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In 2006 Portland 
Aluminium celebrates 
20 years in the Portland 
Community, a milestone 
which we are extremely 
proud of. Our presence 
in Portland and our 
place and impact in 
the local community 
has and will always be 
a focus and a priority 
for our operations. Our 
vision is to be the best 
company in the world, 
and over the past two 
decades we have strived 
to achieve this by 
continually challenging 
ourselves and 
implementing change to 
improve our processes 
and work practices; 
our commitment 
to responsible 
environmental 
management and 
sustainability through 
the development 
of Environment 
Improvement Plans (EIP) 
is one such example.
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EIPs have proven 
to be an effective 
tool for guiding 
Portland Aluminium’s 
environmental 
management through a 
process of continuous 
improvement and have 
become an integral part 
of our daily business 
and our sustainability 
challenge, which 
encompasses all aspect 
of the triple bottom line 
– financial, social and 
environmental.

For Portland 
Aluminium our goal 
for sustainability is to 
ensure that we maintain 
our operations at 
Portland long into the 
future by proactively 
managing such things 
as increasing business 
costs, changing society 
expectations, and our 
market competitiveness. 

In 2006 and the years 
ahead, we look forward 
to meeting with our 
stakeholders and 
community partners to 
discuss our goals and 
future challenges, and to 
provide updated reports 
on the achievements 
and progress made 
on the agreed EIP 
action plans we have 
committed to in this 
document.

We would also like to 
take this opportunity to 
acknowledge and thank 
those representatives 
in the community who 
have assisted in the 
development of the 
2006-07 Environment 
Improvement Plan. This 
document would be 
incomplete without your 
input and participation. 

John Osborne
Operations Manager 
Alcoa Portland Aluminium
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portland aluminium environment 
improvement plan

Portland Aluminium is 
committed to sustainable 
development by including 
environmental excellence 
in our decision making 
process.  In order to 
achieve excellence it is 
essential that our Portland 
operation consults the 
community.

In 2001 a Community 
Advisory Network (CAN) 
was formed to provide 
a regular forum for any 
individual or community 
organisation to raise 
any concerns they may 
have in respect to our 
environmental impact, 
performance and 
management, directly with 
managers or environmental 

about the community consultative process

This Environment Improvement 
Plan was prepared on behalf 
of the Portland Aluminium 
community consultative 
partnership to give an overview 
of Alcoa of Australia operations 
at Portland Aluminium, 
improvements accomplished to 
date, and the current initiatives 
program.

John Osborne   Mick Bourke
Operations Manager   Chairman
Portland Aluminium   Environment Protection Agency Victoria 
Alcoa World Alumina Australia   

The community consultative 
process is an integral part of 
our Environment Improvement 
Plan.  Alcoa of Australia have 
sought every opportunity in the 
formulation of this Environment 
Improvement Plan to eliminate 
waste, conserve resources, and 
reduce pollution, and will report 
regularly to the community 
consultative partners on the 
progress of agreed Environment 
Improvement Plan actions. 

The Environment Improvement 
Plan will be reviewed annually 
by the community consultative 
partners to assess progress and 
provide input to future goals 
and actions.  The Environment 
Improvement Plan will be 
rewritten every two years.

Anne Garton Paul Garton Doug Phillips
Community  Community  Community
Consultative Consultative Consultative
Partner  Partner Partner

Frank Zeigler Andrew Govanstone
2006 Mayor Community 
Glenelg Shire Council Consultative
 Partner 

team members.  The 
Environment Improvement 
Plan (EIP) provides a 
mechanism through 
which the community is 
consulted on past and 
future environmental 
performance, and 
provides an opportunity 
to discuss strategies for 
any issues.  Importantly, 
this EIP establishes a 
benchmark against which 
the community will assess 
future performances.

This consultative 
group is made up of 
local residents, local 
government and industry 
neighbour representatives, 
environmental groups and 
the EPA.

Meetings are held 
throughout the year and 
minutes are circulated 
from each meeting to all 
interested contacts. For 
more information about 
the EIP or the Community 
Advisory Network 
contact Anna Sullivan in 
Community Relations on 
03 5521 5463.

As members of the 
community consultative 
process we acknowledge 
our participation in the 
development of this 
plan and will continue 
to monitor the progress 
of Portland Aluminium 
throughout 2006-2007.
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about portland aluminium

Portland Aluminium, located 
5kms south of Portland in 
South West Victoria, is a 
joint venture project between 
Alcoa of Australia Ltd (55%), 
who manage the day-to-day 
operations, CITIC (22.5%) and 
Marubeni Aluminium Australia 
(22.5%). Portland Aluminium is 
one of the world’s top aluminium 
smelters.

The smelter commenced 
operations in 1986 with a 
second potline coming on 
stream in 1988. The smelter 
produces 350,000 tonnes of 
aluminium ingot annually, most 
of which is exported through the 
Port of Portland to customers 
in south east Asia. The smelter 
supports a broad range of 
service and maintenance 
industries throughout the region 
and returns almost $50M in 
payroll to the local community 
each year.

Together, Alcoa’s aluminium 
smelters at Point Henry and 
Portland produce approximately 
30% of Australia’s total 
aluminium production. As a 
result, Alcoa is Victoria’s largest 
exporter with overseas sales of 
$1.08 billion a year, equating to 
6% of the State’s exports.

For more information on Portland Aluminium visit www.alcoa.com.au 
or phone Community Relations Offi cer Anna Sullivan on 03 5521 5463.

Environment, Health and Safety

The plant provides more than 
620 direct jobs and thousands 
more indirect jobs. Over 60% 
of employees have worked at 
Portland Aluminium for 10 years 
or more.

Portland Aluminium’s operations 
are Waste Wise certifi ed 
through EcoRecycle.  Portland 
Aluminium holds an ISO 14001 
certifi cation, EPA accredited 
licence and produces a biennial 
Environmental Improvement Plan 
in consultation with industry, 
neighbours, environmental 
stakeholders, and the EPA. 
Portland Aluminium has 
established a Community 
Advisory Network and is working 
to expand this group to help 
capture broader community 
concerns and issues impacting 
Portland. 

Portland Aluminium also works 
in active partnership with local 
organisations such as the 
Portland and District Principals’ 
Association, the Lake Condah 
Sustainable Development 
Project and United Way Glenelg. 

Portland Aluminium sits on 
just over 500 hectares of land 
with smelting operations, 
ancillary buildings and roads 

occupying around 100 hectares. 
The surrounding land has 
been transformed to provide 
community relaxation, areas 
of research and learning, and 
habitats for wildlife as part of the 
broader ‘Smelter in the Park’.  
Portland Aluminium’s ‘Smelter 
in the Park’ is recognised 
worldwide as a benchmark for 
industrial and environmental 
harmony. 

Portland Aluminium’s 
commitment to responsible 
environmental management and 
sustainable practices has led 
to the smelter being awarded 
the Victorian Premier’s Business 
Sustainability Award in 2002 and 
the national Banksia Award in 
2002.

In November 2006 Portland 
Aluminium will celebrate 20 
years of production of aluminium 
ingot to the world market.

Free public tours of Portland 
Aluminium offer a guided 
drive through the smelter and 
surrounding parklands. For 
bookings free call 1800 035 567.
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EIP Targets and 
Actions for 2006-07

Forming aluminium
Electricity maintains 
the temperature of the 
process at about 950°C 
and enables the alumina 
to split into aluminium 
and oxygen, with 
aluminium settling to the 
bottom of the pot. 

Casting
The molten 
aluminium is cast 
at a temperature 
of just over 
700°C to form 
ingots. Ingots 
are transported 
to customers in 
South East Asia.

Hot Rolling
Aluminium 
ingot is 
reheated to 
around 600°C, 
then passed 
through a 
hot finishing 
mill where it 
is reduced in 
thickness to 
3-6mm.

Coiling
The aluminium 
strip from the 
hot rolling mill 
is coiled and 
cooled before 
being sent 
to the cold 
rolling mill.

Cold Rolling
The aluminium 
coil is further 
reduced (to as 
thin as 0.1mm) 
by three to four 
passes through a 
cold rolling mill. 
Exit speeds of 
cold rolling mills 
are as high as 
1000 metres per 
minute.

