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Invitation to make a Submission
The Environmental Protection Authority (EPA) invites people to
make a submission on this proposal. Both electronic and hard
copy submissions are most welcome.
New Energy Corporation proposes to construct and
operate an 18.5 megawatt gas fired power station to supply
additional power to the North West Interconnected System.
The power station will be fired by syngas which is produced
by the gasification of carbonaceous waste diverted from
landfill. Waste accepted on the site will be sorted to remove
incompatible wastes and to recover some recyclables
in a region where recycling rates are extremely low. In
accordance with the Environmental Protection Act 1986 (EP
Act), a Public Environmental Review (PER) has been prepared
which describes this proposal and its likely effects on the
environment. The PER is available for a public review period of
four [4] weeks from 13 August closing on 10 September 2012.
Comments from government agencies and from the public
will help the EPA to prepare an assessment report in which it
will make recommendations to government.

Why write a submission?

When making comments on specific elements of the PER:
• clearly state your point of view;
• indicate the source of your information or argument if this is
applicable; and
• suggest recommendations, safeguards or alternatives.

Points to keep in mind
By keeping the following points in mind, you will make it easier
for your submission to be analysed:
• attempt to list points so that issues raised are clear.
A summary of your submission is helpful;
• refer each point to the appropriate section, chapter
or recommendation in the PER;
• if you discuss different sections of the PER, keep them
distinct and separate, so there is no confusion as to
which section you are considering;
• attach any factual information you may wish to provide
and give details of the source. Make sure your information
is accurate.

A submission is a way to provide information, express your
opinion and put forward your suggested course of action –
including any alternative approach. It is useful if you indicate
any suggestions you have to improve the proposal.

Remember to include:

All submissions received by the EPA will be acknowledged.
Submissions will be treated as public documents unless
provided and received in confidence, subject to the
requirements of the Freedom of Information Act 1992 (FOI Act),
and may be quoted in full or in part in the EPA’s report.

• date; and

Why not join a group?
If you prefer not to write your own comments, it may be
worthwhile joining a group interested in making a submission
on similar issues. Joint submissions may help to reduce the
workload for an individual or group, as well as increase the
pool of ideas and information. If you form a small group (up to
10 people) please indicate all the names of the participants.
If your group is larger, please indicate how many people your
submission represents.

Developing a submission
You may agree or disagree with, or comment on, the general
issues discussed in the PER or the specific proposal. It helps if
you give reasons for your conclusions, supported by relevant
data. You may make an important contribution by suggesting
ways to make the proposal more environmentally acceptable.

• your name;
• address;
• whether and the reason why you want your submission
to be confidential.
Information in submissions will be deemed public information
unless a request for confidentiality of the submission is made in
writing and accepted by the EPA. As a result, a copy of each
submission will be provided to the proponent but the identity
of private individuals will remain confidential to the EPA.
The closing date for submissions is: 10 September 2012.
The EPA prefers submissions on PER documents to be made
electronically using one of the following:
• by email to submissions@epa.wa.gov.au;
• by email to the officer ann.stubbs@epa.wa.gov.au
Alternatively, submissions can be:
• Posted to: Chairman, Environmental Protection Authority,
Locked Bag 33, CLOISTERS SQUARE WA 6850,
Attention: (Ann Stubbs); or
• Delivered to the Environmental Protection Authority,
Level 4, The Atrium, 168 St Georges Terrace, Perth,
Attention: (Ann Stubbs); or
If you have any questions on how to make a submission,
please ring the EPA assessment officer, Ann Stubbs on
(08) 6467 5409.
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Executive Summary
Introduction
New Energy Corporation Pty Ltd (New Energy) is a privately
owned Australian company based in Perth, which is
committed to developing projects in the emerging waste
to energy market in Australia and New Zealand. New
Energy’s projects are based on the Entech waste to gas low
temperature gasification technology and are supported by a
management team with extensive experience in sustainable
waste management practices.

The maximum through put of the plant is a function of
the thermal capacity of the plant and the calorific value
of the waste gasified. Therefore the actual volumes may
vary somewhat.

In Australia over 21 million tonnes of waste is sent to landfill
each year, losing the embodied energy of these wastes
and increasing our greenhouse gas emissions by producing
methane. New Energy is proposing an approach that
will recover this energy and return it to industry and the
community, ‘closing the loop’ on this valuable resource and
reducing Australia’s greenhouse gas emissions, while offering
a substantial improvement to the waste management services
currently being provided in the Pilbara region.

• Materials Recovery Facility (MRF) Operation; and

Location

The plant being proposed for Boodarie has progressed
through the preliminary design phase of project development. The plant will have two distinct operating regimes:

• Gasification Operation.
The MRF will operate 5 days per week, 10 hours per day. It will
be staffed by permanent employees, employed based on
a standard 40 hour working week (with allowance for RDOs,
overtime and other forms of additional work based on process
upsets, emergencies, weather upset conditions etc.). The MRF
Operation includes:
• Weighbridge and waste receival;
• Recyclables despatch;

New Energy’s preferred site (Lot 600 Boodarie Station Access
Road, Boodarie) was selected after extensive consultation
with four local authorities in the Pilbara and the Department
of State Development. The site is located within the Boodarie
Strategic Industrial Area (within the Town of Port Hedland),
near major haulage routes and existing power transmission
infrastructure. The close proximity of the site to power
transmission infrastructure and ready access to major
road haulage routes were key factors in minimising the
environmental footprint and economic costs.

• MRF; and

Land in the immediate surrounding area is zoned “Strategic
Industry”, “Rural” or reserved for various purposes e.g.
De Grey-Mullewa Stock Route, Energy production or
Infrastructure. Importantly, the Strategic Industrial Estate is
protected through urban encroachment by the inclusion of
a 5km buffer between the Estate and sensitive receptors. The
nearest occupied residential property (in South Hedland) is
located approximately 5.5km to the east-northeast of the site
and approximately 5.5km to the south-east of the site (South
Hedland Rural Estate).

