. The quick expansion of a gas bubble as a result of a 

marine explosion creates immediate positive shock pulse followed by a series of positive and 

negative pressure changes in amplitude originating from the collapsed bubble (Urick 1983). The 

rapid pressure changes can cause injury to marine mammals (Richardson 1995). 
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Blast effects are greatest in organs containing gas (nasal sacs, larynx, pharynx, trachea, lungs and 

gastrointestinal tract, or the middle ear cavity in pinnipeds (Koschinski 2010). The Australian 

Standard 2187.2-2006 Explosives – Storage and Use – Use of Explosives states that a peak pressure 

of 40 kPa is safe to humans and animals. The water borne concussion produced by the blast must be 

determined to be less than the 40 kPA limit prior to implementing any blast designs. 

 

Many underwater blasting projects have been conducted since the early 1970’s, with the effects on 

marine life documented, e.g. mortality rates at specific water pressures. The pressure effects are 

dependent on the type of explosives used, the water depth, marine fauna type, marine fauna weight 

and the geology that the explosive charge is located in . Due to the large range of variables, without 

any actual site specific data the conservative approach must be taken. 

 

Young (1991) developed an equation to estimate the safe ranges for fish with swim bladders. The 

model is based on experimental data and injury mechanism related to the response of swimbladders 

gas to direct and reflected shockwaves. Estimated range of vulnerability based on 90 percent 

probability of survival at a relatively shallow depth (Keevin). 

 

Rsafe = 43 Wf . W. dw 

 

where: 

Rsafe Safe range in meters 

Wf Weight of explosives in kilograms 

W Weight of fish in kilograms 

dw Depth of burst in meters. 

 
Equation 1 Safety Zone Range Equation (Fish with swimbladders) 

The above equation does not take into account any reduction in pressure that would be realised 

through the use of a temporary rockfill platform technique. Table 1 displays the calculated safe 

distances for fish of a given weight, using the maximum charge weight of 10.6 kg. The depth of burst 

will be 2.5m, as this would be the deepest section of the channel, depth being depth of water. 

 

Fish weight (kg) 
Charge weight 

(kg) 

Depth of charge 

(m) 
Safe distance (m) 

0.01 10.6 2.5 142 

0.1 10.6 2.5 105 

1.0 10.6 2.5 78 

5.0 10.6 2.5 63 

10.0 10.6 2.5 58 

20.0 10.6 2.5 53 
Table 1Calculated Safe Zone for Given Fish Weights (Young) 

 

Table 1 can be used as a guideline, although it is the authors opinion due to the use of the 

temporary rockfill platform the safe distances (Rsafe) would be 50% of the values documented in 

table 1. Without any supporting data to verify the alternate theory the above values should be used. 

Appendix 1 displays the location 10 g fish weight safe distance. 

 

The writer is not aware of any other processes, which are part of the drilling and blasting activities, 

such as drilling, that have a potential of causing harm or nuisance to marine wildlife. 
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Blast Environmental 
 

Blast environmentals that must be considered when blasting at the Southdown Magnetite Project 

would be flyrock, airblast and water borne concussion. Due to the proposed methods of drilling and 

blasting the channel, the control of flyrock would be considered the most critical environmental 

hazard. 

Blasting in a trenching scenario, the Scale Depth of Burial is an assessment tool, which is most 

commonly used to prevent flyrock. Equation 2 Scale Distance of Burial 

 will be used to determine stemming lengths that are sufficient to prevent a significant flyrock event 

(Chiappetta 1997). 

SD = D/W
 0.333

 

Where: 

  SD  = Scaled Distance (mkg
0.333

) 

  W = Charge weight (kg) 

  D = Stemming length (m) 

Equation 2 Scale Distance of Burial 

 

Figure 8 displays the expected surface expression that results from the corresponding SD values. All 

designs should be designed above 1.4mkg
1/3

 as the SD value. If the SD cannot achieve 1.4 mkg
1/3

 

then the blast exclusion zone should be made greater. 

 

Figure 6 Significance of Scale Depth of Burial 

 

 

 

 

 

 

 

 

Figure 8 Annotated Scale Depth of Burial 
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The area where the blasting is taking place has a rural dwelling within 600m of the blasting location, 

at this distance with a significant depth of fill material over the blast, there is no requirement to 

evaluate potential airblast based on the authors experience. There are two beach shacks located at 

approximately 100m from the blasting site that will be unoccupied during blast times. If the beach 

shacks are built to Australian Building Codes, airblast will not cause damage to these structures. 