Foil Rolling
Rolling 
aluminium foil 
is an aluminium 
specific process 
that allows the 
foil to be rolled 
down to a 
thickness of half 
the diameter of 
a human hair.

rolling process

from dirt to aluminium
mining and rehabilitation refining process

Chemical 
process
Alumina is made up 
of aluminium and 
oxygen, which need 
to be separated to 
produce the metal. 
Every two tonnes of 
alumina makes one 
tonne of aluminium.

Dissolving 
alumina
Alumina is dissolved in 
an electrolytic bath of 
molten cryolite within 
a large lined furnace 
known as a “pot”. 
There are hundred 
of pots at a typical 
smelter.

Reduction process
A high electric current is 
passed through pots via 
carbon blocks. The current 
flows continuously from 
the carbon block (positive) 
through the alumina/
cryolite mix to the lining 
of the pot (negative), and 
then to the next pot.

Sheet finishing
Most sheet 
products 
require a 
finishing 
step such 
as cleaning, 
coating, slitting 
or painting. 
All products 
are trimmed 
to customer 
specified 
widths.

Preparation
Recycling 
aluminium 
starts with 
preparation for 
transporting, 
which involves 
compaction 
to improve 
the density of 
the aluminium 
and to reduce 
freight, storage 
and handling 
costs.

Classification
Upon receipt 
at the Alcoa 
Australia Rolled 
Products’ 
Yennora 
recycling centre, 
the recycled 
aluminium is 
classified so the 
optimal end use 
and processing 
path can be 
determined.

Initial processing
Coated aluminium 
(painted or 
lacquered) is 
processed through 
a gas fired rotary 
furnace, before 
being sent to a 
“melter” where 
it is mixed with 
uncoated or new 
aluminium.

Final processing 
and casting
Molten aluminium 
is transferred to 
a holding furnace 
and then cast into 
ingots. Recycling 
aluminium 
consumes only 
five per cent 
of the energy 
required to make 
new aluminium, 
with no loss in 
quality. 

recycling process

Preparation 
of mining 
area
After clearing of 
timber and other 
material, topsoil 
and overburden 
are carefully 
removed and 
returned after 
mining when the 
areas are being 
rehabilitated.

Bauxite 
mining
A 4-5 m layer 
of caprock 
and bauxite 
is removed 
using large 
excavators or 
loaders and 
haul trucks.

Crushing 
plant
Ore is taken 
to a crusher 
where it is 
crushed 
into smaller 
pieces.

Ore 
conveyors
The ore is then 
transported by 
conveyor belt 
and rail to the 
refineries for 
processing.

Rehabilitation
After mining, 
topsoil and 
overburden are 
returned to the 
area and the site 
is prepared for 
revegetation.

Digestion
Finely ground 
bauxite is 
mixed with 
hot caustic 
soda solution 
to dissolve 
the alumina 
from the 
bauxite. Every 
six tonnes of 
bauxite makes 
two tonnes of 
alumina.

Clarification
Insolubles, such 
as sand and 
mud, are settled 
and filtered out, 
leaving a solution 
of dissolved 
alumina hydrate.

Precipitation
The liquid 
containing 
alumina hydrate 
is then cooled in 
large open tanks 
and seed crystals 
added, causing 
the alumina to 
crystalise out of 
solution.

Calcination
The alumina 
hydrate is 
washed, then 
heated to 
remove water, 
leaving a pure 
dry alumina 
in the form of 
a fine white 
powder. This 
is cooled and 
stored, then 
shipped to 
smelters for 
processing.

smelting process, as used at Portland Aluminium
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EIP Targets and Actions for 2006-07EIP Targets and Actions for 2006-07
  targets   actions

ENVIRONMENTAL MANAGEMENT - PA’s aim is to improve our environmental management processes.  This would be 
shown by improved audit results, a reduction in the number of environmental incidents and by receiving external recognition.

Environmental 
Management

Zero non-compliances (incidents) 
with laws and regulations 

Complete all Internal Audits as 
scheduled for 2006-07 

       • EHS Management System
       (target: 100% Completion of                   
       cycle per year)
       • Environment (Air, Water,    
       Chemical, Land and Waste) 
       (target: 100% Completion of 
       cycle by end 2007)

Complete all External Audits as 
scheduled for 2006-07

       • Environmental section of 
       Alcoa corporate integrated 
       audit rated good or better.
       • Maintain ISO 14001    
       certifi cation 

Maintain EPA Accredited Licence and report on an annual basis

Ensure compliance with carbon bake (99.5%) and A398 reactor 
(99.7%) equipment uptimes (percentage of time that the systems 
are in normal operation) included in the Environmental Management 
System 

Look for on-going opportunities consistent with ISO 14001 which 
may lead to improvement in uptime targets 

Improve internal and external reporting on EIP Targets/Actions 

Complete internal audit fi ndings/recommendations in accordance 
with scheduled target dates

Complete scheduled ASAT activities during 2006-07

Complete recertifi cation reviews on a yearly basis

Environmental 
Documentation / 
Information

Improve environmental 
communication 

Develop and release a quarterly plant environmental newsletter

Prepare 3 overview documents of PA’s Environmental Programs  
(Air, Water and Waste) by end 2006

Continue to share outcomes of internal and external environmental 
studies, via the internal environmental newsletter and CAN meetings

Prepare Environmental Briefi ng Documents for
community when required

AIR EMISSIONS MANAGEMENT - PA’s aim is to maintain/reduce current air emissions levels. 

SO2 No exceedances of the Alcoa 
Local Standard for ambient 1 
hour SO2 levels (170 ppb) as 
measured at the Barkly St and 
Powercor Monitoring stations 

Trial the use of low sulphur coke in 2006 to reduce SO2 source 
emissions.
Assess improvement opportunities for SO2 Management

GHG and Energy 
Effi ciency

Using 2004 baseline, reduce 
Greenhouse Gas emissions by 
4% (30,000T CO2 equiv) by 2008

Reduce anode effects (when the GHG is generated) by:
- Reducing the anode effect frequency by managing liquid levels 
and a feeder replacement program on an ongoing basis
- Reducing the time in anode effect by tuning the computer process 
control on an ongoing basis

Commence Power Reduction Strategy in Q1 2006 - decrease 
power usage by 3MW by reducing auxiliary power usage (A398 fan 
control and compressed air consumption)

Investigate possible GHG reduction with the A398 Inlet Damper 
Design project by Q2 2006

Contribute to the Alcoa Primary Product GHG Network, which looks 
at reporting, transfer of knowledge between smelters for potential 
reductions on an annual basis

Continue to report to the Australian Greenhouse Offi ce (AGO) as 
part of the Greenhouse Challenge obligations on an annual basis 

Investigate possible uses of renewable energy sources for all or part 
of the smelters requirements by end 2007

  targets   actions

AIR EMISSIONS MANAGEMENT CONTINUED...

Fluoride Maintain/ reduce the 12 
month rolling average Plant 
Total Fluoride emissions to 
186.2 g/min (0.27 kg/T Al)

Review Hydrogen Fluoride laser data with Setting crews on a 
monthly basis to reduce fl uoride emissions from the potroom 
roof vents

Maintain performance of the fume capturing system 
- Install a fl ow measurement system in A398 stack by Q1 2006
- Improve fl ow balance between potrooms and A398 
scrubbing system by testing the system on a scheduled basis

Class 3 Indicators - PAH 
(Polycyclic Aromatic 
Hydrocarbons) and VOC 
(Volatile Organic Compounds)

Establish EPA Licence Limits 
which refl ect current EPA 
requirements

Update and submit Class 3 
Action Plan

Continue work with EPA to amend EPA Licence PAH and VOC 
emissions limits

Continue technical trials within the Carbon Bake and Green 
Mill to reduce PAH and VOC emissions

Review emission control technologies for VOC/PAH emission 
reduction

Submit updated Class 3 Action Plan by end 2006
Undertake actions as per timeline in action plan with any 
changes approved by EPA.

Particulate Matter Improve understanding of 
the sites Fine Particulate 
Emissions

Investigate PM10 ambient monitoring program 

Characterise the site PM2.5 emissions during 2006

Investigate PM2.5 ambient monitoring program

Develop a Particulate Matter Management Plan if necessary 
based on the outcomes from the above actions

WATER MANAGEMENT - PA’s aim is to continue to improve the effi cient use of our natural resources, including water.

