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Summary 2010

Al coabs Western Australian Mining Group publ i shtd
beginning of 2006. The EIP sets clear targets for improvement, and outlines actions and initiatives that Alcoa
will implement during the following two year period, to achieve set targets. It is our voluntary public commitment
to continuously improve our mining environmental performance, reduce environmental impacts and develop
more sustainable operating practices. The targets and actions contained in the EIP were developed with input
from the WA Mining EIP Stakeholder Steering Committee which included community, Government and Alcoa
representatives.

This annual report covers progress towards and achievement of the targets set out in our second EIP covering
2008 and 2009. Most of the targets and actions set in the 2008-09 EIP were progressed, if not achieved, and

the results have improved environment al management

various areas have included:

Rehabilitation and Biodiversity: The species richness results for 2007 and 2008 rehabilitation (monitored in
2008 & 2009 respectively) was 108% and 99% of that of the surrounding unmined forest. The result for 2007
rehabilitation is the highest average species richness ever achieved in rehabilitated areas. Mixing of screened
soil was proven to be an efficient way of increasing species richness in rehabilitated areas.

Rehabilitation Sustainability: Over 70% of appropriately aged rehabilitation has now been burnt. Burning
rehabilitated areas is the most important long-term sustainability issue for rehabilitated areas.

Fauna Return and Management: Management plans for five rare and endangered species known to occur in
Al coabs mining | ease hmanseto mhirendsa impaet are being immplemanted. The five
species are Baudi n 6 dailed Black Gotkatao, noigy scrub lsirtl, chRditath and quokka.

Dieback Management: A monitoring program to quantify the spread of Phytophthora dieback around the
Willowdale Mine was completed in 2009. Only nine new infections were found along 32 kilometres of dieback-
free forest adjacent to sites cleared for mining.

Noise Management: There has been significant progress against the complaint target of a 70% reduction from
base year 2003. In 2008, a 75% reduction in noise complaints was achieved, with a total of 43 noise
complaints recorded in 2008 compared to 174 in 2003. In 2009, a 68% reduction in noise complaints was
achieved.

Pollution Prevention: While operational hours increased by 18% in 2009, the number of spills were reduced
by 14% compared to 2007. In addition, there were no significant mine related stream turbidity events at
compliance monitoring points during the year.

Air Quality: In 2008, over 56% of wood waste that was historically burnt was reused. This equates to a
reduction in greenhouse gas emissions of over 20,000 tonnes of CO, equivalents which equates to the yearly
emissions from more than 4,700 cars. The result in 2009 was lower due to mine plan changes but still equated
to a decrease of more than 13,300 tonnes of CO, equivalents.

Waste Management: The target to reach a 20% reduction in waste to landfill by the end of 2009 was achieved
with 394 tonnes of waste going to landfill in 2009 compared to 736 tonnes in 2003 (46% reduction).

Environmental Leadership and Outreach: Al c opadnership with the Hills Forest Centre through the
DECAFE (DEC Alcoa Forest Enhancement) program was extended to deliver the eco-education programs.
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These programs were delivered to 11,439 studentsinschool s adj acent to Al coa

Australia.

Further details of the progress towards the initiatives committed to in the EIP are contained in the following
sections.



rehabilitation and biodiversity

Rehabilitation Biodiversity

targets

actions

metrics

Plant species richness and
composition in rehabilitated
pits is similar to the unmined
forest

All pits receive fresh topsoil in
the 2008 and 2009
rehabilitation seasons, and
direct return is maximised.

Investigate feasibility and
establish operational trials of
sod transplants.

Investigate feasibility and
establish operational trials for
mixing screened soil from
different donor sites.

Develop and implement
process to maximise survival of
planted recalcitrants.

Commence using the new
functional group species

Percentage of area
rehabilitated that received
fresh topsoil.

Percentage of area
rehabilitated from directly
returned soil (less than 1:3
dilution).

Species richness of
rehabilitated areas versus the
unmined forest.

Number and survival of
recalcitrants planted in
rehabilitated areas.

Increase the percentage
representation of resprouters,
geophytes and grass-like

richness indicator.

species.

Progress against actions.

In 2009, we monitored and reported on botanical

rehabilitated areas.

applied to 58% of 2008 rehabilitation.

diversity results for 2008

All rehabilitated areas received fresh topsoil during 2008,
either as direct returned topsoil or screened soil.

Direct returned topsoil was

All areas rehabilitated in 2009 received

fresh topsoil with 45% being direct returned and 55% receiving screened soil.