Equations for evaluating airblast overpressure are theoretical and vary rarely provide an indication 

of actual airblast levels. With a Scale Depth of Burial equal to or greater than 1.4 it would be 

expected that the airblast would be well below the 120 dBL level at a distance of 500 m. The Scale 

Depth of Burial represents a level of confinement and higher levels of blast confinement controls 

airblast. 

Blast vibration could be an area of concern if site infrastructure is established prior to the blasting 

commencing. Concrete and temporary buildings are typically the main area of concern when blasting 

on a construction site. Suggested vibration limits for green concrete would be 100 mms
-1

 and 50 

mm
s-1

 for transportable offices and lunch rooms, both levels would be considered conservative, with 

the author recording much greater levels, at other construction blasting projects, on similar 

structures, with no blast damage occurring. 

The ground vibration attenuation estimation formula that has been used in the absence of site-

specific measurements and calibrated models is derived from AS2187.2 – 2006, and is outlined 

Equation 2: 

All buildings and structures within 200m of the blast site should have a professional structural survey 

conducted prior to the commencement of blasting activities at the site. 

 

 

Where  R = distance to point of concern (m) 

    W = charge mass per delay (kg) 

  K = site constant related to geology and ground moisture 

Equation 3 Vibration Equation 

The formula for vibration is a theoretical approach and actual results will be influenced by local 

geology, blast orientation, blast location, weather conditions and blast monitor set-up. For the 

purpose of this report the values of K and b will be 1140 and 1.6 respectively, which are 

recommended for use in the absence of any actual site values in AS2187.2-2006. AS the blast site is 

saturated with water, it would be suggested that a K value of 2000 also be used for the assessment 

of blast vibration. Water improves the transmission of blast vibration through rock structures. 
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Table 1 displays predicted blast vibration levels at given distances using Equation 2. 

Distance (m) MIC (kg) Predicted Vibration (mms
-

1
) K= 1140 

Predicted Vibration 

(mms
-1

) K= 2000 

25 10.6 43.7 76.7 

50 10.6 14.4 25.3 

100 10.6 4.8 8.34 

200 10.6 1.6 2.75 
Table 2 Predicted Blast Vibration 

Examining Table 2 it is evident that blast vibration will not present any potential damage issues as 

long as all structures are located at a minimum distance of 50m from the blasting site, using the data 

for a K value of 2000. The beach shacks will experience blast vibration levels (8.34 mms
-1

) that are 

well under any potential damage threshold levels. 

Australian Standard 2187.2-2006 Explosives – Storage and Use – Use of Explosives specifies that the 

following equation may be used to predict the concussive effects for unconfined explosives charges 

detonated underwater. As specified this equation is for unconfined charges in water, which will not 

be happening on this project. 

Where  R = distance to point of concern (m) 

    W = charge mass per delay (kg) 

Equation 4 Water Concussion Pressure 

Equation 4 refers to an unconfined charge in water, through further work and field trials the 

following equation was developed. 

 

Where  P = Unconfined Concussion Pressure (kPa) 

Equation 5 Confined Water Concussion Pressure 

 

Pc refers to a confined charge and AS 2187.2 – 2006 Explosives – Storage and Use – Use of Explosives 

defines that this equation, Equation 5 can be used to estimate the water borne concussion of a 

confined charge in water. As the blasting scenarios that have been proposed by GHD are not directly 

connected to the open water, rocks bund barriers, it would be suggested that the concussion would 

be significantly reduced to that of the unconfined concussion “P”.  
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Surface blasting operations have used what is known as a crush zone, zones of broken rock (pre-

blasted rock), to reduce the magnitude of the blast vibration received at a sensitive receiver The 

crushed rock acts as a dampener to vibration transmission. Figure 9 is an actual vibration (noise) 

waveform recorded at a sensitive receiver that utilises a single blast to create a crush zone so that 

the major part of the blast could utilise higher instantaneous charge weights to promote blast 

fragmentation. This is actual evidence that supports the use of a temporary bund to reduce water 

borne concussion (noise) created by detonating charges in the marine environment. 