Water Use Using 2005 baseline reduce 
water usage by 30% during 
2006 and progress towards 
the ultimate goal of zero 
process water discharge 

Implement in conjunction with Wannon Water a Reverse 
Osmosis water treatment unit to supply high quality water and 
reduce process discharge by end 2006.  

The following actions will be undertaken once commissioning 
of the Reverse Osmosis Water Treatment unit is completed

Assess quality of harvested rainwater for reusing on site by 
end 2007

Complete Grant’s Creek aquatic fl ora and fauna study by June 
2007

Investigate wetlands and agro forestry as a means of reducing 
water discharge from site by end 2007

Investigate recycling/reuse options for single process water 
uses to reduce process water discharge by end 2007
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environmental management at alcoa

environmental management

Portland Aluminium operates under a Victorian Environmental 
Protection Authority (EPA) Accredited Licence – EM32313.  The EPA 
grants accreditation to organisations that demonstrate a high level of 
environmental performance and an ongoing capacity to maintain and 
improve this performance.

We are committed to complying with all conditions set out therein and 
any relevant State Legislation including environment protection policies, 
industrial waste management policies and regulations. 

EIP Targets and Actions for 2006-07
  targets   action

WASTE MANAGEMENT - PA’s aim is to reduce waste to landfi ll and reduce the production of waste by our processes.

Waste to Landfi ll Reduce/Maintain prescribed 
waste to landfi ll at less than 
50t 

Investigate Synthetic Mineral Fibre recycling options during Q2 
2006

Continue to fi nd reuse or recycle options for wastes on an 
ongoing basis

Cleaner Production Develop market for synthetic 
sand

Reduce stored Spent 
Potlining material using 
alternative technology

Implement a strategy for further end uses of synthetic sand 
during 2006 

Develop and implement lubricant management strategy by Q3 
2006

Develop and deploy advanced by-product training to key site 
personnel during 2006

Develop next phase Waste Training Modules for area Specifi c 
Tasks by Q4 2006

Treat additional spent potlining material through the Regain 
SPL plant at the Pt Henry smelter in Geelong. Transport 
of SPL will be by an EPA licensed carrier with movements 
tracked and reported annually in the Portland smelter annual 
EPA waste report. Treated material known as HiCal and ReAl 
is utilised in cement and brick manufacturing respectively.

LAND MANAGEMENT - PA’s aim is to protect and maintain native fl ora and fauna, to restore heathland vegetation in 
and around the smelter perimeter and to preserve archaeological sites/sites of cultural signifi cance.

Land Management Remediate 34 ha of heath 
over two years
2006 – remediate 17 ha
2007 – remediate 17 ha

Implement existing Land 
Management Programs 
consistent with PA’s Land 
Management Plan

PA, in conjunction with community partners to implement the 
Heathland Management Plan  

Complete annual vermin (Fox, Rabbit and Feral Cat) control 
program 
Continue annual weed control program
Continue an ongoing effort, in conjunction with the Dept 
of Sustainability and Environment, in the protection and 
expansion of existing populations of Mellbloms Spider Orchid   
Continue links with research institutions – Initiate 1 new 
research/study topic during 2006 
Develop heathland remediation targets during Q2 2006

COMMUNITY IMPACT - PA’s aim is to reduce the impact on the surrounding environment.

Noise Improve understanding 
of noise impact from our 
operations

Complete a noise survey outside the smelter plant boundary 
by Q3 2007

Visual Impact Continue strategies to 
reduce visual impact of our 
operations

Maintain gardens and lawns on an ongoing basis
Conduct plant corrosion assessment and implement remedial 
painting as required during 2006
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environmental management at alcoa air management at alcoa

FLUORIDE 
Introduction

Fluoride in varying forms is 
present in many living things. It is 
also present in the earth’s crust 
in the form of various minerals 
such as fl uorapatite, cryolite 
and fl uorospar.  Fluoride in the 
gaseous state seeks more stable 
forms, typically as salts and 
minerals.

Effects of fl uoride

Effects from exposure to 
fl uoride in levels found around 
an aluminium smelter show 
variations depending on 
the sensitivity of the local 
plant and animal species.  
Humans, generally, have a 
higher tolerance to fl uoride 
compared to plants, where 
some species are known to be 
quite sensitive.  Visible injury to 
plants from fl uoride exposure 
can be observed in the leaves 
and includes distorted growth, 
loss of chlorophyll (seen as 
yellowing), development of a red 
colouration, and in instances 
where high levels have been 
recorded, the death of tissue. 
Since 1983 Portland Aluminum 
has monitored the visual 
condition of vegetation around 
the smelter to determine the 
extent and severity of effects 
of the smelting emissions on 
plant health.  The results of this 
monitoring program are reported 
both internally and to the EPA.

air emissions

Fluoride process source

Fluoride is typically released 
as hydrogen fl uoride and 
particulate fl uoride from the 
breakdown of some of the raw 
materials used in the smelting 
process.  Materials such as 
cryolite (Na3AlF6) and fl uorspar 
(CaF2) provide the source of this 
fl uoride as alumina (Al2O3) is 
dissolved and then electrolysed 
to produce aluminium metal.  
There are three main sources 
of fl uoride emissions from the 
site – the potroom roof vents, 
Potroom fume scrubbing system 
(also known as A398 reactors) 
and the carbon bake furnace 
fume scrubbing system.

Fluoride limits 

Individual emission limits for 
each discharge point have 
been amalgamated under our 
EPA accredited license to give 
a total fl uoride emission limit of 
418 g/min for the site. Portland 
Aluminum also uses kilograms of 
fl uoride per tonne of aluminium 
(kg/T Al) to set internal limits.  

Minimising & controlling 
fl uoride emissions 

Fluoride emissions are minimised 
in the potrooms by having the 
pots hooded and extracting the 
gases to the fume scrubbing 
systems.  In here, a high 
concentration of fl uoride fumes 
are mixed with fresh alumina 
allowing the fl uoride to be 
adsorbed with the alumina.  
Fabric fi lters are then used to 
remove particulate material from 
the gas stream, allowing cleaned 
air to pass to the atmosphere.  
This reacted alumina from the 
fume scrubbing system is then 
fed into the smelting cells. 

In addition to these process 
measures, the implementation 
of real-time fl uoride monitors 
has provided a valuable new 
technique to help provide a 
sustained focus on the reduction 
of Potroom fl uoride emissions. 
The laser monitors provide 
an instantaneous means of 
identifying elevated fl uoride 
levels, which can be acted 
upon immediately by Potroom 
operations personnel.

Fumes from the carbon bake 
furnace also contain fl uoride 
and particulates.  These fumes 
are passed through a specially 
designed fume scrubbing 
system, which absorbs the 
fl uoride with the alumina.  The 
alumina is then fed to the pots.

Alcoa has implemented a 
comprehensive environmental 
auditing program.  

The program operates at 
two levels within the Alcoa 
organisation globally.    

1.  Integrated Audit

 This is managed by Alcoa’s 
Corporate Internal Audit 
Department located at Alcoa’s 
headquarters in Western 
Australia. The results of an 
integrated audit are published 
to corporate head offi ce and 
involve a strict management 
process ensuring all identifi ed 
risks are properly managed.  
These are undertaken at least 
every three years.  The process 
includes interviews, procedure 
reviews, site verifi cation 
inspection and a review of 
the location’s self assessment 
progress.

alcoa’s environmental audit program

2.  Self-Assessment Audit 

This is managed by on site 
location personnel and reported 
via an Alcoa global web-based 
reporting tool on an ongoing 
basis.  Each location is required 
to complete a self-assessment 
audit using the Alcoa Self 
Assessment Tool commonly 
known as ASAT. These internal 
audits must be completed every 
18 months.  The process is 
similar to that used during an 
integrated audit.

Areas covered by both audit 
systems include the plant’s 
environmental management 
system, waste, water, air 
emissions, chemicals and land 
management systems. The 
process includes interviews, 
procedure reviews, site 
verifi cation inspection and a 
review of the location’s self 
assessment progress.