The average species richness of 2008 rehabilitated
areas was 99% which is just short of our 100% target.
In 2008 areas, for the first time, we incorporated the
survival percentage of our recalcitrant plantings into
our richness measure which reduced our richness
percentage. Survival of recalcitrant plants from 2008
rehabilitation was 53%. This is the lowest survival we
have ever encountered. It was caused by a very dry
August with only 13 mm of rain in a 38 day period
which normally receives over 200 mm of rainfall.
Recalcitrant plantings immediately before and during
this period showed high mortality. In 2010, we will
use the medium term rainfall forecasts to avoid
planting during or just before predicted dry spells.

The average species richness results for 2007
rehabilitation, monitored in 2008, was 108% of that of

the surrounding unmined forest. This is the highest
value we have ever achieved.

Sod transplants using front end loaders were trialled
in 2008 rehabilitation. Forty-five sods of soail
containing recalcitrant plants were excavated from
future clearing areas and placed into newly
rehabilitated areas in August 2008. The cost of each
recalcitrant plant in the sods was similar to the cost of
producing plants from the nursery. Apart from two
orchid species, all the species returning in the sods
can be grown at the nursery by alternate methods.
The fact that machinery can only access 10% of
rehabilitated areas during winter makes this operation
unfeasible on an operational scale.



Screened soil is currently applied at 40 m%ha to
rehabilitated areas where direct return has not been
carried out. Because the floristic similarity is only
about 55% between different forest sites it was
surmised that mixing soils from two donor sites could
increase species richness by up to 33%. This
practice was trialled in 2008 and it was found that
using soil from two donor sites at 30 m*ha gave an
equivalent species richness to a single donor site at

40 m*/ha. Mixing two donor sites and applying the
soil at 40 m®ha gave a much higher richness (see
figure below). The ability to use multiple donor sites
can reduce transport distances for the screened soil
and also reduce the amount of soil required to obtain
a similar species richness. This technique was used
in 2009 rehabilitated areas following its success in
2008.

Screened sites 2008 rehabilitation (species from topsoil)
bars are 95% Cl for the Mean

30

25 +

20 +

15

10+

species richness/ 80m2

singl40

Xmix30 xmix40

treatment

Species richness per 80 m? plot at 15 months old in response to mixing screened soil from two donor
sites. This graph only includes species originating from the natural topsoil seedbank. Species
originating from applied seed are unlikely to be affected by these treatments.

The percentage representation of resprouters,
geophytes and grass-like species in new
rehabilitation has not been assessed as yet,
although work continues to increase the number of
geophytes in our rehabilitation. All new species that
are brought into routine tissue culture production at
the nursery are geophytes. Two sundews (Drosera
stolonifera and Drosera erythrorrhiza) were first
produced in 2006 and 2007 and in 2009 over 7,000
were planted in rehabilitated areas. The sundews
are a group that do not readily return to mined areas
from the natural soil seedbank or from broadcast
seed

Screened soil is brought in from two separate
locations; the soils are mixed during the
spreading process (Zamia nuts are then added).



Rehabilitation Sustainability

targets

actions

metrics

Management of older
rehabilitated areas is
integrated with the surrounding
unmined forest for multiple
land uses.

a) Rehabilitation is able to
sustain silvicultural and
multiple burn
disturbance events.

b) Rehabilitation can be
managed so as not to
adversely affect water

Continue to integrate
appropriately aged
rehabilitation into the DEC
prescribed burning plans.

Examine tree survival and
understorey responses in
rehabilitation in two prescribed
burns.

Develop studies that will
assess the impacts of thinning
on carbon and nitrogen cycling
in rehabilitation soils.

Proportion of rehabilitation of
appropriate age that has been
subjected to prescribed burn.

Tree survival and understorey
species composition changes
evaluated and reported.

Study initiated on the effect of
thinning on carbon and
nitrogen cycling.

Water yield response to
thinning treatment of

catchment yields.

Investigate thinning and
burning of mined catchments
as management tools to
improve streamflow.

Banksiadale and
Warren/Bennett catchments.

Prescription burns were carried out in rehabilitated areas during both 2008 and

2009 at the Huntly and Jarrahdale mines.

Alcoa has rehabilitated 14,750 ha to

date, of which 48% is considered by Alcoa to be of an age suitable for the re-

introduction of fire (15+ years old).

To date, 71% of suitably aged rehabilitation has
been prescribed burnt at least once. A small
proportion of younger rehabilitation has also been
burnt, mainly by wildfire (see table below).

Some areas of rehabilitation have now been burnt
twice. These areas were first burnt during the
1990s as part of early fire studies at the Jarrahdale
mine.