 

 

 

 

 

 

 

 

Figure 9 Quarry Blast Using a Blasted Rock Screen to Reduce Vibration Transmission (Martin) 

Figure 7 displays that the peak particle velocity in the “Blast Shield Sequencing” (crush zone) section 

of the blast is similar to the “Fragmentation Sequencing” section of the blast, which has an 

instantaneous charge weight that is 4 times greater than the shield zone. The peak vibration for each 

section is approximately 1.95 mms
-1

 at similar distances. An instantaneous charge weight of 77kg of 

Centra™ Gold bulk explosives was used in the blast shield section and a charge weight of 308 kg of 

Centra™ Gold was used in the fragmentation section. Using Equation3 to back calculate the K factor 

(site attenuation constant) a 70% reduction in the rocks ability to transmit blast vibration in the 

crush zone can be seen. Table 3 displays the calculated data. 

Section 

Measured 

Vibration 

(mms
-1

) 

Charge 

Weight 

(Kg) 

Distance 

to 

Sensitive 

Receiver 

(m) 

Attenuation 

Constant b 
Attenuation 

constant K 

Attenuation 

Constant 

Percent 

Reduction 

Shield 1.95 77 600 -1.6 2588  

Fragmentation 1.95 308 600 -1.6 853 70% 

Table 3 Back Calculation of K Attenuation Constant 
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The temporary rock fill bund will act as a crush zone to the transmission of the water borne 

concussion. Based on industry experience from sensitive blasting projects, it is know that water will 

reduce the ability of the rock or solid material to attenuate blast vibration and therefore the full 70% 

reduction will not be applied to the marine blasting environment. A conservative approach would be 

to use 20% as the reduction value for calculating the water borne concussion pressure. Table 4 

displays the calculated values for water borne concussion levels, using a 10.6 kg MIC charge at the 

Southdown Magnetite Project.  

 

Distance (m) MIC (kg) Predicted Pc (kPa) (0.2 x P) 

50 10.6 322 

100 10.6 147 

200 10.6 49 

400 10.6 22 
Table 4 Predicted Peak Pressures from Blasting 

Examining table 4 it would be suggested that if a marine mammal exclusion zone was established at 

a distance of 400 m from the blast site a large factor of safety would be inbuilt. The actual level of 40 

kPa would be achieved at a distance of 317m from the explosives source. As previously mentioned 

AS 2187.2-2006 Explosives – Storage and Use – Use of Explosives states that a peak pressure of 40 

kPa is safe to humans and animals. 

Modelling that is typically included with the documentation of a marine blasting document is a 

reproduction of work specific to Oriard and Arons.  Equations developed from this work are specific 

to the site that the work was originally conducted at, it cannot be applied as a generalisation to any 

other site. The propagation of water borne concussion is specific to the site, like blast vibration 

propagation through solids. No models take into account the velocity of detonation (VOD) of an 

explosive, which affects the shape of the water borne concussion wave, along with wave reflection 

and the confinement  of the charge.  

Overpressure Mitigation Techniques 

 

Bubble curtains have been widely used throughout the world in underwater blasting and piling 

projects. There are many case studies on the benefits that have been realised through using bubble 

curtains. All projects that have had success using bubble curtains are operating in areas that are well 

outside of the splash zone. The splash zone being the zone where the waves break. Due to the 

turbulent currents that are experienced within close proximity of the shore, a bubble curtain would 

have small to zero impact on reducing the pressure pulse caused by the in water blasting activities. 

As previously mentioned, a bubble curtain would be of minimal benefit to reduce water borne 

concussion due to the proposed blasting techniques. The rock bunds that are proposed as two 

alternate blasting methods will provide a much greater benefit in reducing the water borne 

concussion than a bubble curtain would. 
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Commonly used water overpressure mitigation measures are: 

• Limit charge weights per delay by using smaller diameter blast holes or multiple explosive 

decks in each blast hole; 

• Avoid using detonating cord; 

• Use sufficient good quality stemming; 

 

Examples of Blasting Procedures for Under Water Blasting 

 

Typical examples of blasting processes for a marine environment are documented in Figure 6 and 

Figure 7. The blasting process will form part of the Blast Management Plan (BMP). Typically the 

blasting contractor will provide a BMP that will include a site specific blasting risk assessment that 

will address all procedures and risk mitigation measures to ensure all safety, production and 

environmental requirements of the blasting project are satisfied. 
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Yes 

Yes 
Yes 

Yes 

No 

No 

No 

No 

Send out email advising all concerned parties 

of intent to commence continuous blasting in 

48 hours. 