• Spare parts receival;

Project Overview
New Energy proposes to construct and operate the facility
with the aim of supplying the gasification plant with waste at
the rate of 72 megawatt thermal (MWt). Waste accepted on
site will be sorted to remove incompatible wastes and recover
some recyclables. New Energy anticipates that the facility will
receive and treat 116,000 tonnes per annum (tpa) of waste
with approximately 86,000 tonnes of waste being used in the
gasification process to generate 15.5MW of electricity to be
fed into the NWIS (3MW parasitic load). This is enough energy
to sustain 21,000 north-west homes for a year.

• Blending and baling.
Gasification operation will be 7 days per week, 24 hours per
day. It will be staffed with permanent employees based on
a rotating 12 hour shift pattern (two shifts per day, three shifts
employed overall to maintain the roster).
The Gasification Operation includes:
• Chemical receival;
• Ash despatch;
• Gasifier feeding;
• Gasification, power generation, air pollution control; and
• Associated support systems for gasification
(water treatment, chemical preparation etc.)
The Gasification Chamber will receive the waste derived fuels,
heating it to the required ignition temperature in an oxygendepleted sub-stoichiometric environment to produce syngas.
The syngas will be collected in an accumulation vessel where
the syngas is then passed to the syngas burners for firing.
The energy utilisation heat exchanger/steam boiler is fired
by the syngas burner and utilizes the heat energy for steam
generation, which is subsequently utilised downstream for
electrical power generation.
The air quality control system (AQCS) receives the cooled
off-gas for cleansing. The AQCS is a completely dry process
based upon best available technology design of dry reagent
and adsorbent injection (DRI) into a DRI reactor followed by
a compartmentalised pulse jet fabric filter bag house
filtration (FFB).
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Executive Summary (Cont.)

The cleansed exhaust gas exiting the AQCS is subjected to
continuous emission monitoring (CEM) to ensure compliance
with best available technology environmental regulations.
Further, the CEM shall also monitor and vary process
conditions to negate and minimise emission of pollutants.

Key Components
Table 1 provides a summary of the proposed key
characteristics of the Pilbara Waste to Energy project.

Project Justification
The final decision to adopt waste to energy as the preferred
approach was made after considering the specific needs of
the Pilbara.

Demand for Power
Power generation in the Pilbara region represents a significant
challenge in the face of the pressures created by sustained
significant economic growth and increasing population, yet
the generating capacity has not expanded to a point where it
can meet forecasted demand in the region.
This has been recognised by the Department of Planning
(2012) in its report “Pilbara – Planning and Infrastructure
Framework”, whereby the Department states:
“Generating capacity on the NWIS grid is a significant issue
requiring urgent attention.”
Of particular concern as highlighted by the Department of
Planning (2012) is the fact that nearly half of the generating
capacity in the NWIS is owned by Rio Tinto. With significant
mine expansion planned for the Pilbara there is a risk that their
generating capacity could be diverted for mining operations.
Horizon Power does not currently own or operate power
stations in Karratha or Port Hedland. This poses a risk if supply
planning does not incorporate the termination of contracts, or
decommissioning of third party plants, as well as the lead time
required to construct new generation capacity.

Demand for Waste Management Infrastructure
All landfills in the Pilbara have seen a significant escalation in
volumes of construction and demolition waste, commercial
and industrial waste, tyres and domestic waste. Typically Local
Councils have developed liquid waste disposal facilities to
offset the burden of running solid landfills. The resources boom
has put unprecedented pressure on solid waste infrastructure.
There is significant demand for new and upgraded waste
management infrastructure and private investment is
desperately needed to achieve this.
The industry and communities in the Pilbara consistently
lament the lack of recycling infrastructure in the Pilbara.
A central location with state of the art material handling and
waste separation infrastructure will provide recycling on a
scale that will promote commercial viability in a region where
there are limited recycling services being provided.

Project Benefits
The project offers many benefits for the community,
local government and industry in the Pilbara region,
including the following:
• The project will manage the risk of increasing volumes
and types of waste being generated in the Pilbara from
adversely impacting the environment by diverting waste
away from landfills which are not operating in line with
current best practice.
• The facility will recover energy in the form of electricity
from waste streams that are currently landfilled. The
facility will produce enough electricity to cater for around
21,000 households.
• The facility will generate renewable energy to help reduce
the State’s dependence on fossil fuels and assist in providing
a stable power supply for Port Hedland.
• Greenhouse gas emissions will be reduced by producing
electricity from waste instead of landfilling the waste.
• The renewable energy produced will be available
24/7 regardless of the time of day or weather conditions.
A project of this nature truly provides base load
renewable energy.
• The project provides private investment in much
needed waste infrastructure.
• The project will provide a recycling asset equal to
any in Western Australia.
• The facility will help with the closure of the South Hedland
Landfill, as the majority of Port Hedland’s waste will be
handled in the facility.
• The Entech world-leading technology developed in
Western Australia will be showcased at the site and
exported to reduce the environmental impact of waste
around Australia.
• The project will alleviate some of the rising demand for
power expected from anticipated population and industry
growth within the region.
• The project will create 20 full-time jobs locally.
• The project will diversify the generation of power in the
Pilbara. This will be achieved by using waste as a fuel
for the electricity and by providing non-mining generation
of electricity.
• The project will also produce thermal energy in addition
to electricity that can be utilised beneficially.
• The Pilbara Development Commission has calculated
that the direct annual benefit to the Town of Port Hedland
from the New Energy Waste to Energy plant is $51 million
per annum.
• The project supports the WA State Government’s Waste
Strategy by diverting municipal solid waste, commercial
and industrial waste and construction and demolition waste
away from regional landfills.
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Table 1: Key Characteristics Table
Element

Description

General
Proponent

New Energy Corporation Pty Ltd
12 Parliament Place
West Perth WA 6005

Proposal Description

Construction and operation of a waste to energy and materials recovery facility

Project Location
Gasifier Thermal Capacity

Boodarie, Port Hedland
72MW Notional

1

Generation Capacity

18.5MW An estimated 15.5MW fed into the NWIS

Construction Period

Approximately 12 months

Life of Plant

Notionally 25 years

Footprint
Native Vegetation Clearing

10ha

Inputs
Power

3MW parasitic load

Water

Approximately 100,000kL/a from scheme water

Waste

116,000-255,000tpa nominal

Feedstock Waste Specifications
Waste Receival for Gasification 2
Waste Disposal – off-site, recycling or re-use

Approximately 86,000-205,000tpa
2

Approximately 30,000-50,000tpa

Total Waste Volume 2

Approximately 116,000-255,000tpa

Waste Classification

The facility will predominantly receive C&D, C&I, MSW, tyres, green waste and
liquid waste streams mainly waste oils and oily waters.
Most wastes accepted will have contaminant concentrations much less than or
equivalent to Class II. But wastes with contaminant concentrations up to Class III
wastes will be accepted on a load by load basis.