Age class All rehab Burnt %
(ha) Rehab. burnt
(ha)
0-5yrs 2757 14 1%
6-14 yrs 4915 201 4%
15+ yrs 7078 5012 71%
TOTAL 14749 5226

The proportion of hectares rehabilitated in various
age classes that have been burnt in prescribed or
wild fires.

The sites are representative of older pre-1988
rehabilitation established with eucalypt species
from eastern Australia and an understorey mix that
varies from the one currently used. The sites were

burnt for the second time in 2006. Assessments of
understorey composition and tree growth and
survival were conducted in late 2008. Treatments
available to be included in the study were unmined
and unburnt forest, unburnt rehabilitation, and
rehabilitation burnt twice, with the second burn
occurring in spring but the initial burn either in
spring or in autumn.

Twice burnt sites were clearly different from
unburnt rehabilitation, reflecting higher numbers of
short-l i ved oOfire
spp. and the annual Levenhookia pusilla. There
were also increases in the eastern states
eucalypts particularly E. resinifera in sites that had
been originally burnt in autumn. Acacia pulchella,
another species responsive to disturbance, was
also prevalent in twice-burnt sites but absent from
unburnt rehabilitation. Conversely, A. celastrifolia
was present in unburnt rehabilitation and absent
from burnt sites, however, the potential for differing
seed mixes between years (1981 rehabilitation
unburnt; 1982 rehabilitation burnt) is a
confounding factor. There appeared to be no
effect of two burns on the survival of the original
planted trees.

we e dSenedop e



Studies carried out during 2005-2007 have
suggested that thinning of rehabilitated forest
causes changes in the soil microbial communities.
These changes appear to be related to complex
interactions among soil properties that influence
microbial food supply and their nutrient demand,
and probably result from the disruption to carbon
supply from litter fall and consequent changes to
the quality of carbon available in the soil.

Disruptions to carbon supply from thinning in
combination with burning also appear to lead to an
imbalance between nitrogen mineralisation and its
subsequent i mmobilisat
nutrient cycles. This could result in an
accumulation of nitrogen in potentially leachable
forms; however, these laboratory-based
experiments ignore the possibility of nitrogen sinks
elsewhere in the soil system.

The issue of potential nitrogen losses from
thinning and burning is being studied under field
conditions within the Bennett experimental
catchment, which was thinned and prescribe burnt
during 2007. Surface soil samples have now
been collected on four occasions; prior to any
treatment (baseline), after thinning but prior to a
prescribed burn in November 2007, in early 2008
and again in spring 2009. The same patterns of
net nitrate accumulation resulting from treatment
are emerging, confirming the earlier results. Plans
are presently being developed to investigate the
fate of this nitrogen deeper in the soil profile and if
there is evidence of leaching into stream water
and hence export out of the catchment. The study

on

will continue for at least two more years. A more
detailed project proposal addressing the role of
carbon quality in mediating nutrient cycling
processes has been postponed due to the current
tight budgetary situation

Thinning and burning have been proposed as tools
to manage stream flow vyields in mined
catchments. Stream flow response to treatment of
the Bennett catchment (mentioned above) has
been monitored since 2007. Rehabilitated areas
comprising nearly half of the catchment were
thinned in April 2007 and again in September
2008, halving the original stand basal area down
to i 16 tnd/ha. 6 Swearns dlow mdréases dvere
observed from the first winter after treatment,
estimated to be 31 mm in each of the years 2007
and 2008, and 35 mm in 2009 (to the end of
August). The magnitude of stream flow response
to thinning in this mined catchment is consistent
with similar studies reported for unmined
catchments in the jarrah forest. Monitoring of
streamflow and vegetation recovery is ongoing.

Banksiadale catchment, which supplies water to
the Huntly mine, was thinned on an operational
basis in 2003. Estimates of inflows to the dam
indicated a peak in response within two years and
declines back to pre-treatment thereafter.
Additional thinning and harvesting of older stands
is presently in progress to regain additional
inflows.

Area of dense rehabilitated forest in the Bennett
experimental catchment prior to thinning.

This is an area of dense rehabilitated forest in
the process of being thinned.



Fauna Return and Management

targets

actions

metrics

Mining and rehabilitation
practices maintain or enhance
the conservation of all jarrah
forest fauna species.

a) Vertebrate species richness
in mined forest

b) Major functional invertebrate
groups are represented in
rehabilitation.

Implement management plans
for all declared rare and
endangered fauna species that
occur within the mining lease.

Determine the value of fauna
habitat log piles and other
structural elements for fauna
return to rehabilitated areas.

Investigate opportunities for
translocation of rare species
into rehabilitated and unmined
areas.