Provide notification to all parties and 

vessels “ONE HOUR TILL FIRING BLAST” 

From 60 minutes prior to firing check exclusion 

zones 400m and 800m for fauna, divers or 

swimmers. 

Have any 

mammals been 

seen ? 

Have any divers or 

swimmers been 

seen ? 

Have any 

mammals been 

seen ? 

Use Vessel to relocate 

fauna/mammal. 

Advice Shotfirer & 
postpone firing of 

blast 

15 minute warning notification of all parties and 

vessels.                                                                    

‘FIRING IN 15 MINUTES” 

5 minute warning notification of all parties and 

vessels.                                                                    

‘FIRING IN 5 MINUTES” 

Advice personnel to 

leave the area. 

Have all 

clearances been 

received ? 

4 x 2 second long horn blast sounded, 

with shot fired on 4
th

 blast 

When blast “ALL CLEAR” sound one 

long horn blast to notify all parties 

that the blast is “ALL CLEAR” 
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Figure 10 Blast Procedure Flow Chart 

 

 

Figure 11 Blast Check List 
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Recommendations 

 

As part of this review of the Southdown Magnetite Projects Underwater blasting methodology the 

following recommendations should be implemented: 

• The use of the Temporary Rock Platform technique should be preferred technique. This 

method will allow for an improved control of water borne concussion and flyrock; 

• All blast holes to have a Scale Depth of Burial greater than 1.4.; 

• The Temporary Rockfill plat form should extend from the outer blasthole location a further 

width of 2 burdens e.g. 3.6 m. This will assist in controlling any potential sidewards escape of 

explosives gases (water borne concussion) or flyrock; 

• Use a fill core of -25mm crushed aggregate road base material with a low placisity index; 

• Marine mammal exclusion zone should be set at 400m; 

• Blast must be monitored for airblast overpressure, blast vibration and water borne 

concussion at the closest sensitive receivers; 

• Based on environmental assessments conducted in this report the charge weight per delay 

should not exceed 11 kg; 

• A minimum of an 8ms firing window should be used between any consecutive charge. No 

more than 11 kg can detonate within any 8ms firing window; 

• A zero flyrock policy should be implemented for the marine blasting activating and 

associated on shore blasting. 

By implementing all of the above recommendations Grange Resources will be able to implement 

industry best blasting practices to minimise the effects of blasting both in the marine and the 

onshore environments.   
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Appendix 1 Safe Distance to Minimise Fish Mortality  
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Appendix 2 Blast Exclusion Zone For Marine Areas 
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11th  November 2011

To Julia Lawson (Grange Resources)

Via Oliver Glade-Wright, Drew Farrar (GHD)

From Laura Farrell

Subject Addendum to Visual Impact Assessment – Version 1 Job no. 61/26005/12

1 Information Request
This is a response to the request for further information from the Department of Environment and
Conservation (DEC) as outlined below:

'That the Visual Impact Assessment is expanded to include the Mount Melville nature trail within Reserve
14943.'

The DEC provided the following comments:

‘The desalination development site is located on largely cleared agricultural land adjacent to Reserve
31240 which contains the Mount Melville nature trail, a key visitor walk trail that circuits Mount Melville.
DEC considers the key viewpoints in Reserve 14943 are from the Mount Melville nature trail, which was
not included in the PER's consideration of the impact of the proposal on visual amenity. This key visitor
walk trail is located considerably higher in the landscape and would have a different view shed (across
the Eyre River Valley towards the desalination plant) than that from Sandalwood Road (which was
considered in the PER).

By considering the impact of the proposed development on the users of the Mount Melville nature trail in
the reserve, the impact from building design, colour, texture and security lighting can be considered and
potentially minimised.’

2 Response
This is version 1 to the addendum to the information supplied in the Report for Cape Riche Seawater
Desalination Plant, Landscape and Visual Impact Assessment, May 2011. A full methodology in relation
to the visual impact assessment process can be found in Section 3 of the aforementioned report. This
version 1 addendum includes additional information and photos in relation to the view from Mount
Melville nature trail.