A range of environmental 
objectives are audited with each 
having minimum expectations 
that are applied to all Alcoa 
sites globally.  Each minimum 
expectation has a series of 
testing suggestions against 
which each site’s processes are 
audited.  

Each site then undergoes an 
integrated audit every three 
to fi ve years where they must 
achieve an overall rating of 
“good.”   To obtain a “good” 
rating all the testing suggestions 
and minimum expectations 
must be in place at the chosen 
site. The overall process is 
designed to ensure minimum 
standards are being met and are 
continually being improved.  

External audit and 
verifi cation

External audit and verifi cation is 
an important management tool 
for Alcoa.  At Alcoa’s Portland 
Aluminium operations ISO 
14001 certifi cation has provided 
us with a useful tool to ensure 
that we meet ISO standards and 
provide an internal continuous 
improvement mechanism for the 
business.  

ISO (International Organisation 
for Standardisation) is a 
global network that identifi es 
what international standards 
are required by business, 
government and society, 
develops them in partnership 
with the sectors that will put 
them to use, adopts them by 
transparent procedures based 
on national input and delivers 
them to be implemented 
worldwide.

ISO 14001 is a framework 
for the overall management 
of environmental issues for 
an operation. It includes the 
opportunity to identify signifi cant 
environmental aspects and 
impacts, defi ne the controls in 
place to manage those risks 
and develop action plans for 
improvement.  Environmental 
management is integrated and 
refl ected in all levels of the 
operation from standard work 
instructions to environmental 
policies.  ISO 14001 also 
requires that potential 
environmental, regulatory 
and community impacts be 
addressed.

*Supply new graphic 
or words to designer
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Overall, fl uoride emissions 
show a slow decline since 
2002. At Portland aluminium 
operators, staff and laboratory 
personnel have focussed on 
the operations that contribute 
to fugitive emissions of 
fl uoride. Work practices, 

To interpret the fi rst windrose, 
the distance from the bullseye, 
as shown by the coloured bars, 
represents windspeed.  It also 
represents wind direction – north 
is defi ned by zero degrees.  In 
general, this represents how 
strongly the wind was blowing 
and in what direction and as 
might be expected, most of our 
winds are southerly to westerly 
and these are also in general our 
strongest winds.

Portland Aluminium Ambient wind speed 
and wind  direction. Hourly averaged data

Portland Aluminium Ambient water 
soluble fl uoride. Hourly averaged data
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equipment performance, 
emission monitoring and 
awareness communication 
have been reviewed, updated 
and reinforced. Installation of 
continuous fl uoride monitors in 
the potrooms has assisted staff 
to view in real time the impact of 

work activities and equipment 
performance, allowing rapid 
corrective measures to be taken.
 
Included below are ‘windrose’ 
plots of wind direction and 
ambient fl uoride results from the 
Portland Aluminium’s ambient 
monitoring station in 2002.

The second windrose shows the 
distribution and concentration of 
water soluble fl uoride around the 
site.  This is obviously infl uenced 
by wind direction hence its link 
to the fi rst windrose.  Note the 
wind direction from the smelter 
emissions is between 120 and 
180 degrees.

A number of local standards 
exist for ambient fl uoride 
concentrations (max. 7 day 
averaged Fluoride 2.0 ppb; max 
90 day Fluoride rolling average 
0.59 ppb). There were no 
instances where we exceeded 
these limits in 2004 or 2005.

Fluoride Monitoring 

Fluoride emissions are monitored 
using well-established sampling 
techniques approved by the 
EPA. Similar methodology is 
used in aluminium smelting 
operations around the world.  
Emissions from the potrooms 
roof vents are measured 
quarterly via a specially designed 
manifold system from which 

Fluoride emissions from the smelter over recent years are shown in the charts above.
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samples can be taken and 
analysed using EPA approved 
techniques at the on-site NATA 
approved laboratory. 

Ambient fl uoride levels are 
measured continuously at the 
ambient air monitoring station 
situated approximately 1.3 
kilometres north north-west 

of the potrooms. A yearly 
rain jar monitoring program is 
conducted for the purpose of 
monitoring ambient fl uoride 
levels at a number of sites 
around the Portland district.  
Monitoring also is carried out on 
the cattle in our farm.

Plant Total Fluoride (gF/min) 

Plant Total Fluoride (kgF/tonne Al) 
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SULPHUR DIOXIDE

Sulphur Dioxide (SO2) is formed 
by the combustion of materials 
containing sulphur or sulphur 
compounds.

Effects of sulphur dioxide

In high concentrations, SO2 has 
a pungent odour and irritates 
the human respiratory system, 
resulting in respiratory symptoms 
such as coughing and bronchial 
constriction, etc.  Exposure to 
SO2 can bring about increased 
incidence of respiratory 
symptoms in those already 
suffering respiratory disease.  
SO2 can also be corrosive to 
plants and building materials and 
is one of the pollutants involved 
in acid rain; however, there is 
insuffi cient density of industry in 
Victoria to produce acid rain.

Sulphur dioxide process 
source 

Sulphur is contained in the 
petroleum coke used to 
manufacture carbon anodes, 
which are one of the major 
inputs to the smelting process. 
(see chart).  

Sulphur dioxide is also 
commonly used as a fruit-
preserving agent, in wine 
making, as bleach and as a 
fumigant for growing grains, 
grapes and citrus fruit.  Natural 
sources of sulphur dioxide can 
be volcanic eruptions and the 
decay of vegetation.  

Sulphur Sources (%)

Aluminium 
Fluoride 1%

Recycled 
Butts 2%

Coal Tar 
Pitch 3%

Petroleum 
Coke 94%

Sulphur dioxide limits 

The total SO2 limit as per our 
EPA accredited licence is 17,500 
g/min. The licence limit is verifi ed 
by an annual sulphur dioxide 
mass balance which assumes 
that all sulphur brought in to the 
plant in raw materials is released 
as sulphur dioxide.

Sulphur dioxide emission 
monitoring 

Total sulphur emissions are 
determined over each calendar 
year using a detailed mass 
balance of sulphur inputs and 
outputs as per EPA licence 
EM32313.  The total emission 
is dependant on the exact level 
of sulphur in the coke supplied 
to us and how much aluminium 
we produce. Ambient air is 
monitored continuously at the 
ambient monitoring stations for 
sulphur dioxide.

There are a number of local 
standards for ambient SO2 
concentrations (max.1 hour 
averaged Sulphur Dioxide 170 
ppb; max. 24 hour averaged 
Sulphur Dioxide 60 ppb). There 
were no exceedences of these 
limits in 2004 and 2005.

Minimising and controlling 
sulphur dioxide emissions 

As the potroom fume scrubbing 
system is unable to remove 
SO2 from the gas stream, 
consequently sulphur emitted 
from the smelter is directly 
linked to incoming levels.  Alcoa 
sources high quality petroleum 
coke, with stable sulphur levels 
below licence limits for use in the 
process.
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Carbon dioxide is generated 
principally by the combustion 
of carbon-based fuels. The 
carbon anodes consumed 
during the smelting process 
also release carbon dioxide. 
Perfl uorocarbon (PFC) gases, 
CF4 and C2F6 are released by 
the potline during unintentional 
disturbances to the process 
known as anode effects.  A 
strong link exists between anode 

Monitoring and Reporting

During 2005, Alcoa has 
adopted a Greenhouse Gas 
Reporting System under which 
Portland Aluminium reports 
its greenhouse gas emissions 
in an open, transparent and 

Greenhouse Emissions Carbon Dioxide equivalent
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effects and responsible energy 
management as anode effects 
increase pot voltage, and hence 
energy consumption. One of our 
major efforts is to minimise the 
incidence of anode effects, as 
this reduces the production of 
perfl uorocarbons and improves 
energy effi ciency.  

One common way of displaying 
PFC data is to express it as 
equivalent tonnes of CO2 – see 
the chart below for recent 
performance and plans for 
upcoming years.

consistent manner. 
As part of the site’s EPA 
accredited licence condition, 
Portland Aluminium submitted a 
Greenhouse Gas reduction plan 
to the Victorian EPA in 2004. 

Progress against this reduction 
plan was submitted in the 
2004 EPA Annual Performance 
Report, and will be a regular 
inclusion in future performance 
reports to the EPA.