Review the status of
invertebrate return to
rehabilitated areas and
develop plans to address gaps
in knowledge.

Vertebrate species richness of
rehabilitated areas compared
with unmined forest.

Actual translocations
compared with feasible
opportunities.

Richness of major functional
invertebrate groups in
rehabilitated areas compared
with unmined forest.

Management plans for threatened faunaarec

being implemented.

The Baudi n 0 sorestoRedtailédoBlack
Cockatoo, noisy scrub bird, chuditch and quokka
aret hreatened fauna in t
operations that are regarded as priority species for
management plan implementation.

Research of chuditch habitat used in rehabilitation
and unmined forest commenced in 2009. Chuditch
use rehabilitation to forage at night and den during
the day. Unlike in unmined forest where chuditch
typically den in large, burnt hollow logs, chuditch
den in rehabilitation in underground burrows
beneath rocks. This highlights the potential value
of leaving rocks at the surface and using them to
construct fauna habitats.

The return of coarse woody debris is considered to
be an important factor in fauna return to
rehabilitated areas. Coarse woody debris
experiments have been implemented, comparing
fauna habitat log piles at varying densities with
snipped woody debris from clearing operations and
logs in scattered configuration rather than in
heaps. These experiments will be monitored over
the longer term to determine what structural
elements facilitate fauna return, particularly those
species with specialist habitat requirements.

rocks

Created
encourage a greater abundance of native
marsupials.

habitat from logs and

Key areas of future study will also include
invertebrates involved in soil development,
particularly their roles in incorporating organic
matter and affecting soil structure, herbivory and
pollination across a broad array of plant species.
These areas of study were identified during a two
day workshop in 2008 that involved Industry,
Government and University participants reviewing
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Al coads i nvertebrate
programs.

Loss of tree hollows is another important factor for
fauna in rehabilitated forest because it will take
many decades for developing trees to form
hollows. In 2010, Alcoa will commence a trial of
artificial nest boxes as habitat for Forest Red-tailed
Black Cockatoos.

In 2009/10, a fauna underpass was installed at a
Haul Road stream crossing to allow fauna to move
up and down the stream unimpeded by the road
and movement of heavy machinery. This
underpass will be closely monitored using motion
sensitive cameras to determine what species of
fauna use it and the benefits of the underpass for
aiding fauna movement. A species of particular

research and

monitoring
Opportunities for translocations have been
reviewed; however these generally have a poor
history of success. Clear criteria will need to be
met before Alcoa considers future opportunities
within its mineral lease.

As rehabilitation ages, the richness of birds,
mammals and reptiles will increase to become
similar to unmined forest. However, the species
composition of reptiles and birds does not
approach that of unmined forest within 20 years,
because of key differences in the structure of the
rehabilitated forest. Patterns of recolonisation;
the habitat requirements of specific fauna and the
effects on fauna of managing forests by prescribed
burning or thinning are the subject of continued
experimentation and research.

The fauna underpass undergoing construction
work in 2009

This underpass will be closely monitored using
motion sensitive cameras to determine what
species of fauna use it. The underpass is
already attracting some attention.

Management plans are in place for all priority

fauna species that exist in the Jarrah forest

surrounding Al coads of
Chuditch. This chuditch has a cotton spool

attached to its back that allows researchers to

track its movements.



dieback management

Dieback and Mining

targets

actions

metrics

operations

Minimal spread of
Phytophthora dieback
attributable to mining

Continue to monitor the spread
of Phytophthora dieback,
calculate the rates of spread,
track variation between years
and develop corrective actions
to address the causes.

Contribute to the planning for
the move to the Myara Crusher
region to minimise spread and
economic costs.

Contribute to research projects
into Phytophthora dieback.

Externally report on the results
of the dieback research and

Rate of actual spread.

Number of new infections per
kilometre of dieback-free
boundary.

Number of mine related
dieback breaches.

A dieback management plan is
produced for Myara.

Number of external
publications.

monitoring programs.

A monitoring program to quantify the spread of Phytophthora dieback around
the Willowdale Mine was completed in 2009. Only 9 new infections were found
along 32 kilometres of dieback-free forest adjacent to sites cleared for mining.

At the Willowdale Mine during 2008 and 2009,
Alcoa employed DEC-accredited dieback
interpreters to remap the dieback status of forest
adjacent to sites that had been cleared for mining.
All sites were adjacent to dieback-free forest and
had been cleared for more than two years. The
interpreters mapped 32 km of boundary line and
found nine new infections in the forest. All the
infections were small with no infection being
greater than 1 ha. Investigation of the causes of
the spread is continuing and will be completed in
2010. Early results indicate that water had flowed
from the rehabilitated area into the forest in a few
sites T this should not occur. Training will
address this issue and minimise the likelihood of it
occurring again.