2.1 Introduction

Mount Melville nature trail is located within Reserve 14943. The nature trail is located approximately 2.4
km northeast of the proposed desalination plant site within the Project footprint. It had been described by
the DEC as a ‘nature trail that circuits Mount Melville’. No maps that identify the alignment of the nature
trail could be located as part of this assessment. The significance of the trail (national, state, local) could
not be determined.
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To aid in the assessment GHD were assisted on site by an actively involved member of the local
community (Pattie Leighton) who acted as a walking guide along the nature trail and provided insight into
views of particular concern to the community.

2.2 Description of Existing Views

The existing views extending from the nature trail are summarised as follows:

The trail located within Reserve 14943 is located around Mount Melville which has a high point of
approximately 74 m.

The trail on the southern side of the hill is at an approximate height of between 68 m – 70 m. An
approximate alignment of the trail on the southern side of the hill is identified using the GPS point
captured during the site visit. This is illustrated in Figure 1.

The views extend across a valley of the Eyre River with Mount Melville the high point in the north and
a ridge to the south.

An existing viewing platform along the nature trail provides no views toward the proposed desalination
plant, with primary views extending across the valley, and toward Cheyne Bay.

Particular sections along the nature trail (portions of the trail on the south-western side of Mount
Melville) did provide views toward the West, in the direction of the proposed desalination plant, with
localised vegetation along majority of the nature trail obscuring most views.

The photograph presented in Plate 1 gives an indication of the wider landscape at a similar scale to that
viewed with the naked eye (i.e. at lens focal length of 50 mm). Figure 2 shows an indicative photosketch
of the proposed desalination plant infrastructure when taken from the Mount Melville nature trail in a
south westerly direction, using a 200 mm lens at full zoom.
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Figure 1 Desalination Plant Location with approximate location of nature trail.
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Plate 1 View south west from Mount Melville nature trail showing general context of the landscape

Desalination Plant to be
located in this field



Level 8, 180 Lonsdale Street Melbourne VIC 3000 Australia    T  61 3 8687 8000   F  61 3 8687 8111    E  melmail@ghd.com    W  www.ghd.comG:\61\2600512\CADD\Visualisation\20111110_Finl_Desl_Photomontage\20111110_Desalination_Plant_Photosketch.ai

G

Photograph taken in a south westerly direction from Mount Melville Nature trail.
Photo taken with 200mm focal length.

range Resources Limited
Cape Riche Seawater
Desalination Plant

Desalination Plant
Photosketch                        Figure 2

INDICATIVE PHOTOSKETCH FOR ILLUSTRATIVE PURPOSES ONLY
Job Number
Revision B

61-2600512

10 Nov 2011DateCl
L

©  2011. Whilst every care h s been taa ken to prepare this photosketch GHD,   make no representations or warranties about its accuracy, reliability, completeness or suitability for any particular purpose and cannot accept liability and responsibility of any kind (whether in contract, tort or otherwise)
 for any expenses, losses, damages and/or costs (including indirect or consequential damage) which are or may be incurred by any party as a result of

 
the photosketch   being inaccurate, incomplete or unsuitable in any way and for any reason.

Created by:dsayers



661/26005/12/203275

2.3 Impact Assessment on Mount Melville Nature Trail

Visible Proposal
Elements

Construction

Construction compound including car parking, sheds and storage;

Temporary fencing and signage;

Bulk earthworks and associated machinery and movements; and

Airborne dust.

Operation

Desalination Plant; and

33 kV transmission line and associated infrastructure.

Landscape and
Visual Impacts -
Construction Phase

Users of the Melville nature trail would have views, to varying degrees, of the
desalination plant site, which would be located approximately 2.4 km to the
southwest at its nearest point.

Machinery would be involved in this construction work, the movement of which
would also affect the visual amenity of trail users.

No vegetation would be removed except for pasture land within the
desalination plant proposal site.

There would be a negative effect on the landscape, as viewed from the Mount
Melville nature trail during the construction phase. However, the construction
phase will be temporary.  Construction of the entire Project (i.e. intake
channel, powerline, and pipelines) is projected to take approximately
18 months, with the construction of the desalination plant itself, taking
considerably less time.