Process Wastes
Bottom Ash

Estimated at 3-10% of waste input to gasifier. Wastes to be collected and
disposed to landfill.

Scrubbing system residues

Estimated as <1% of waste input. Wastes to be collected and disposed to landfill.

Wastewater

• Estimated 2.5kL/day of wash down water
• 5kL/day of water from the Water Treatment Plant
• Boiler feed water circuit blow down to be recycled
• The final disposal option will be determined at Works Approval Stage from
following options:
––
––
––
––

Off-site disposal to an approved disposal site;
Evaporation through the gasifier;
Thermal evaporation using waste heat from the gasifier; or
On-site solar evaporation in a lined pond.

Sewerage/grey water

On-site treatment and disposal using an approved waste water treatment system.

Scrubbing System

Dry reagent and adsorbent injection (DRI) into a DRI reactor followed by a
compartmentalized pulse jet fabric filter baghouse filtration (FFB).

Exhaust Stack

One operational stack – 30m steel stack
One Bypass stack – 25m steel refractory lined stack.

Air Emission Performance Specifications
Proposed Statutory Emission Limits

1
2

Conformance with the EU Waste Incineration Directive 2000/76 Emission Limits as
Specified in Annexure V.

Facility capacity is determined by the notional thermal capacity of the gasifiers.
Waste volumes are notional and will vary according to the actual calorific value of waste being processed.
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Stakeholder Engagement
New Energy recognises that its development has the potential
to impact the local community and the environment. New
Energy has consulted with State Agencies, State and Federal
politicians, the Town of Port Hedland and other Pilbara local
governments to inform them of this proposal.

Each environmental factor associated with the proposal has
been assessed in terms of:
• The EPA’s objective for that factor;
• Any applicable legislation, standards, guidelines or
procedures;
• Potential sources of impact;

As part of its consultation strategy, New Energy has
implemented the following:

• An assessment of the potential impacts for that factor;
• Proposed management/mitigation measures; and

• Presentation of detailed information on the
New Energy website.

• An expected environmental outcome.

• Advertising in the local media.

Management

• A community information session held in Port Hedland
on 25 August 2011.
This first consultation session was held on 25 August 2011,
in three separate 2-3 hour sessions. A total of 9 people
attended. None of those who attended the consultation
session expressed opposition to the proposal and most were
openly supportive. One or two attendees requested further
information before adopting a final position on the proposal
and where possible this information has or is being provided by
New Energy.

IMPACT ASSESSMENT AND MANAGEMENT
Impact Assessment
The Environmental Protection Authority (EPA) assessed a
referral by New Energy and concluded that the proposal
would be subject to a formal environmental impact
assessment process guided by an Environmental Scoping
Document prepared by the Office of the EPA (Appendix 1)
The key environmental factors identified by the EPA in its
scoping document were:
• Flora and Fauna
• Surface Water and Groundwater
• Noise
• Air Quality
• Greenhouse Gas Emissions
• Waste Management
In addition to the above, some minor environmental factors
were also identified:
• Artificial Light Pollution; and
• Community consultation including Aboriginal
Traditional Owners.