In 2010, the statistics on the rate of spread at
Willowdale will be calculated and a report
published. In 2011, a monitoring program will
quantify the spread of Phytophthora dieback at
the Huntly mine.

As Alcoa prepares to relocate its Huntly mining
operations from McCoy to Myara in late 2013,
consideration is being given to the dieback
management program that will be used. Over half
of the forest in the Myara region is already
infected with the dieback pathogen so Alcoa has
decided to adopt the same successful dieback
management strategy that is currently used at
Willowdale. As part of this strategy, the haul road
network at Myara will be considered dieback and
vehicles moving into dieback free areas will need
to clean down on entry. A dieback management
strategy has now been documented for the
transition period when mining and rehabilitation
activities will be happening concurrently at McCoy
and Myara. This dieback management strategy
was presented to the international conference on
Phytophthora Diseases in Forests and Natural
Ecosystems which will be held in New Zealand in
March 2010.




In 2008, two major research projects on
Phytophthora dieback commenced. The project
entitled 'Susceptibility to Phytophthora cinnamomi
and sensitivity to phosphate in native Australian
plants: why are they linked?' is a major project
based jointly at the University of Western
Australia and Murdoch University.

Alcoa is a major partner in this project along with
the Australian Research Council, the Minerals and
Energy Research Institute of Western Australia,
DEC, Western Power and four other mining
companies. The objective of this project is to
better understand the dieback resistance
mechanisms of plants then develop new
strategies that are urgently needed to combat this
pathogen. This project is now in its second year
and four post-doctoral fellows are studying the
effects of phosphite treatment on: enzyme
systems, gene regulation, plant physiology and
the growth of the pathogen.

The second project is being completed in
partnership with DEC and Murdoch University.
The objective of this project is to determine how
the dieback pathogen is able to survive in native
soils then develop methods to eradicate it. The
hy pot hesi s

b ei n gPhytdpithom e d

cinnamomi is able to survive unfavourable
conditions in the roots of tolerant or resistant plant
species. If these plants are killed, decay of roots
by micro-organisms including the lyses of P.
cinnamomi occurs. This will lead to the complete
eradication of the pathogen (P. cinnamomi has a
low saprotrophic ability)6 Preliminary studies only
isolated P. cinnamomi from one plant species of
the 34 tested.

In 2009, there were 15 reported dieback breaches
with 9 at Willowdale and 6 and Huntly. This is an
increase over previous years and will be a focus
issue in 2010.

One of the study sites of the project to study
the survival of P. cinnamomi showing the
black gravel soil and sparse understorey.
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Dieback and the Community

targets

actions

metrics

Provide leadership in increasing
community understanding for
the successful management of
Phytophthora in native

Share knowledge and expertise
with community groups,
industry and government to
better manage phytophthora.

Number of joint research
projects and research papers
with external groups.

ecosystems.

Contribution to government and
university committees.

Provision of dieback resistant
jarrah seedlings to community
groups.

Alcoa continues to support the Dieback Working Group (DWG) in its efforts to

l ncrease t he

communityos

under standing

Phytophthora dieback in native ecosystems.

In 2008, Alcoa supported a successful Dieback
Information Group conference organised by the
Dieback Working Group (DWG). There were over
200 attendees from a cross section of community
conservation groups, local governments, State
Government Departments and industry. The
speakers provided an update on dieback research
and management programs being undertaken in
Western Australia. Alcoa also supported another
successful DWG initiative 7 the dieback education
package for upper primary schools. This package
was awarded the 2008 Landcare Education Award for
Western Australia. The DWG was also recognised
for its contribution to environmental management by
being presented with the 2008 State Award for
Biodiversity and Conservation.

The DWG was also recognised for its contribution to
environmental management by being presented with
the 2008 State Award for Biodiversity and

Conservation.

Alcoa staff treating Jarrah against dieback as a
part of an ACTION grant during 2008.

Alcoa contributes to the direction of dieback research
and management in the State by providing a
representative on the Dieback Response Group
(reports to the State Minister for the Environment)
and the Board of the Centre for Phytophthora
Science and Management (Murdoch University).
Alcoa also provided 14 community conservation
groups with over 4000 seedlings from seed collected
from its dieback resistant jarrah seed orchards. This
is a joint project with DEC, Murdoch University and
Edith Cowan University.

The community groups are establishing these plants
in degraded forest and woodland sites then providing
feedback on the plant s our
ACTION program, Alcoa staff worked alongside
community group members and DEC staff to treat a
700 metre section of roadside vegetation in the
Stinton Cascade Conservation Area at Karragullen
with the fungicide phosphite.