Some screening of the desalination plant will be offered by existing vegetation
along the trail. Even though the trail is at a distance from the Project, due to
the trail elevation, views of the Project would still be available from some
locations.

Impacts upon both the landscape character of the site and the visual amenity
of the trail users would be Moderate from this viewpoint during the
construction phase.

It has been assessed that any potential receptors on the trail would have
Medium Sensitivity to visual impacts during construction.

It is assessed that the impact on Landscape and Visual values from this
viewing location during the construction phase will be of Moderate
Significance.
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Landscape and
Visual Impacts -
Operation Phase

During operation, it is expected that only the Desalination Plant infrastructure
would be visible from sections along the Mount Melville nature trail.

This addition to the landscape would not be entirely out of character with the
surrounding rural landscape (given the large agricultural sheds and barns that
are common in the area – see sheds on top of hill in Figure 2).  It is likely that
existing vegetation to the northern side of the Project area would partially
screen some views to the desalination plant.

In accordance with the Construction Environmental Management Plan for the
Project, all areas temporarily disturbed during the construction will be fully
rehabilitated and appropriate remedial mitigation measures as discussed in
section 7 of the Report for Cape Riche Seawater Desalination Plant,
Landscape and Visual Impact Assessment, May 2011 will be implemented.
The effects of the impacts would reduce over time with the establishment of
vegetation.

There may be distant views of the proposed 33 kV transmission line from this
location but due to the effects of distance it would not be a prominent element
in the landscape.

It has been assessed that any potential receptors using the trail would have
Medium Sensitivity to visual impacts.

With the implementation of site specific landscape design initiatives as listed
in the Site Specific Recommendations (below), the visual impact would be
managed to a lower level. This would correspond to a Small landscape
impact which would have a Minor Significance as described in section 3 of
the Report for Cape Riche Seawater Desalination Plant, Landscape and
Visual Impact Assessment, May 2011. This level of significance is related to
the blended colour scheme that could be achieved and the screening
provided by existing vegetation.

Site Specific
Recommendations

Temporary disturbance within the desalination plant footprint to be
rehabilitated as soon as possible after the construction phase.

Reinforce landscape planting along the roadside boundary, using plants of
local origin.

Adopt Colorbond colour options Pale Eucalypt, Bushland and/or
Wilderness as an infrastructure colour to blend with the current
environmental background.

Landscape Architect to have early input in the design phase (commencing
early 2012) to promote integration of infrastructure into the surrounding
environment.

Where site lighting is required, minimise light spillage through designing
the construction and operation lighting to ensure the sites are not over-lit
and to minimise additional light spillage from the construction corridor into
adjacent visually sensitive properties.  This includes the sensitive
placement and specification of lighting to minimise any potential light
pollution.
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2.4 Conclusion

Consistent with the findings of the Report for Cape Riche Seawater Desalination Plant, Landscape and
Visual Impact Assessment, May 2011, due to the nature of the proposal there will be some impact on
landscape character and the visual amenity of the receptor from the Mount Melville nature trail during
both construction and to a lesser extent during operation of the Project.

With appropriate site rehabilitation following construction and the adoption of the site specific
recommendations detailed in Section 2.3, particularly with respect to the use of a blended colour
scheme, the visual impacts from the desalination plant for users of the trail would be minor.
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Summary of Stakeholder consultation completed for the Cape Riche Desalination Plant.
Updated: December 2011.

Stakeholder
Category

Representative/
Member

Meeting
Dates

Meeting Outcome

Commonwealth Government

WA Representatives Member for O’Connor
-Tony Crook MP

 3 February
2011

Project update e.g. status of
Feasibility Study

Western Australian Government

Opposition
Departmental
Ministers

Member for Albany –

Peter Watson MLA

 13 Dec 2010
and ongoing.

Project update

State Government
Agency and
Departmental
Representatives

Department of
Environment and
Conservation
(Albany)

Department of
Indigenous Affairs –
Albany Office

Department of
Planning (Albany)

Department of
Regional
Development and
Lands (Midland)

Department of State
Development

Department of Water
(Albany)

Great Southern
Development
Commission (refer
Local Business &
Industry Bodies)

LandCorp

Main Roads Western
Australia (Albany)

 Ongoing
since 2005

Ongoing
since 2005

Ongoing
since 2005

Ongoing
since 2005

Ongoing
since 2005

Ongoing
since 2005

Ongoing
since 2005

Ongoing
since 2007

Ongoing
since 2005

Regular Project updates on status
of Feasibility Study, Project
development timelines and
anticipated approval timelines.
Regular forum to discuss
Government approval
requirements.