New Energy is committed to the development of a
company-wide Environmental Management System (EMS)
consistent with the ISO 14001 framework. A compatible
EMS will be developed for the Boodarie Facility with
careful consideration given to ensuring that the relevant
management responsibilities between the company wide
EMS and Boodarie EMS are integrated.
New Energy is proposing a comprehensive monitoring
framework that will operate throughout the life of the project.
The framework will be developed in the context of the New
Energy EMS to ensure that responsibility for implementation is
clearly defined and changes to the monitoring program over
the life of the project are correctly endorsed by management
and approved by regulatory agencies. The key areas of
monitoring and reporting identified by New Energy are:
• Monitoring airborne emissions from the gasifier;
• Assessing and recording all waste feedstock inputs to the
facility and gasifier;
• Assessing and recording all waste outputs (Solid and Liquid)
to ensure they are managed appropriately; and
• Surveillance monitoring of ground and surface waters in
the vicinity of the facility.
Table 2 presents a summary of the assessment of impacts and
proposed management/mitigation measures applicable to
the environmental factors considered in this environmental
impact assessment and the expected outcomes.
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Table 2: Summary of Key Environmental Impacts, Management and Mitigation Measures
Environmental Factor
Flora AND VEGETATION
EPA Objective
To maintain the abundance, diversity, geographic distribution and productivity of flora and fauna at species and ecosystem
levels through the avoidance or management of adverse impacts and improvement in knowledge.
Existing Environment
• Vegetation was mapped as being Sandplain C which is described as Low open Corymbia flavescens woodland over
an open Acacia colei var. colei Shrubland over a low Acacia stellaticeps Shrubland over a Triodia epactia Hummock
Grassland/ low Acacia stellaticeps Shrublands over Triodia epactia and Triodia secunda hummock grasslands/Triodia
epactia and Triodia secunda Hummock Grasslands mosaic
• No Priority flora has been previously recorded on the New Energy site
• Vegetation is assessed as being in Excellent Condition.
Potential Impacts
• Direct loss of 10ha of native vegetation;
• Indirect impacts to native vegetation associated with:
–– Introduction and spread of weed species
–– Fire; and
–– Spread of windblown rubbish.
Significance of Impacts
The proposed clearing is not considered significant at the local or regional level due to the availability of the Sandplain habitat
in the Port Hedland region.
Proposed Management & Mitigation Measures
Preparation of a CEMP prior to ground disturbance will detail the following measures:
• Demarcation of the clearing envelope to avoid clearing or disturbance beyond the site boundaries;
• Clearing procedures including specifying re-use of cleared vegetation; and
• Dust control measures to prevent impact on adjacent vegetation.
During the operational phase of the project the following measures will be implemented:
• A Fire Management Plan will be developed and implemented;
• Fire fighting equipment will be provided on-site including water storage tanks;
• All waste will be processed in enclosed facilities to reduce escape of wastes; and
• Site will be fenced to limit litter propagation.
Predicted Outcome
The EPA’s objectives with respect to flora and vegetation are unlikely to be compromised.
Fauna
EPA Objective
To maintain the abundance, diversity, geographic distribution and productivity of flora and fauna at species and ecosystem
levels through the avoidance or management of adverse impacts and improvement in knowledge.
Existing Environment
• The site offers a Sandplain habitat type which is dominated by Low Acacia shrublands over Triodia hummock grasslands with
a moderate diversity of microhabitats including shrubs, grass hummocks and leaf litter
• This is the most common habitat in the Port Hedland region
• Some conservation significant fauna are known to utilize the Sandplain.
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Environmental Factor
Fauna (CONT.)
Potential Impacts
• Direct loss of 10ha of native vegetation which acts habitat for a range of species
• Direct injury or loss of fauna (particularly sedentary species) during site clearing
• Potential attraction of feral animals and pests.
Significance of Impacts
• The proposed clearing is not considered significant at the local or regional level due to the availability of the Sandplain
habitat in the Port Hedland region
• The fauna species likely to be present on the New Energy site are not specifically reliant upon this habitat and therefore the
breeding and foraging resources are not likely to be significantly reduced through the implementation of this project
• Loss or injury to fauna will be at a localized scale and will not threaten fauna at a population level.
Proposed Management & Mitigation Measures
Preparation of a CEMP prior to ground disturbance will detail the following measures:
• Demarcation of the clearing envelope to avoid clearing or disturbance beyond the site boundaries;
• Progressive clearing commencing from adjacent to cleared areas or roads towards vegetation outside of the site
boundaries to encourage mobile fauna species to move into adjoining areas;
• Restriction of vehicles and equipment to designated access roads or within site boundaries;
• Development and implementation of fauna protocols outlining management measures (e.g. identification, reporting
protocol and requirements to avoid/collect/record) relating to conservation significant species;
• Site will be fenced and waste receival and handling will be conducted indoors to attraction of feral animals and pest; and
• Use of a professional pest exterminator to reduce infestation of vermin if needed.
Predicted Outcome
• The EPA’s objectives with respect to fauna are unlikely to be compromised.
Surface Water and Groundwater
EPA Objective
• To ensure that emissions do not adversely affect environment values or the health, welfare and amenity of people and land
uses by meeting statutory requirements and acceptable standards.
Existing Environment
• The nearest surface water feature to the New Energy site is South-West Creek which is approximately 1km east
• Limited groundwater resource at 5-7m depth
• Water quality is variable between 960-80,000mg/L TDS indicating that groundwater is subject to tidal influence.
Potential Impacts
• There is a potential for inundation of the site during storm surge events
• Contamination of surface water or groundwater may occur from spills on site, drainage from waste storage or
the inappropriate management of wastewater
• Port Hedland is located in an area where mosquito borne diseases occur, particularly during the wet season.
Surface water ponding through poor surface water drainage may create favourable habitat.
Significance of Impacts
• The risk of inundation of the site is a significant risk and must be addressed
• The risk of contamination due to spillages or poor storage practices is assessed as being of low significance as waste will be
transported in enclosed trucks, processed under cover in buildings and handling/storage areas will have impermeable floors
with sump collection points
• The risk of promoting mosquito borne disease is assessed as being of minor significance.
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Environmental Factor
Surface Water and Groundwater (CONT.)
Proposed Management & Mitigation Measures
• Preparation of a Site Drainage and Groundwater Management Plan
• All roads and structures on the site will be constructed on raised pads at least 0.5m above the 1:100 year ARI flood level
• All waste will be delivered in enclosed trucks
• All waste handling and storage operations will be conducted inside enclosed buildings
• During construction sedimentation ponds will be used to capture surface run-off and reduce the discharge of sediments.
• All process residues will be disposed of off-site or in well-designed solar or thermal evaporation facility
• The stormwater system will incorporate detention structures to detain, calm and infiltrate minor storm events
• The stormwater system will incorporate facilities to capture and retain fire water in the event of major on-site fire
• Groundwater surveillance wells will be installed and monitored
• Periodic (six monthly) monitoring of South-West Creek upgradient and downgradient of the site
• The site will be filled above flood levels and levelled to discourage surface water ponding and minimise opportunities for
mosquito breeding
• Sewerage and greywater will be treated and disposed on-site using an approved on-site effluent disposal system
• Incorporation of Spill Response procedures in the site environmental management plan.
Predicted Outcome