11
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Dieback Forest Rehabilitation (DFR)

targets actions metrics
Improve forest values in areas | Monitoring DFR areas to Area (in hectares) of DFR
degraded by dieback to reflect | assess their development. monitored.
each areads | an
Undertake research with the Preliminary report on the
DEC and universities to causes of poor revegetation

determine the causes of poor and reports on field trips.
revegetation of
siteso and est a

Alcoa monitored twenty two (22) Dieback Forest Rehabilitation areas for tree
survival and growth in 2008.

There was a high level of variation between sites. The monitoring of field trials showed a high
The implications of the results are being assessed survival rate of planted seedlings. Two university
by DEC and Alcoa. honours projects were also completed to examine

the geology and disease characteristics of these
The joint Department of Environment and Conservation sites.
and Alcoa research project to study O6black gravel
continued in 2008. Black gravel sites refer to particular A workshop attended by representatives from
sites that are severely affected by dieback. DEC, Murdoch University, the University of
Western Australia and Alcoa was held to discuss
the results of the 2008 research and monitoring
program.

A jarrah seedling planted as part of the trials on the black gravel sites.

12



noise management

targets

actions

metrics

Manage noise to ensure
compliance with
Environmental Protections
(Noise) Regulations 1997.

Ensure that blast noise
doesno t exceed
internal noise limits.

Proactively manage noise
from mining operations to
minimise nuisance to
neighbours.

Communicate and respond
to community concerns
about noise following
mutually agreed processes

Neighbour noise complaints
are reduced by 70%
compared with base year
2003.

Continue to investigate and
implement operation and blast
noise reduction strategies as part
of the Mining Noise Lead Team.

Continue to proactively manage
mobile equipment and blasting
activities to minimise nuisance
noise to neighbours. Review trends
in neighbour complaint data.

Continue to maintain and develop
relationships with mine neighbours
and endeavour to achieve
satisfactory and timely resolution to
identified issues.

Develop an integrated blast noise
model, weather monitoring and
real time directional noise
monitoring system and trial at
Willowdale.

Re-do noise modelling for Myara
and define the likely day/mining
mining line.

Install new weather station at
Myara to begin gathering weather
data to assist with effective mine
planning that minimises the impact
on neighbours.

Number of blasts and number
of bl ast s
noise limits.

Number of neighbour noise
complaints (blast and
operational noise).

Details of any potential noise
non-compliances.

Installation of new weather
station and improvement in
noise management and
technology.

abovd

A 68% reduction in total noise complaints across WA Mining has been achieved
since 2003. There were zero noise related non-compliances in 2009 within the

WA Mining Group.

Ongoing daily management of mining and

These

include both

internal management of

development activities include a constant review
of weather conditions to ensure minimum impact
on neighbours. Group Leaders visit neighbouring
properties to observe and monitor what the
neighbours may be hearing and to identify
proactive noise minimisation actions that can be
taken.

In 2009, Alcoa continued to respond to neighbour
noise concerns with the aim of developing good
neighbour relations through proactive practices.

operations and external community engagement.

There has been significant progress against the
complaint target of a 70% reduction from base
year 2003. In 2009, a 68% reduction in noise
complaints was achieved, with a total of 55 noise
complaints recorded in 2009 compared to 174 in
2003.

WA Mining recorded a total of 30 operational
noise complaints in 2009. All of these were

13



recorded at Willowdale. A total of 25 blast noise
complaints (16 at WDL, 9 at HUN) were also
recorded.

A focus has been placed on blasting techniques
including row lengths and the number of holes
per delay. This focus has allowed for blasting to
occur under less restrictive weather conditions
whilst not increasing the noise impact on
neighbours.

Pt

Further investigation of the Barn Owl directional
operational noise monitor technology was
conducted in 2009.

Although no legal non-compliances were
recorded at A | ¢ oVEAOMEning operations during
2008 or 2009, Willowdale recorded two blasts
greater than our internal limit of 110 dB at
Dwellingup. These incidents were thoroughly
investigated. In the first case, the cause of the
exceedance was largely attributed to a change in
weather conditions immediately prior to the blast
being fired, and for the second incident, due to
strong winds influencing the noise measurement.
No complaints were received from neighbours
regarding either of these two blasts. Huntly
recorded no exceedances of internal blast noise
standards in 2008 or 2009.

Further investigation of the Barn Owl directional
operational noise monitoring technology was
conducted in 2009. This investigation indicated
that there are significant implementation and data
communication challenges to be addressed. In
2010, we will continue to investigate the
expected benefits of the Barn Owl technology by
trialling a transportable system at Willowdale
mine.