GREENHOUSE GASES & 
ENERGY MANAGEMENT

Greenhouse gases refer 
to the range of gases that 
contribute to the greenhouse 
effects.  They include 
carbon dioxide, methane, 
perfl urocarbons, nitrous oxide, 
hydrofl urorocarbons and sulphur 
hexafl uoride.  These form a 
blanket of gas that covers the 
earth, allowing light energy from 

On the graph, Alcoa World Alumina Australia as a whole is represented in the Industrial Processes section.

Process Source

There are several sources of greenhouse gases at Portland Aluminium as shown below:

Trends in greenhouse gas emissions, Australia, 1990 - 2003
Provided by the Australian Greenhouse Office
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the sun to reach the earth’s 
surface, where it is converted to 
heat and other forms of energy.  
These gases in the atmosphere 
trap the heat before it can 
escape back into space.  This is 
a natural effect, which keeps the 
earth warm and allows us all to 
survive.

This process occurs naturally 
and is accelerated by human 
activities such as power 
generation and everyday 
domestic activities such as 
use of fuel in cars, wood fi res 
and home energy use.  This 
enhanced greenhouse effect 
is referred to by scientists as 
climate change.   
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CLASS 3 INDICATORS

Substances of an extremely 
hazardous nature that may 
affect the benefi cial use of the air 
environment due to their highly 
toxic or persistent nature have 
been listed as Class 3 indicators.

Process Source

Four Class 3 Indicators have 
been identifi ed at the Portland 
site. Three of these – Benzene, 
Dioxins and Polycyclic Aromatic 
Hydrocarbons can be found 
at the smelter’s Green Mill and 
Carbon Bake areas. Lastly, 
Nickel compounds have been 
found to be present in very low 
levels in the potrooms. 

Limits

There are currently licence limits 
for both VOC’s (23g/min) and 
PAH’s (25g/min).

Minimising and controlling 
Class 3 emissions

Portland’s response to an EPA 
requirement for a management 
plan to satisfy the Air Quality 
SEPP (State Environment 
Protection Policy) was submitted 
for consideration in December 
2003.  

Due to the extremely low levels 
of Ni and dioxins, we propose 
no further action at this time. 
Additional investigative and 
monitoring work is continuing for 
PAHs and benzene which are 
described in the following pages.

Monitoring

Annual monitoring is conducted 
for licence requirements by an 
external contractor.  However 
during 2003 and 2004 an 
intensive monitoring program for 
both PAHs and VOCs emissions 
was conducted with an aim to 
amend the EPA licence.  Some 
issues were identifi ed during the 
monitoring program and as such 
Alcoa will work with Victorian 
EPA to seek understanding and 
reach agreement on verifi able 
analytical technique for VOCs.

Climate Change

Based on available 
evidence, Alcoa 
has concluded that 
greenhouse gas 
emissions from human 
activities affect climate.   
We also recognise that 
the risk of significant 
climate change is an 
issue of vital importance 
that requires action.

Globally, Alcoa has 
voluntarily taken a 
leadership position 
on addressing 
greenhouse gases. 
We are committed to 
reducing our global 
direct greenhouse gas 
emissions by 25% by 
2010 from a base year 
of 1990 and have a 
global strategy to reduce 
fossil fuel dependence. 
In 2003 Alcoa achieved 
the 25% reduction and is 
now working to maintain 
that reduction as the 
company expands.

In Victoria, Alcoa’s 
operations have reduced 
direct emissions by 59% 
from 1990 to 2004 and 
total Victorian emission 
intensity (including 
external emissions) have 
decreased by 20.2%.

Aluminium has the 
potential to be part 
of the climate change 
solution through its use 
in the transportation 
sector.  Aluminium is 
strong and yet extremely 
lightweight and its use 
in motor vehicles offers 
improved performance 
and fuel efficiency which 
can deliver benefits 
to the environment, 
communities and 
business.  Every 
kilogram of aluminium 
used in a car saves 20 
kilograms of greenhouse 
gas emissions over the 
life of the vehicle.  

Using aluminium 
gives carmakers an 
opportunity to improve 
fuel efficiency, size, 
performance, safety 
and recyclability.  With 
global projections for 
the use of aluminium 
in cars and trucks and 
the numbers of vehicles 
in use, aluminium will 
increasingly become 
part of the global climate 
change solution with 
the industry reaching a 
climate neutral state by 
2020.   This means the 
global warming impacts 
of aluminium production 
will be fully offset by 
the amount of carbon 
dioxide emissions saved 
by the use of aluminium 
in the transportation 
industry.  

Alcoa is a participant in 
the National Greenhouse 
Challenge Plus program.  

The Australian aluminium 
industry was one of the 
first industries to join with 
the Federal Government by 
entering into a voluntary 
cooperative agreement to 
reduce greenhouse gas 
emissions. 

Alcoa continues to 
work with the Australian 
Greenhouse Office (AGO) 
as part of our Greenhouse 
Challenge obligations, and 
we are currently working 
with the AGO in developing 
an enhanced greenhouse 
gas reporting mechanism.

Internally, Alcoa has issued 
a ‘One million tonne 
challenge,’ to its smelting 
operations worldwide. 
Under this program each 
site has been challenged 
to close 90% of the gap 
between each facility’s 
2004 performance and the 
existing benchmark anode 
effect performance (2002-
2004). This goal (to be 
met by the start of 2006) 
is expected to create a 
one million tonne per year 
reduction in greenhouse 
gas emissions. 
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addendum to Portland Aluminium 
EIP 2006-2007

Following an increase in 
emissions of Polycyclic Aromatic 
Hydrocarbons  (PAH’s) and 
Volatile Organic Compounds 
(VOC’s) in 2005, Portland 
Aluminium undertook a number 
of process and engineering 
studies to identify what would be 
needed to reduce the emission 
levels of these compounds. 

The studies identifi ed the  root 
cause of the increase in PAH and 
VOC emission levels was linked 
to inadequate draft (suction) 
levels in the carbon baking 
furnaces (Portland Aluminium 
has two carbon baking 
furnaces). The inadequate draft 
levels were a  result of poor 
refractory conditions due to the 
age and design of the furnaces 
and the carbon bake scrubber. 

The process and engineering 
studies also highlighted 
maintenance actions which 
could be undertaken in the 
short-term (most of which were 
completed in 2006). Portland 
Aluminium has further capital 
works planned in 2007. 

Monitoring for compliance using 
approved external consultants 
determined emission levels from 
the 2006 tests have showed a  
44% reduction in PAH’s and a 
70% reduction in VOC’s from the 
2005 levels following the work 
completed so far.

The 2006-07 EIP includes an 
action item to establish licence 
limits that refl ect new EPA policy 
requirements. The outcome of 
these changes will result in the 
specifi c mention of targeted 
compounds as well as having 
more general PAH and VOC 
licence limits. Two other actions 
in the 2006-07 EIP are aimed 
at reducing PAH and VOC 
emissions. The following outlines 
the signifi cant works that are 
planned by Portland Aluminium 
to reduce emissions and to 
sustainably meet the new licence 
limits.

The focus on lowering PAH 
and VOC emissions at Portland 
Aluminium come from two specifi c 
areas of the plant, those being:

•  The Green Mill (PAH’s)
•  Carbon Bake (PAH’s and VOC’s)

Engineering studies identifi ed 
major works would be required 
on the carbon baking furnace and 
its associated scrubber to bring 
the aging facilities back to effi cient 
performance standards along with 
an emission control system on the 
Green Mill to ensure environmental 
and production requirements 
were met well into the future. The 
following table shows the timing of 
these major activities:

 Area / Project Activities   Status / Target Date

Green Mill: PAH Scrubber Stage 1
Engineering assessment & 
potential options

Stage 2
Selection of preferred option 
& preliminary engineering

Stage 3
Detailed Engineering & full 
funding approval request

Stage 4
Works undertaken

Status: Commenced

Status: Commence April, 2007
Target Completion: November, 2007

Status: Commence January, 2008
Target Completion: July, 2008

Status: Commence September, 2008
Target Completion: April, 2009

Carbon Bake: Furnace 262 
Rebuild & Additional Scrubber

(Furnace 261 rebuild targeted 
to be 1 year behind 262) 

Stage 1
Engineering assessment & 
potential options

Stage 2
Selection of preferred option 
& preliminary engineering

Stage 3
Detailed Engineering & full 
funding approval request

Stage 4
Works undertaken
• Additional scrubber
• Bakes rebuild
• Commissioning

Status: Complete

Status: Commence February, 2007
Target Completion: July, 2007

Status: Commence September, 2007
Target Completion: H1, 2008

Status: 
Target Completion: end Q2, 2008
Target Completion: Q4, 2008
Target Completion: Q1, 2009

LAND MANAGEMENT - PA’s aim is to protect and maintain native fl ora and fauna, to restore heathland vegetation in 
and around the smelter perimeter and to preserve archaeological sites/sites of cultural signifi cance.
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water management

WATER USAGE

Purchased potable water is 
used in the smelter for cooling, 
garden irrigation and domestic 
purposes. The major process 
water use is to cool ingots in the 
casting area. Other uses include 

water management at alcoa

cooling the compressed air 
system, switchyard rectifi ers and 
the SPL treatment facility. 