• The EPA’s objectives with respect to surface water and groundwater will be met.
NOISE
EPA Objective
• To protect the amenity of nearby residents from noise impacts resulting from activities associated with the proposal by
ensuring the noise levels meet statutory requirements and acceptable standards.
Existing Environment
• The site is essentially rural in nature at present with low background noise levels and no sensitive receptors in close proximity.
Potential Impacts
• There are three adjacent industrial premises within 1km
• The nearest residential premises is more than 5.5km from the site
• Cumulative impacts arising from the plant in conjunction with other noise emitters could impact sensitive receptors.
Significance of Impacts
• Modelled noise emissions from the facility will not impact the nearest sensitive receptor. And therefore are not regarded as
being a significant environmental factor
• The provision of a buffer in the Town of Port Hedland’s Town Planning Scheme No. 5 around the Strategic Industrial Estate will
mitigate risks associated with urban encroachment.
Proposed Management & Mitigation Measures
• Construction work will be restricted to between 7am and 7pm
• All equipment used on the site will be selected and operated to minimise noise where feasible.
Predicted Outcome
• The EPA’s objectives will be met.
Air Quality
EPA Objective
• To ensure that emissions do not adversely affect environment values or the health, welfare and amenity of people and land
uses by meeting statutory requirements and acceptable standards.
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Environmental Factor
Air Quality (CONT.)
Existing Environment
• The site is located within the Port Hedland air shed but located more than 5km from the Port area which contains the major
source of air emissions in the air shed
• A gas fired power station is located approximately 1.2km to the south-east of the site
• The main contaminant of concern in the air shed is particulate matter due to the concentration of iron ore processing and
shipping activities in the Port and the high background levels of crustal dust due to the arid semi-desert environment.
Potential Impacts
• Particulate emissions during the construction period
• The waste to energy plant is gasifying a range of wastes including plastics and then combusting the syngas. This process has
the potential to liberate a range of airborne contaminants in the exhaust gas stream including heavy metals, dioxins, other
toxic organic compounds and acid gases including SOX, NOX, HCl and HF
• The plant also handles putrescible material and therefore may result in odorous emissions.
Significance of Impacts
• In view of the remote nature of the site, the risk of impacts from dust emission is assessed as being very low
• Process air emissions from facility have the potential to be a significant issue unless appropriate management and mitigation
measures are implemented
• The risk associated with odour emission has been assessed as not significant in view of the indoor waste handling and remote
nature of the site with large separation distances to sensitive land uses.
Proposed Management & Mitigation Measures
• A CEMP will be developed which details dust control measures to be implemented during the construction period. These will
include clearing controls, traffic controls and the use of water and other controls to suppress dust emissions
• The unique design of the gasifiers technology favours low particulate and heavy metal emissions
• The syngas burner is highly efficient and operates at high temperatures to achieve very high destruction efficiencies for all
organic compounds. The syngas burner design also achieves low NOX emissions
• The plant incorporates a gas cleaning system that meets best available technology standards, including a dry acid gas
scrubber, activated carbon injection and a bag filter
• Prepare and implement an Air Quality Monitoring Plan
• The system includes a CEMS continuous monitoring system and a sophisticated Programmable Logic Control (PLC)
management system
• All key elements of the system have built in redundancy to minimise downtime for the air quality control system
• A comprehensive commissioning plan will ensure that the plant is commissioned without uncontrolled emissions
• Routine stack testing will be implemented to supplement the continuous data from the CEMS system
• Computer dispersion modelling of emissions (based on conservative emissions data) during normal and bypass operations
using local meteorology data and comprehensive data on background contaminant levels demonstrates that ground level
concentrations are all within adopted criteria
• New Energy will implement a company-wide environmental management system and environmental management plan
to ensure effective implementation of the site environmental management program and ongoing compliance with all
statutory approvals.
Predicted Outcome
• The EPA’s objectives with regard to air quality will be met.
Greenhouse Gas Emissions
EPA Objective
• To minimise emissions to levels as low as practicable on an on-going basis and consider offsets to further reduce
cumulative emissions.
Existing Environment
• The issue of greenhouse gas emissions is a global concern wherein it is thought that anthropogenic emissions of CO2 and
other greenhouse gases are contributing to Climate Change
• It is well established that global CO2 concentrations have been increasing for the last century.
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Environmental Factor
Greenhouse Gas Emissions (CONT.)
Potential Impacts
It is estimated that during the construction stage of the waste to energy facility approximately 1,500 tonnes of CO2 -e based on
diesel consumption by construction machinery.
The greenhouse emissions arising from the stoichemetric combustion of all carbon in the waste fed to the gasifiers and from
the combustion of fossil fuels in the auxiliary burners in the gasifiers and syngas burner is estimated at 188,406tpa of CO 2 -e.
However, this is offset when considering:
• The reduction in greenhouse gas emissions (152,220tpa CO2 -e) that would have been generated from the decomposition of
the waste if it were landfilled; and
• The emissions (97,750tpa of CO2 -e) that would be generated from a natural gas fired power plant to generate the equivalent
quantity of electricity.
Significance of Impacts
• The CO2 emissions from the project are assessed as not being of significance as the project is generating 15.5MW of
electricity to the grid from materials that would otherwise have decomposed to CO 2 and CH4 in a landfill environment
• The energy generated would otherwise have been produced from fossil fuels, representing a significant net saving of
CO2 emissions.
Proposed Management & Mitigation Measures
• This project is a renewable energy project and is reducing the overall emissions of greenhouse gas emissions.
Predicted Outcome
The EPA’s objectives with respect to greenhouse gas emissions will be met.
Waste Management
EPA Objective
• Ensure that waste management addresses the waste hierarchy and that the disposal of waste does not impact human
health, water quality or ecological systems.
Existing Environment
• Currently there a limited opportunities for recycling and re-use of waste in the Pilbara region because of low population
densities and large distances to markets for recyclables
• Wastes are currently landfilled in relatively low standard unlined landfills or in a few cases trucked for disposal in Perth in a
modern state of the art lined landfill.
Potential Impacts
• In the absence of this project the current situation will continue and valuable resources will be lost to landfill
• The implementation of this project allows the recovery of recyclables and energy from waste that would otherwise be
landfilled. This is consistent with waste hierarchy.
Significance of Impacts
• This project represents a very substantial improvement in waste management in the Pilbara by recovering and recycling
ferrous and non-ferrous metals and inert materials and recovering energy from organic wastes.
Proposed Management & Mitigation Measures
• New Energy will source selected wastes that would otherwise have been disposed to landfill
• The wastes are subject to further inspection and separation processes to recover recyclable materials
• The residual organic materials are then gasified and the syngas converted to electricity
• The exhaust gasses are treated and monitored in a state of the art Air Quality Control System meeting Best Available
Technology standards
• Residual solid waste from the air quality control system and the bottom ash from the gasifier will be collected and tested to
determine its chemical composition to guide disposal of this material to an off-site suitable class of landfill.
Predicted Outcome
The EPA’s objectives with respect to waste management will be met.
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1. Introduction
1.1