The development of an integrated blast noise
model, weather monitoring and real time
directional noise monitoring system and trial at
Willowdale is ongoing, with alternative solutions
currently being assessed.

Noise modelling at Myara has been conducted by
an external consultant, Herring Storer Acoustics.
The report has been presented to the community
with a copy of the report provided to the AMMCF
(Alcoa Myara Mining Community Forum). The
modelling has been used to help develop a draft
operating strategy for Myara.

The Myara weather station has been installed
and is now recording real time weather data.
The data will inform noise modelling and
operating strategies for the Myara area. A
business case to implement a Remote Blast
Noise Monitor has been developed and will be
further investigated in 2010.

The Mining Noise Lead Team continued to meet
throughout 2009 to review current noise
management strategies with the aim of
minimising noise impacts on the community and
maintaining legal compliance.

During 2009, we have continued to work with
community groups and individuals to respond to
concerns, and have also continued to maintain
and develop relationships with mine neighbours
and endeavour to achieve satisfactory and timely
resolution to identified issues.

14



water management and conservation

water use and conservation

targets

actions

metrics

Maintain or improve mine water
use efficiency compare with
base year 2003.

Reduce proportion of water
used from iAlice
supply sources compared with
base year 2003.

Continue to implement water
reduction strategies through the
Mining Water Reduction Team.

Investigate innovative ways of
maximising proportion of water
used fr-bmcénsaeaed
sources such as:

1 Increasing harvesting
and recycling of
stormwater capacity at
Orion; and

1 Trialling an evaporative
cover for the McCoy
reservoir.

Investigate options for water
supply in Myara, particularly
non-licensed sources.

Water usage rate (I/tkm). Note
i I/tkm = litres of water used /
per tonne of ore mined and
average haul distance

Total and proportion of water
used from ol i
|l icensedd cour

€ €

S

During 2009, mining continued to focus on maximising the efficiency of our water
harvesting and use. Several new water saving initiatives were identified and

implemented.

Miningbés Water and
(WERT) met throughout 2009 to consider
strategies to reduce overall water use and

increase the proportion of water used from lower
value non-licensed sources. Some of the
improvement activities undertaken in 2009 were:

M Installation of a rainfall sensor at the
nursery that switches off the automatic
irrigation system when there has been
sufficient rain;

1 Continual education and training of water
cart operators on the most efficient way of
watering haul roads;

1 Upgrading of the Lizard road standpipe at
Willowdale to minimise the loss of water
during cart fill-ups;

1 The purchase of two new water carts at
Willowdale and two new water carts at
Huntly with improved water spray design;

1 Ongoing monitoring and communication of
haul road water usage on a shift by shift

Emi s si o n shasiR at datlc mines so that ehighar water

users could be identified and trained:;
1 On-going use of silicon-based evaporative

cover call ed 6Aquat
Reservoir to reduce water loss during
storage;

1 Completed the trial of the Polycom dust
suppressant on a 2.5 km stretch of haul
road at Huntl vy t o
ability to reduce dust and hence the
requirement for water.

The Polycom dust suppressant trial concluded that
although the product did reduce water use, the
savings were not what were expected and the cost
benefit analysis did not support ongoing use of the
product. The Water and Emissions Reduction
Team are continuing to monitor the market for new
dust suppressants that have potential use on our
mines.

ain

as s e
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The installation of a new belt washing system at
the Del Park transfer station in early 2009 proved
to be a success with a significant water use
reduction in this area.

Both mines experienced average rainfall in 2009
and water use during the winter months was
below target. Water use only exceeded target in
the four months when rainfall was significantly
below average. This is mainly attributed to the
increased haul road watering requirements
during these months.

Total water use and the total water use efficiency
were higher than target in 2009. This target
continues to be a challenge. Key contributing
factors to this water use include:

M An increased number of roads in use at
both mines due to development in new
areas. This is not considered in the
calculation of the water target.

1 Increased production at both mines.

f Low rainfall in May, October and
December which resulted in increased
haul road watering during these months.

The combined water use from non-licensed water
sources from both mines exceeded the target
which was a fantastic result. This was primarily
due to Huntly recycling 20% more water than
target due to good rainfall. Willowdale missed
their target due to under utilisation of the Nanga
Del -ticenoed 6 wat er.
because of the slow gravity fed pump and the
size of the new water carts leading to lengthy fill
times.