Portland Aluminium recognises 
that water is one of the key 

inputs for sustainable operation 
of the smelter and has several 
programs in place to reduce 
water usage and eliminate 
process discharge from the 
smelter site.

DUST AND PARTICULATE

There are several different types 
of dust and particulate produced 
by the smelter.  These are – Total 
Solid Particulate (TSP) and 
Particulate Matter less than 10 
microns (PM10).

Total Solid Particulate is a 
measure of total dust.

Particulate Matter (PM10) is 
dust particles of less than one 
hundredth of a millimetre. They 
are emitted by industry where 
there are any activities involving 
the movement of raw materials 
and combustion of fuels. 
They are also caused by lawn 
mowing, wood stoves, fi res and 
cigarette smoke.

Effects

Particles have been associated 
with health effects on humans. 
Particles as PM10 are capable of 
deep penetration into the human 
lung and are known to carry 
toxic material condensed or 
adsorbed on their surface. 
High levels of particles can 
aggravate existing respiratory 
and cardiovascular disease, 
resulting in increased hospital 
admissions, emergency room 
visits and increases in daily 
mortality. Decreases in lung 
function, exacerbation of asthma 
and alteration in the body’s 
defence mechanisms and lung 
clearance mechanisms have 
also been associated with 
airborne particles. Sensitive 
subgroups of the population 
include the elderly, children and 
people with existing respiratory 
or cardiovascular disease. 

Process Source

TSP and PM10 are emitted 
where there are any activities 
involving the movement of raw 
materials and combustion of 
fuels.

Limits

The TSP limit specifi ed in EPA 
licence EM32313 is 7,150 g/min.  
There are no limits for PM10.  

Minimising and controlling 
substance emissions

Numerous stacks around the 
location contain fabric fi lter dust 
collectors, which are essentially 
fabric bags used to fi lter out 
particulate emissions.  Stacks 
include the A398 reactors and 
the carbon bake stack.  Opacity 
meters (measuring dust and 
fume levels) have been installed 
on both the A398 reactors and 
carbon bake stacks to monitor 
the dust and fume levels exiting.  
These help maintain/control 
operating/process levels.

Monitoring

The Carbon Bake stack and 
A398 reactors are monitored 
annually for TSP and PM10, 
and the potroom roof vents are 
monitored quarterly for TSP and 
annually for PM10.
Numerous minor emission 
sources on site are monitored 
every three years for TSP.  
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During the early days of the 
smelter operations, there was 
minimal effort in reducing waste 
and by 1989 a high proportion 
of the area allocated for the 
Portland long term onsite 
landfi ll had already  been used.  
Approximately 13,000 cubic 
metres of so-called waste was 
going to landfi ll annually.

Since 1990, Portland 
Aluminium’s waste minimisation 
program has continually reduced 
the amount of waste going to 
landfi ll and by 1996 the annual 
total general waste to landfi ll 
had plummeted to just 21 cubic 
metres.  

The original landfi ll at Portland 
Aluminium was closed in 
1999 and since then, only a 
small amount of general and 
prescribed industrial waste 
produced each year at Portland 
Aluminium is now placed in 
external landfi lls.  

waste management and cleaner production
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The Waste Management 
programs used at Portland 
Aluminium focus on reducing 
wastes at the source using the 
principles of cleaner production 
via the Alcoa Business System. 
All materials exiting the process 
are defi ned as process by-
products and only become 
waste if they are destined for 
landfi ll. 

A materials handling system has 
been established on site, which 
supports process by-products 
management.  All materials are 
defi ned, quantifi ed and tracked 
from the point of generation to 
the point of compliant reuse or 
disposal. This system provides 
opportunities to recycle materials 
back into the smelting process 
or other external processes, 
removing the requirement for 
landfi ll. 

As shown in the table on the 
next page, Portland Aluminium 
has established targets and 
actions relating to the various 
waste streams in an effort to 
further reduce the amount of 
wastes sent for disposal to 
landfi lls.

LANDFILL

Alcoa’s corporate waste 
management direction includes 
a requirement to reduce waste 
to landfi ll.  Portland Aluminium’s 
ultimate objective continues to 
be zero waste to landfi ll.

Waste to Offsite Landfi lls

Waste to landfi ll is presently 
generated in two forms, non 
hazardous materials in the form 
of general waste, non-process 
related and process materials 
such as thermal insulation and 
synthetic mineral fi bres.  General 
wastes are sent to the local EPA 
and Alcoa approved municipal 
landfi ll. Prescribed industrial 
wastes requiring either pre 
treatment or direct disposal are 
disposed of at an EPA approved 
secure landfi ll in Melbourne.  
The following graph 
demonstrates Portland 
Aluminium’s commitment toward 
achieving zero wast to landfi ll.  In 
2005, the total amount of waste 
to landfi ll was reduced by 58%.

WATER TREATMENT 
PROCESSES 

Cooling water is treated with 
chemicals (rust inhibitors 
and biocides) and cycled 
approximately three times in 
cooling towers.  Waste process 
water is discharged from these 
systems to avoid the build up of 
naturally occurring salts through 
evaporation.

PROCESS WATER 
AND STORMWATER 
DISCHARGES

All stormwater and process 
wastewater from the sites are 
discharged through a retention 
pond on the south west corner 
of the plant prior to entering 
Grants Creek and fi nally Grants 
Bay.  The retention pond 
allows for the separation and 
retainment of sediment before 
the water enters the natural 
systems via an EPA licensed 
outlet.
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Portland Aluminium is licensed 
to discharge 700 m3 of water 
per day during dry weather 
conditions.  

Monitoring water discharge

Discharge from the site is 
monitored in a variety of ways, 
from daily inspections to 
quarterly sampling for water 
quality compliance.

Flow meters across the site are 
installed to allow us to gain a 
better understanding of total 
water consumption and use.

Research in water use and 
wastewater generation

A PhD study was completed on 
Aluminium Smelter Wastewater: 
Groundwater Fluoride Fate in 
2004.  A computer modelling 
system has been created to 
predict the fate of fl uoride within 
the surrounding groundwater 
system at Portland Aluminium.

water management at alcoa
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RECYCLING AND 
GENERAL WASTE 
MANAGEMENT

Source Separation and Material 
Recovery Facility
The Material Recovery Facility 
was introduced in1992.  This 
facility continues to assist in the 
reduction of general waste going 
to landfi ll and the separation and 
quality of recyclable materials 
sent off site to external recycling 
resources. It is also used as an 
educational resource for the 
internal workforce, schools, 
industry and local government.

Designated colour coded skips 
and bins for recyclables are used 
extensively around the plant to 
collect and source-separate 
by-products.  The collection 
systems are transported to the 
Material Recovery Facility where 
mainstream recyclables such 
as paper, cardboard, glass, 
timber and steel are sorted prior 
to dispatch to down stream 
recycling companies. 