Ongoing consultation to provide
an update on the Project
development and progression on
the Aboriginal Heritage
consultation undertaken to date.

Government-owned
Corporations/Organis
ations

Water Corporation
(Albany)

 Ongoing
since 2005

Project update

Local Government
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Stakeholder
Category

Representative/
Member

Meeting
Dates

Meeting Outcome

City of Albany Council Mayor – Milton
Evans, JP

CEO - Faileen James

 24 May 2011

23 February
2011

24 May 2011

Project update

Project update

Project update

Executive Directors Acting Executive
Director of Corporate
Services – Pam
Wignall

Community Services
(executive) Leader –
Linda Hill

Executive Director
Planning and
Development
Services - Graeme
Bride

Executive Director
Works and Services -
Kevin Ketterer

 Ongoing
since 2005

Project update

Councillors Cr Ray Hammond

Cr Jill Bostock

Cr Don Duffy

Cr Des Wolfe

Cr Robert Sutton

Cr Joy Matla

Cr David Bostock

Cr Roley Paver

Cr Mervyn Leavesley

Cr Chris Holden

 Ongoing
since 2005

Project update

Local Residents/ Community Members

Affected Landowners Approximately 10
landowners (includes
owners of land on
which the desalination
plant and pipeline
route infrastructure is
proposed to be
located, or
landowners who are
adjacent to, or within
a 1 km distance of the
proposed
infrastructure
location.)

Ongoing
since mid-
2009

Project update and consultation
over preferred Project footprints.
Local community members
provided feedback on the
proposed location of
infrastructure which resulted in
changes to the location of the
desalination plant and brine
discharge outfall location.
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Stakeholder
Category

Representative/
Member

Meeting
Dates

Meeting Outcome

Wellstead Community 18 community
members have
attended
presentations by the
Project team.
Attendees have been
present at meetings
as resident and/or
representative of a
community based
organisation.

29
November
2010

13
December
2010

11 January
2011

11 April 2011

September
2011

Consultation with local community
resulted in changed
configuration/location of desal
plant, intake and discharge type
and location.

Ongoing Project consultation and
updates.

Community, Environment & Recreational Groups

Albany Branch of the
Wildflower Society of
Western Australia

President  June 2011
(provision of
Environmental
Scoping
Document)

Project
presentation
on 19 July
2011.

Project update – presentation on
EIA for desalination Project.
Positive feedback on presentation
and Project received.  Discussion
occurred over how dieback would
be managed.  Support was
provided for managing dieback
through a Dieback Management
Plan.

Gondwana Link CEO and Deputy
CEO

 24 August
2011

Project update on status of
feasibility study and
environmental approvals.
Preliminary discussion over
involvement in Project
rehabilitation strategy.

Bush Heritage Local representative   24 August
2011

Project update and preliminary
discussion on involvement in
Project rehabilitation strategy.

Torbay Catchment
Group

CEO and members  7 September
2011

Project update.  Presentation
provided on desalination PER
and status of Redmond-King
borefield for construction water.

Cape Riche Camp
Ground

Manager  13
December
2010

(as part of
community
meeting)

Project update and consultation
over proposed location of
infrastructure options.

Wellstead Community
Resource Centre

Coordinator

Chairperson

Centre Support
Officer

22 February
2011

29
November
2010

Project update
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Stakeholder
Category

Representative/
Member

Meeting
Dates

Meeting Outcome

CRC Training Officer

Committee Members

Volunteers

(as part of
community
meeting)

Wellstead Progress
Association (WPA)

President

Vice Chair

29
November
2010

13
December
2010

(as part of
community
meeting)

Project update and presentation
on Project development.
Discussion over Aboriginal
heritage matters as the WPA has
strong local links with to local
Noongar families.

Project update and consultation.
Community feedback identified an
alternative location for the brine
discharge outfall which was
incorporated into the final
desalination plant design.