Background

New Energy Corporation Pty Ltd (New Energy) is a privately
owned Australian company whose core business is the
processing of waste into energy utilising its Entech WtGas-Res™
gasification technology which is based upon the conversion
of waste from a solid form to a gaseous form to produce a
synthetic gas (syngas) and firing of the syngas to produce
renewable energy. New Energy offers its alternative waste
treatment facilities on the basis of a complete project
package that incorporates feasibility studies, securing of
regulatory approvals, project finance, technology delivery,
operation and maintenance, as well as marketing of the
process outputs of electricity and both recovered and
recycled materials.
New Energy has identified the need for additional power
generation capacity in the Port Hedland region and proposes
to develop the Pilbara Waste to Energy Project; an 18.5
megawatt (MW) gas fired power station to supply additional
power to the North West Interconnected System (NWIS). The
power station is fired by syngas which is produced by the
gasification of carbonaceous waste. The use of carbonaceous
waste in the gasification process will significantly reduce the
volume of waste being disposed to landfill in the region.
New Energy proposes to construct and operate the facility
with the aim of supplying the gasification plant with waste at
the rate of 72 megawatt thermal (MWt). Waste accepted on
site will be sorted to remove incompatible wastes and recover
some recyclables. New Energy anticipates that the facility will
receive and treat 116,000 tonnes per annum (tpa) of waste
with approximately 86,000 tonnes of waste being used in the
gasification process to generate 15.5MW of electricity to be
fed into the NWIS (3MW parasitic load). This is enough energy
to sustain 21,000 north-west homes for a year. The maximum
throughput of the plant is a function of the thermal capacity
of the plant and the calorific value of the waste gasified. This
is explained in detail in Section 5.4.1.
The Environmental Protection Authority (EPA) assessed a
referral by New Energy and concluded that the proposal
would be subject to a formal environmental impact
assessment process guided by an Environmental Scoping
Document prepared by the Office of the EPA (Appendix 1).

1.2

Location

New Energy selected its preferred site after extensive
consultation with four local authorities in the Pilbara and
the Department of State Development. The proposed site
is located within the Boodarie Strategic Industrial Area
and is identified as Lot 600 Boodarie Station Access Road,
Boodarie. It is approximately 5.5km west of South Hedland,
approximately 12km south-west of Port Hedland and 8.5km
from the coast (Figure 1) in the Town of Port Hedland.
The Boodarie Strategic Industrial Estate has been planned to
support the growth of processing in the Port Hedland area.
Appropriate zoning and infrastructure plans are in place to
allow resource processing projects to be located in the estate,
which has ready access to roads, water, natural gas, power
and port facilities in Port Hedland.
The close proximity of the site to power transmission
infrastructure and ready access to major road haulage
routes were key factors as this minimised the environmental
and economic costs of constructing extended infrastructure
corridors to access this essential infrastructure.
The nearest occupied residential property (in South Hedland)
is located approximately 5.5km to the east-northeast of the
site and approximately 5.5km to the south-east of the site
(South Hedland Rural Estate) (Figure 2).
Land in the immediate surrounding area is zoned
“Strategic Industry”, “Rural” or reserved for various purposes
e.g. De Grey-Mullewa Stock Route, Energy production or
Infrastructure (Figure 3).
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1.3

The Proponent

1.4.2 Objectives of the Environmental Review

The proponent’s details are:

The objectives of the environmental review are to:

New Energy Corporation Pty Ltd
12 Parliament Place
WEST PERTH WA 6005

• place this proposal in the context of the local and
regional environment;

The key contact for this proposal is:
Mr Jason Pugh
New Energy Corporation Pty Ltd
12 Parliament Place
WEST PERTH WA 6005
P: 08 9226 0722
E: jason.pugh@newenergycorp.com.au

1.4

Overview of this Public
Environmental Review

1.4.1 Purpose and Scope
The purpose of the document is to present an environmental
review of the Proposal, including a detailed description of
the key components, potential environmental impacts and
proposed environmental management measures for relevant
environmental aspects identified in the ESD.
This PER includes:
• Justification for the project and an analysis of
alternatives considered during the project development
phase (Section 2);
• An overview of the PER process (Section 3);
• A summary of legislation and policy relevant to the project
(Section 4);
• A detailed description of the Proposal (Section 5);
• A description of the stakeholder engagement and
consultation process completed to date (Section 6);
• A description of the existing environment (Section 7);
• A summary of the key environmental factors
(Section 8);
• An assessment of the environmental impacts associated
with the proposal (Section 9); and
• A description of the key environmental management
measures and controls (Section 10).

• adequately describe all components of the proposal,
so that the Minister for Environment can consider approval
of a well-defined project;
• provide the basis of the proponent’s environmental
management program, which shows that the
environmental impacts resulting from the proposal,
including cumulative impact, are minimised and can be
acceptably managed;
• communicate clearly with stakeholders (including the
public and government agencies), so that the EPA can
obtain informed comment to assist in providing advice to
government; and
• provide a document which clearly sets out the reasons why
the proposal should be judged by the EPA and the Minister
for Environment to be environmentally acceptable.

1.5

Other Approvals

Subsequent to undergoing assessment under Part IV of the
Environmental Protection Act 1986, approvals under Part V
of Environmental Protection Act 1986 will be sought, pending
the Minister for Environment’s decision on whether the project
may commence.
Works Approvals and Licences will be required for construction
and operation of prescribed premises under Part V of the
Environmental Protection Act 1986. These can only be granted
once Ministerial approval is issued under Part IV of the
Environmental Protection Act 1986.
A Development Application/ Planning Consent and building
permit applications will need to be made to the Town of Port
Hedland (ToPH).

4

Public Environmental Review
Boodarie Waste to Energy and Materials Recovery, Port Hedland

Waste to Energy and
Materials Recovery Facility
Boodarie, Port Hedland

Waste to Energy

Provider of renewable energy
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2. Project Justification, Alternatives and Benefits
Power generation and waste management in the Pilbara
region represents significant challenges for the State
Government and the Pilbara community in the face of
pressure caused by booming industrial growth and increased
population. To date, power demand has been managed
through cooperative arrangements between the major utility
provider (Horizon Power) and the major iron ore production
companies, but these arrangements are being strained by
unprecedented demand for power in both the domestic
and industrial markets over recent years.
In terms of waste management, the situation is equally difficult,
with the region being serviced by relatively small unlined Class
II landfill facilities, which in some cases are under pressure
from urban encroachment. There are only limited facilities for
handling hazardous and problematic wastes. The absence of
lined landfills has resulted in some companies shipping wastes
(including municipal solid wastes) back to Perth for disposal in
licensed Class III or IV landfill facilities. In addition, facilities for
recovery and reuse of recyclable materials including green
waste, organics, paper and plastics are limited.
Projections by the State Government have shown that
the recent boom in commodity prices will continue to an
on-going increase in demand for services and infrastructure
in the region.
In Port Hedland, the South Hedland town site is encroaching on
the existing landfill site and the Town of Port Hedland is in the
process of considering alternatives for replacing this landfill.
New Energy has identified a very strong demand by all
stakeholders in the Pilbara (large and small industry, local
and State Government and the community) for modern
waste management infrastructure that provides best practice
management of wastes with an emphasis on resource
recovery rather than landfill disposal.
In response to the identified demand, New Energy is proposing
to establish a waste to energy facility on land in the Boodarie
Strategic Industrial Estate. In developing the project, New
Energy has concentrated on:

• Adopting International Best Practice technology
and management;
• Selecting waste streams for which there is currently no
economic alternative in the Pilbara besides landfill;
• Maximising resource recovery; and
• Minimising environmental impacts at each stage
of the project.