HAZARDOUS WASTES 
– PRESCRIBED 
INDUSTRIAL WASTE

The Portland Aluminium 
strategies towards the 
management of prescribed 
industrial wastes are consistent 
with the EPA Industrial Waste 
Management Policy. This 
policy refers directly to a Waste 
Management Hierarchy of 
avoidance, reuse, recycle, 
recovery of energy, repository, 
treatment, and containment

Portland has been an industry 
leader in the reduction of 
prescribed industrial waste 
going offsite for treatment 
and landfi ll disposal for many 
years. Material Management 
Programs developed specifi cally 
to optimise the use of smelter 
based by-products has resulted 
in excess carbon material, 
previously defi ned as prescribed 
industrial waste, converted 
under EPA guidelines as cement 
kiln fuel, low level contaminated 
refractory bricks from the baking 
furnace recycled into refractory 
based products and process 
contaminated scrap metal 
directed to remelt furnaces.

The small amount of prescribed 
industrial waste still going to 
secure landfi ll (2005 – 14.21 
tonnes) is made up of process 
contaminated fi lter and bulka 
bags that are destined during 
2006 to be washed to remove 
the prescribed waste tag, 
and recycled as per the virgin 
polymer/plastic properties.

The full spectrum of process 
by-products that in the past 
made up the package of 
prescribed industrial waste 
sent to secure landfi ll are now 
through professional material 
handling practices segregated 
at the source and returned 
to the process of origin. 
This combination of waste 
management and cleaner 
production initiatives has 
continued to reduce waste to 
landfi ll on an annual basis.

The small quantities of 
commingled and out of 
specifi cation by-products not 
able to be directly recycled back 
into the process but are directly 
related  to spent potlining as 
either carbon or alumina based 
materials are processed via 
spent potlining process.

Portland Aluminium Prescribed 
Industrial Waste (PIW) Inventory 2006 
and Action Plan 2007
Waste Description 2006 Volume Target 

Reduction
Time-
frame for 
Actions

Proposed Action 
to Achieve 
Reduction

Comments

Solid 
Tonnes

Liquid   
Litres

Reuse & Recycling Disposal

Onsite Offsite

LIQUIDS SOLIDS & 
SLUDGES - ONSITE 
COMPOSTING

10 150,600 Composting 25% 2007 Reconditioning 
of synthetic oils 
and reduce water 
disposal.

Further gains 
expected 
through lubricant 
management 
team work

LIQUIDS & 
SLUDGEs - ONSITE 
MANAGEMENT

0 1,316,000 Sewer 80% 2007 Covering of 
Synthetic Sand 
stockpile and reduce 
water generated 
from SPL plant

Liquids treated 
prior to discharge 
to sewer under 
trade waste 
agreement.

PRESCRIBED WASTE 
LIQUIDS - OFF-SITE 
TREATMENT

0 49,200 95% 
Reconditioned or 
Used as Fuel

5% Sewer 30% 2007 Achieved through  
work of the lubricant 
management team

Clean water to 
sewer

PRESCRIBED WASTE 
SOLIDS - OFF-SITE 
TREATMENT

30 0 33% Recycled/
Composted

66% 
Landfi lled

15% 2007 Focus on further 
separation of 
reusable materials

ONSITE MANAGED 
PROCESS MATERIALS

13,100 0 80% 
Recycled/
Reused/ 
or Stored 
awaiting 
Reuse

20% Cement 
Kiln Fuel

35% Q1, 2007 Portland SPL Plant 
has been idled due 
reliability problems. 
Alternative options 
are currently being 
investigated. At 
the end of the 
investigation the 
decision will be 
revisited.

OFFSITE MANAGED 
PROCESS MATERIALS

2,300 0 100% Reused No Change

SCRAP METAL 
- CONTAMINATED

1,600 0 100% Recycled No Change

GENERAL WASTE

NON PRESCRIBED 
SOLIDS - OFF SITE 
RECYCLING

2,100 0 Recycled/
Reused/
Composted

0% Continue 100% 
recycle/reuse

NON-PRESCRIBED 
SOLIDS - OFF-SITE 
LANDFILL

100 0 Landfi lled 30% 2007 Focus on further 
separation of 
general waste for 
reusable/recyclable 
materials
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land management at alcoa

Spent Potlining (SPL) is 
the largest component of 
hazardous material generated 
at the site. It is created when 
a smelting cell (pot) reaches 
the end of its useful life and is 
demolished so the cell can be 
rebuilt.  All smelters generate 
SPL.  The materials used to 
build a smelting cell (pot) are 
principally carbon material and 
forms of refractory or insulation. 
SPL contains a number of 
compounds but the two of 
most interest are fl uoride, which 
is absorbed from the molten 
cryolite material in the pot, and a 
very low level of cyanide, which 
forms as a by-product over 
many years of pot operation.  

Unlike many smelters throughout 
the world, Portland Aluminium 

has never landfi lled any SPL 
since operations began in 1986.  
The correct management of SPL 
storage is necessary to prevent 
potential for contamination of 
the environment.  At Portland 
Aluminium, SPL is stored under 
cover in well-ventilated buildings 
and will continue to be stored 
until it can be processed.

Treatment of SPL 

The SPL facility treats SPL, 
producing two products.  The 
fi rst is a granulated vitreous 
material refereed to as 
‘synthetic sand’, which has 
EPA approval for unrestricted 
use.  The second product is 
aluminium fl uoride - a valuable 

resource that is returned to the 
smelting process.  This world-
fi rst technology is an excellent 
achievement not only for Alcoa 
but also for the environment 
wherever aluminium is produced.   
In additional Portland Aluminium 
will transport up to 8,000 tonnes 
of SPL to the Regain Facility 
at Point Henry to prepare it for 
use as an alternative fuel for the 
cement industry.

Minimising and controlling 
SPL 

To minimise the amount of SPL 
generated great care is taken 
in both the choice of materials 
used to build the pot and 
how the pot is operated.  This 
makes good environmental and 
business sense as maximising 
pot life inherently minimises 
the quantity of SPL material 
generated and optimises 
productivity and profi t. 

waste management at alcoa

Environmental Management at 
Portland has been integrated 
into the business to ensure 
all activities associated with 
the smelting operations are 
managed with minimal impact 
on the surrounding environment.  

The Smelter in the Park is 
managed to protect and 
conserve native fauna with 
the main focus being on the 
protection of habitat and an 
emphasis on signifi cant species. 
The diverse nature of the park 
provides habitat for a range 
of animal species.  Many of 
these species require active 
management of their habitats 
and further research into their 
ecological requirements to 
ensure their survival.   

Portland Aluminium’s Smelter 
in the Park is recognised 
worldwide as a benchmark in 
industrial and environmental 
harmony, demonstrating a 
commitment to protecting the 
environment.  

Annual vermin and weed 
control programs 

Weed invasion has been 
recognised as a major threat on 
the condition of fl ora within the 
park. A weed control program is 
implemented systematically on 
species and area basis, whilst 
ensuring that the program does 
not impact on native species 
habitat.  

land management
Introduced species such as the 
fox, feral cats and rabbits have 
the potential, if uncontrolled, 
to compete with and predate 
upon native fauna and fl ora in 
the park.  Control programs for 
these introduced species have 
been occurring in the Park and 
surrounding lands for several 
years resulting in increased 
numbers of native ground-
dwelling fauna species.

Monitoring and research 
programs

Monitoring and research at 
Portland Aluminium centres on 
increasing the knowledge of the 
park’s values, including fauna 
and habitat management and 
assessing the environmental 
impacts on the park’s system 
from operational activities.

An environmental research co-
operative has been developed 
with selected university groups, 
individuals and community 
groups to target research that 
meets company goals and 
objectives.

Portland Heathland 
Management Plan

The coastal heath on Point 
Danger, Cape Sir William Grant 
and adjacent public and private 
land has signifi cant recreation 
and conservation values, and 
is of interest to the local and 
wider community. The heathland 
is subject to a number of 
threatening processes and has 
deteriorated signifi cantly over the 
past few years. 

To maintain these values 
and ensure the continued 
existence of the heath, Portland 
Aluminium, in conjunction with 
other management authorities 
and owners, have undertaken 
to cooperatively manage the 
area and act jointly to protect 
and restore endemic heath 
vegetation and dependant fauna. 
The 10 year management plan 
will guide the initial rehabilitation 
and ongoing protection and 
restoration of the area, to 
ensure that the area’s recreation 
and conservation values are 
maintained.
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Community Impact

Portland Aluminium’s aim is to reduce the impact of our operations 
on the surrounding environment. 