It was previously reported that the Nanga Dell
pumping infrastructure would be upgraded to
assist with pumping rates. To date no changes
have been made to the pumping facility. Instead,
a study has commenced to begin to understand
the recharge capacity of the water source and its
capacity to supply water. This data will be used
to build a business case for potential relocation of
the standpipe and upgrade of the pumping
infrastructure.

This uvasc e

Research into the various water supply options
for Myara continued in 2009 with a focus on
maximising potential non-licenced sources.
Progress has been slower than expected due to
a change in mine plans delaying the Myara
relocation to accommodate the extension of
mining  operations at McCoy. Alcoa
commissioned an independent report to
calculate water supply requirements for Myara
and recommend water supply options. The
recommendations of this report are currently
being investigated. To support the water supply
decision making process, water monitoring
bores have been installed on neighbouring
Alcoa owned properties to gather data.

Y W e

=
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S e

The Polycom dust suppressant trial concluded
that although the product did reduce water use,
the savings were not what were expected.

Aquatain is added to our reservoir to reduce
the evaporation from the surface water.
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Total Historical Water Use - 'Licensed' and 'Non-licensed' Sources
Huntly and Willowdale Mines
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B Total Water Used From 'Licensed' Sources

B Total Water Used From 'Non-licensed' Sources

Water Usage Rate (l/tkm)
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Water Use Efficiency at Huntly and Willowdale Mines
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~N—

“

/—"

2003 2004

2005

2008

2007 2008 2009

g Huntly Actual
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WA Mining Total Water and Licensed Water Use Efficiency (measured in litres

per tonne per kilometre).
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water catchments

targets

actions

metrics

Minimal adverse effects on
stream flow and groundwater
levels in the High Rainfall
Zone (HRZ) (where mining is
currently taking place).

Minimal adverse effects on
stream salinities when
mining enters the
Intermediate Rainfall Zone
(IR2).

Continue research to assess the
effects of mining and
rehabilitation on catchment
yields and hydrological
processes. Communicate
results.

Continue research to assess the
effects of various management
options on the long-term water
balance of rehabilitated areas.

Continue the Cameron Trial
Mining Project (TMP) in the IRZ.
Communicate results.

Undertake risk assessment of
future IRZ mining areas to
determine the likely effects at
the local streams and reservoir
scales.

The short-term effect of thinning
on catchment yields has been
quantified and reported.

The rainfall interception
component of the water budget
of rehabilitated areas has been
guantified.

Components of the catchment
water balance have preliminary
estimates and management
options reported.

TMP monitoring of the early
effects of mining on salinity
reported.

Modelling of the early effects of
mining on salinity reported.

Risk assessment published and
submitted to the Bauxite
Hydrology Committee.

Lewis and Bates sub-catchments in the Conjurunup Catchment Group near
Dwellingup has been instrumental in helping define hydrological processes in the

Jarrah Forest.

The Lewis catchment had 51% of its area mined
over the period 1996 to 2002 while Bates is an
unmined control catchment. Both catchments
have gauging stations and extensive piezometer
networks. In 2009, a program of stream and
source water chemistry sampling was initiated in
Bates and Lewis catchments to assist in the
interpretation of hydrometric data.

Initial results show extensive perching of
groundwater during wet periods, while perched
groundwater and shallow groundwater appear to
have similar chemical signatures suggesting a
strong connection. Additionally, stream chemistry
appears to be remarkably invariant, suggesting
that a single source of water dominates
streamflow under the conditions experienced
during sampling. Further chemical analysis and
interpretation of data will occur in 2010.

Preferential flow paths of water through the soil
have been cited as an important mechanism for
recharge in the Jarrah forest as in many other
environments, however little is known about how
mining and rehabilitation may change these
processes. It can be assumed that any
disturbance to this process will change the time
lag between rainfall and recharge. No significant
difference due to mining was detected in recharge
lag at Lewis catchment while mining increased
recharge lag at Del Park by an average of 11
days. Such results indicate that mining has a
small or negligible effect on recharge lag. It is
suspected that vegetation cover may have an
influence on lags measured in this study. Other
studies into the effects of vegetation cover and
mining is ongoing and it is hoped that these will
more effectively determine mining effects outside
of vegetation changes.
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Estimates of throughfall and stemflow, the two

components of canopy interception, have been

made at three sites under Al coabs hydrol ogi cal
processes research program. Arrays of tipping-

bucket rain gauges with integrated loggers, and

stemflow collectors on selected trees, have been

established at a range of unmined forest and

rehabilitation sites over the past three wet

seasons.

While the results of these studies are presently
being analysed and prepared for publication, a
general pattern is emerging. Across diverse stand
structures, interception appears to form a linear
relation with stand LAI, rising at around 8% per
unit LAI.