2.1

Demand for Power in North-West
Western Australia

Power generation in the Pilbara region represents significant
challenges in the face of pressures caused by significant
growth and increasing population.
Horizon Power noted in its 2009-2010 Annual Report that total
energy demand in the Pilbara will reach 10,500GWh per
annum by 2015, doubling current consumption. Horizon Power
also noted at least another 100MW of new or replacement
generation capacity will be required to be operational by
2013 (Table 3).
The WA Chamber of Minerals and Energy forecasts that total
increased electricity demand in the Pilbara (due to minerals
and energy projects) will reach almost 12,000GWh (or
approximately 2.2GW) by 2015 (CME, 2011).
The Department of Planning (2012) released a report titled
“Pilbara – Planning and Infrastructure Framework.” The report
looked at the current infrastructure resources in the Pilbara and
the pressure applied to those resources to meet the demand
generated by the Pilbara Cities vision. The report showed that
future generating capacity in the NWIS is a major concern.
The report states “Generating capacity on the NWIS grid is
a significant issue requiring urgent attention”. Horizon Power
does not currently own or operate power stations in Karratha
or Port Hedland. This poses a risk if supply planning does not
incorporate the termination of contracts, or decommissioning
of third party plants, as well as the lead time required to
construct new generation capacity.

Table 3: North West Interconnected System – Energy Generation
Location

Plant Name

Cape Lambert ^
Dampier

Company

Type

Capacity (MW)

Commissioned

Rio Tinto

Steam Turbine

105

1972

Rio Tinto

Steam Turbine

120

1970

Karratha

Karratha Power Station

ATCO

Gas Turbines

86

2010

Karratha*

Yurralyi Maya

Rio Tinto

Gas Turbine

160

2010

Port Hedland

Boodarie

Alinta

Gas Turbine

64

1996

Port Hedland

Port Hedland Power Station

Alinta

Gas Turbine

96

1998

^

^ Earmarked for Decommissioning * Yet to come online
Source: Office of Energy (2010)
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Of particular concern as highlighted by the Department of
Planning (2012) is the fact that nearly half of the generating
capacity in the NWIS is owned by Rio Tinto. With significant
mine expansion planned for the Pilbara there is a risk that
Rio Tinto’s generating capacity could be diverted for
mining operations.

2.2

Demand for Renewable Energy
and Clean Energy in the Pilbara

As evidenced above in Table 3 the NWIS grid does not have
any renewable energy generation capacity at present. Of
the 15.5MW of electricity exported by the New Energy project,
about 10MW will be renewable energy. That would represent
2% of the current NWIS generation capacity.
The Pilbara also has several island generators that are not
connected to the NWIS. A further 903MW is generated by
islanded supply with only 0.005% coming from renewable
sources (solar). Seven percent of this islanded supply was
generated by diesel engines.

2.3

Demand for Waste
Management Infrastructure

All landfills in the Pilbara have seen a significant escalation
in volumes of C&D waste, C&I waste, tyres and domestic
waste. Typically Local Councils have developed liquid waste
disposal facilities to offset the burden of running solid landfills.
The resources boom has put unprecedented pressure on solid
waste infrastructure. There is significant demand for new and
upgraded waste management infrastructure and private
investment is desperately needed to achieve this.
The industry and communities in the Pilbara consistently
lament the lack of recycling infrastructure in the Pilbara.
A central location with state of the art material handling
and waste separation infrastructure will provide recycling
on a scale that will promote commercial viability in a region
where there are limited recycling services being provided.
The South Hedland town site is encroaching on the existing
landfill site and the Town of Port Hedland is in the process of
considering alternatives for extending the life of the landfill
or replacing it.
The lack of adequate waste infrastructure in the region
represents a significant constraint to further development
in the region and a threat to both community health and
the environment.

2.4

Alternative Options

2.4.1 Waste Management Options
New Energy examined a range of options for meeting the
waste management challenges facing the Pilbara region.
Options considered included:
1. Provision of conventional lined landfill capacity with
improved recycling and recovery options;
2. Development of mechanical-biological waste treatment
(MBTs) systems such as the Conporec system installed in
Neerabup or the developing DiCom technology currently
being installed in a new facility in Shenton Park; or
3. A waste to energy facility incorporating up front waste
sorting and resource recovery.
The final decision to adopt waste to energy as the preferred
approach was made after considering the specific needs of
the Pilbara, in particular:
• The composition of the waste stream in the Pilbara with a
preponderance of commercial, industrial waste materials
that are dry, high calorific wastes and limited quantities of
wet, putrescible organic materials;
• The climatic conditions which are extremely arid and do
not favour the production of significant quantities of green
waste and organic materials;
• The remoteness of the area and low population densities
with very long transport distances to markets for recyclables
which mitigate against conventional resource recovery for
low value low density materials such as paper, cardboard
and plastics;
• The lack of long-term commercially viable MBT process and
the very high capital costs of these facilities which make
them a very significant commercial and environmental risk
at this time; and
• The apparent need for additional power transmission
capacity in the region, particularly renewable power.
After an extended evaluation period, including discussion with
stakeholders, New Energy concluded that waste to energy
offered the best solution to servicing the needs of the Pilbara
for waste management.