Wellstead and
Historical and
Heritage Society

Chairperson 29
November
2010

(as part of
community
meeting)

Project update

Wellstead Cricket
Club

Secretary 29
November
2010

(as part of
community
meeting)

Project update

Indigenous Group/s

Albany Heritage
Reference Group

Chairperson and
membership

 July 2009

September
2009

July 2010

March 2011

Consultation over proposed
desalination plant proposal and
consultation on appropriate
representatives to be involved in
the heritage survey on the
proposed Project footprints.

Ongoing consultation on the
Project.  Update on heritage
survey planned for October 2009
and consultation and coordination
by Heritage consultant over
Noongar family representatives to
be involved in the heritage
survey.  Consultation on Native
Title agreement which
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Stakeholder
Category

Representative/
Member

Meeting
Dates

Meeting Outcome

incorporates the “Right to
Consult”.

Project update.  Consultation on
Native Title agreement.  Update
on the status of the S18 for the
Southdown Mine site.

Project update and ongoing
consultation on Native Title for
the desalination plant intake
channel (below the high water
mark), the Southdown Mine site
and sections of the slurry pipeline
alignment.

South West
Aboriginal Land and
Sea Council

Working Group and
Future Acts sub
committee

 May 2009

September
2009

August 2010

April 2011

Consultation over proposed
desalination plant proposal and
consultation on appropriate
representatives to be involved in
the heritage survey on the
proposed Project footprints.

Project update and ongoing
consultation on Native Title for
the desalination plant intake
channel (below the high water
mark), the Southdown Mine site
and sections of the slurry pipeline
alignment.  Consultation on the
S18 application for the
Southdown mine site.

Ongoing consultation on the
Project status and Native title
matters for the desalination plant
intake channel (below the high
water mark), the Southdown Mine
site and sections of the slurry
pipeline alignment.

Ongoing consultation on the
Project status and Native title
matters.

Heritage Survey
Participants

14 Informants

(refer to the Heritage
Survey Report)

 27 -30
October
2009

Selection of preferred pipeline
alignment
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Stakeholder
Category

Representative/
Member

Meeting
Dates

Meeting Outcome

South West
Aboriginal Land and
Sea Council
(SWALSC)

Future Acts Officer  27 October
2009

Ongoing consultation on the
Project status and Native title
matters for the desalination plant
intake channel (below the high
water mark), the Southdown Mine
site and sections of the slurry
pipeline alignment.

Educational
Institutions

Mt Barker State High
School

Katanning High
School

Great Southern
Grammar School
Science Class

Great Southern
Institute of
Technology

-

-

-

-

 2008

(presentation
on
opportunities
in the mining
industry)

2009

(site visit with
a focus on
geology)

2008 – 2011

(presence at
the careers
expo)

Project update

Local Business & Industry Bodies

The Great Southern
Development
Commission

Includes
representatives from:

Grange Resources

Harley Global

Albany Port Authority

Albany Chamber of
Commerce & Industry

Department for
Natural Resource
Management

Environmental
Protection Authority

Department for State
Development

 11 January
2011

Project update

Albany Chamber of
Commerce & Industry

CEO  11 January
2011

Project update

South Coast Natural
Resource
Management

CEO

Acting CEO

 29
November
2010

Project update
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Stakeholder
Category

Representative/
Member

Meeting
Dates

Meeting Outcome

SCNRM
administration, other
related parties and
Government
Department
representatives (18
people in total)

11 January
2011

31 August
2011

Abalone Industry
Association of
Western Australia

Member

(Wellstead area)

4 June 2011 Project update, information
provided on marine modelling.
Advice sought on local marine
conditions.

Boxwood Hill
Roadhouse

Manager  29
November
2010

(as part of
community
meeting)

Project update

Emergency Services and Public Utility Providers (PUP)

Fire and Emergency
Services Authority
(FESA)

Gnowellen Fire
Brigade,  Chief Fire
Officer

Fire Brigade Officer

 29
November
and 13
December
2010

(as part of
community
meeting)

Project update

Western Power Networks Officer  Fortnightly
meetings

Regular discussion on progress
of Western Power Transmission
line design and approvals.

Media

Newspapers The Whisper
(Wellstead
Community
Newspaper)

 March 2011
edition

Project update for the local
community
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