The smelter is a 24 hour operation and remains conscious of the 
various impacts it may have on the community. 

Noise is a potential impact of any industrial site.  At Portland 
Aluminium, operations at the port, the conveying system and at 
the plant all have the potential to create noise and impact the 
community.

Lighting is installed on roadways, overhead structures and in work 
areas throughout the site to ensure to safety of the operation.  Some 
lighting operates throughout the day whilst outdoor lighting generally 
operates outside daylight hours.

Safety is a key issue for us in determining what lighting we need.  
When attempting to reduce the energy consumption of a lighting 
system, either by reducing the wattage of installed lighting or by 
smarter control of the installed lighting, the lighting system must still 
meet the required lighting standards.  

land management at alcoa

MORE INFORMATION, 
GREATER PARTICIPATION

The National Environment 
Protection Council (NEPC) 
launched the National Pollutant 
Inventory early in 2000.  It 
is intended to enable our 
communities to make better 
informed decisions and to 
become more active participants 
in environmental management 
by providing data on the 
amounts of overall emissions to 
the environment in which we live 
and work.

about the National Pollutant Inventory 

The NPI is published as a 
database on Environment 
Australia’s Internet website 
(www.environment.gov.au).  This 
database contains information 
about emissions from sources 
similar to our own operations, 
and EPA estimates of emissions 
from smaller Victorian business 
activities such as petrol stations, 
dry cleaners or fast food outlets, 
and other sources including 
transport, home heating and 
cigarette smoking. 

The aim is to satisfy community 
demands for this information 
and to assist governments and 
industry with environmental 
planning and management.  
Emissions to air, land and water 
are included.

Although the initial list of 
pollutants was for only 
36 substances, the list of 
substances has now increased 
to 90.  Similar databases in 
overseas countries report on 
large numbers of substances.

handling an environmental complaint

Portland Aluminium recognises 
there may be some concerns or 
complaints within the community 
about our operations and is 
committed to addressing all 
concerns. All environmental 
complaints or concerns are 
logged and entered on Alcoa’s 
environmental incident reporting 
system for follow up. 

This procedure is carried out 
even if the complaint has been 
resolved to the satisfaction of 
the concerned party at the time 
of calling.

Calls should be directed 
to Portland Aluminium’s 
switchboard (03 5521 5400). 
Callers will be referred to the 
appropriate department.
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Substance Ranking
[1 - 100]

Total (kg) Air Land Water

Arsenic & compounds   [Low - 1] 35 35  

Beryllium & compounds   [Low - 1] 5    5

Cadmium & compounds   [Low - 1] 17  17

Carbon monoxide   [Low - 8] 40,000,000       40,000,000       

Chromium (III) compounds   [Low - 1] 210  200 4

Chromium (VI) compounds   [Low - 0] 0.00    0.00    0.00

Copper & compounds   [Low - 1] 160  150 13

Fluoride compounds   [Low - 23] 110,000       100,000       8,400   

Lead & compounds   [Low - 1] 96  94 2

Magnesium oxide fume   [Low - 9] 260  260

Mercury & compounds [Low - 0] 0.00    0.00    

Nickel & compounds   [Low - 1] 720 720

Oxides of Nitrogen   [Low - 1] 220,000       220,000       

Particulate Matter 10.0 um   [Low - 1] 140,000 140,000

Polychlorinated dioxins and furans   [Low - 1] 0.0000050 0.0000050

Polycyclic aromatic hydrocarbons   [Medium - 45] 15,000       15,000       

Sulphur dioxide   [Low - 4] 7,500,000       7,500,000       

Total Volatile Organic Compounds   [Low - 1] 9,400       9,400

For 2004-2005, the Portland Aluminium site (in total) reported the following emissions to the NPI:

ALCOA – PORTLAND ALUMINIUM

To assist stakeholders and the community to understand what this data 
means Environment Australia has provided some contextual information.   
The aluminium industry has added more information, which you can fi nd on 
the Australian Aluminium Council website (www.aluminium.org.au).  There’s 
also an e-mail link there (aac@aluminium.org.au) if you want to make any 
comments about the NPI or ask any further questions about the data shown.

Environmental Links

Environment Australia - www.environment.gov.au
Australian Greenhouse Offi ce - www.greenhouse.gov.au
Minerals Council of Australia - www.minerals.org.au/
EPAV - www.epa.vic.gov.au
Department of Sustainability and Environment - www.dse.vic.gov.au
EcoRecycle Victoria -www.ecorecycle.vic.gov.au
Parks Victoria - www.parkweb.vic.gov.au
Victorian Greenhouse Strategy - www.greenhouse.vic.gov.au
Sustainable Energy Authority of Victoria - www.seav.vic.gov.au
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AMBIENT The surrounding environment.

ANODE EFFECTS When the alumina concentration in a smelting cell drops below a critical level, the 
cell voltage will rise rapidly and reduction of the electrolyte (sodium aluminium 
fl uoride) results.

BAKE SCRUBBER Located in the Electrode area, the carbon bake furnace scrubbing system uses 
alumina to remove (scrub) fumes produced from the baking process. The system 
also uses a water spray tower, to cool combustion gases to a temperature to allow 
them to pass through a fi lter without the fi lter combusting.

BENZENE Benzene is a colourless liquid with a characteristic, sweet aromatic odour. Is highly 
toxic and explosive.

CARBON DIOXIDE Occurs naturally in the environment. Is a product of complete combustion (burning) 
of carbon-containing materials. Imperative role in animal and plant life respiration 
(breathing). Contributes to the greenhouse effect.

CLASS 3 INDICATORS Class 3 Indicators are extremely hazardous substances because of their 
carcinogenic, teratogenic, mutagenic, highly toxic or highly persistent characteristics.

CRYOLITE A substance (also known as sodium aluminium fl uoride) used as an electrolyte in the 
aluminium smelting process.

FLUOROPATITE A common complex mineral consisting of calcium fl uoride and phosphate.

FLUOROSPAR A soft mineral (calcium fl uoride) that is fl uorescent in ultraviolet light; chief source of 
fl uorine.

GREENHOUSE GASES Gases that contribute to global warming such as perfl uorocarbons, CO2, etc.
These gases trap the radiant heat of the sun, allowing less of the radiation to be 
refl ected back into space.

HF Abbreviated term for hydrogen fl uoride

METHANE Is a colourless odourless gas. Formed by the decay of vegetable matter and is the 
main constituent of natural gas.

NITROUS OXIDE Gas commonly referred to as laughing gas. One of the oxides of nitrogen (see 
below)

NOX  OXIDES OF 
NITROGEN

NOx is an abbreviation for the oxides of nitrogen. Formed as a combustion product, 
generally when nitrogen in the air is oxidised in the presence of oxygen.

PFC (perfl urocarbon 
gases)

PFC’s are very stable greenhouse gases with the chemical formulae of CF4 and 
C2F6.  They have a high infrared absorbing capacity. Produced during ‘anode 
effects’ (see later), where carbon from the anode and fl uorine from the molten 
electrolyte combine, producing PFC’s.

PM10  FINE 
PARTICULATES

Dust particles that would pass through a fi lter with a pore size of 10 micron.

POLYCYCLIC 
AROMATIC 
HYDROCARBONS

Polycyclic aromatic hydrocarbons (commonly known as PAHs) are a group of over 
100 chemicals. PAH’s are formed by the incomplete combustion of coal, oil, petrol, 
wood, tobacco, charbroiled meats, garbage, or other organic materials.

SULPHUR DIOXIDE A colourless, non-fl ammable gas with the chemical formula, SO2.
The smelting process emits SO2 due to the use of petroleum coke (in the anodes), 
which contain sulphur.

Glossary 
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CONTACT DETAILS:
PORTLAND ALUMINIUM 
PO Box 1
Portland   Victoria   3305

General switch number: 
(03) 5521 5400

MANAGEMENT CONTACTS

John Osborne
Operations Manager
Portland Aluminium

Agnello Borim 
Technical Manager
Portland Aluminium

John Lippelgoes
Victorian Operations 
Environmental Management 
Team Leader 

Jodie Gould
Environmental Consultant
Portland Aluminium

Anna Sullivan
Community Relations Offi cer
Portland Aluminium