2.4.2 Waste to Energy Options
New Energy undertook a comprehensive evaluation process
to select an appropriate waste to energy (thermal processing)
technology for the facility in Port Hedland. This assessment
included the following:
• Identification of a proven thermal conversion technology
capable of delivering optimal commercial and
environmental sustainability for the waste feedstocks
available in the Pilbara; and
• The most appropriate energy conversion technologies to
convert carbonaceous energy to electrical energy.
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2.

Project Justification, Alternatives and Benefits (Cont.)

2.4.3 Thermal Conversion Options

These concerns primarily relate to:

Thermal conversion systems are categorized on the basis
of their air requirements. Combustion with exactly the
amount of air needed for complete combustion is known as
stoichiometric combustion (Tchobanaglous et al, 1993). The
three thermal conversion systems based on air requirements
are shown in Table 4.

• The large scale of the plants due to the very large volume of
waste gases produced;

Pyrolysis is the thermal combustion of waste in the complete
absence of air. An external source of heat is required to drive
the pyrolysis reactions. The three main fractions resulting from
pyrolysis include:
• A char consisting of almost pure carbon (where the process
can be driven to theoretical completion);
• A liquid fraction (tar or bio-oil) containing complex
oxygenated hydrocarbons; and
• A syngas containing primarily hydrogen, methane,
carbon monoxide, carbon dioxide and various other
gases depending on the characteristics of the material
being pyrolysed.
Generally, pyrolysis is employed to produce a product –
either char or oil or both – rather than energy. As the pyrolytic
process itself requires the application of heat, the syngas is
often burnt directly to provide this heat energy and there is
no net energy export.
Gasification is the conversion of solid waste by thermal
degradation under sub-stoichiometric conditions from its
solid to gaseous phase to produce a methane type volatile
gas that is referred to as syngas. The volatile constituents of the
syngas are primarily carbon monoxide, methane and short
chain hydrocarbons. The syngas has high energy content and
as such is fired like natural gas for energy generation.
Combustion (also commonly known in the waste context as
incineration) involves burning fuels in excess air to produce a
gas stream consisting primarily of carbon dioxide, nitrogen
and water vapour and ideally a solid waste steam (ash) with
limited carbon and residual inorganic materials. Significant
community concern exists in relation to the use of incineration
to handle large volumes of municipal waste.

• The fact that incineration facilities have historically been of
the mass burn type with no attempt to recovery recyclable
materials; and
• The perception that these facilities have the potential
to produce significant quantities of hazardous gaseous
emissions containing dioxins and heavy metals.
Many of these community concerns are matters of perception
as modern incineration facilities can be constructed in a
manner that addresses these issues but New Energy is of the
view that a significant level of community concern remains.
As a result of the community concerns regarding incineration,
gasification and pyrolysis were considered the most
appropriate technologies to convert carbonaceous waste
into a suitable energy source in the Pilbara.
The use of pyrolysis on mixed waste is not proven on a
commercial scale. The technology risk was assessed to be too
high for this technology, whereas gasification has been proven
to perform well on mixed wastes.
Gasification was chosen as the most appropriate alternative
waste treatment technology for the following reasons:
• Proven on mixed waste streams;
• Environmentally superior to mass burn incineration;
• Very little fly ash is generated from the fuel bed;
• Small quantity of ash produced is very stable and very
low carbon content because of a long residence time,
particularly in the Entech system;
• The Entech system is modular allowing sensible scale up
and capacity for planned maintenance;
• The air emissions from the gasification process are
extremely clean and in many facets superior to the
firing of natural gas;
• Very good dioxin/furan performance in the gasification
process; and
• Reduction in net greenhouse gas emissions.

Table 4: Representative Thermal Processing Systems
Thermal Conversion Option

Air Requirements

Examples

Combustion

Stoichiometric or excess air

• Mass fired (co-mingled solid waste)
• Processed refuse derived fuel fired
• Fluidised bed

Gasification

Sub-stoichiometric air

• Vertical fixed bed
• Horizontal fixed bed
• Fluidised bed

Pyrolysis

No air

• Fluidised bed
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2.5

Entech WtGas-ResTM
Gasification Technology

Once New Energy had selected gasification as the preferred
technology, it was imperative to select a technology provider
who had experience in using mixed waste streams as a waste
derived fuel (WDF).
Entech Renewable Energy Solutions Pty Ltd is an Australian
company with leading gasification technology. Like many
novel Australian technologies, Entech has had to take the
product offshore to establish itself as a market leader.
Entech’s low temperature gasification systems are
branded as WtGas-RESTM meaning “waste to gas
renewable energy solutions”.
New Energy has chosen the Entech technology for this project
and has secured the rights to market and sell the technology
in Australia and New Zealand. The Entech technology was
chosen on the following basis:

2.5.1 Power Production using the Entech
WtGas-ResTM Gasification Technology
2.5.1.1 Environmental Comparison of Waste Thermal
Conversion Technology Alternatives
This section examines the emissions from commercially proven
waste thermal conversion technologies.
• For WDF of highly refined and high calorific value (CV)
waste (e.g. PET plastic, wood waste):
–– Low temperature and high temperature gasification are
commercially proven for firing of its by-products/syngas.
–– Pyrolysis and high temperature gasification are
commercially proven for refining into so called
bio-diesel and bio-gas and chemical synthesis of
its by-products/syngas.
Comparative analysis of emission quality from waste thermal
conversion technology alternatives is per Table 5.

• Significant operating experience on using mixed waste
streams as a WDF, including municipal solids waste,
commercial and industrial waste and clinical waste
• Modular technology allowing sensible scale up and built
in plant redundancy
• Proven emissions performance on operating plants
• Plant operations endorsed by “maintained availability
insurance”, guaranteeing the plants availability
• Conservative design to ensure maximum risk management
• Long operating history
• World design headquarters in Perth, Australia to ensure quick
and reliable support for Western Australian based projects.

Table 5: Comparative Analysis of Emission Quality for Waste Thermal Conversion Technology Alternatives
ITM

DESCRIPTION

ENTECH-WTGAS-RESTM

Bio-Diesel Firing – Type

Boi-Gas Firing

A

Average of all HAP’s

Datum

x9

x 241

B

Dioxin

Datum

x2

x 13

C

POM’s/PAH’s (*)

Datum

x 15

No Data Available

D

VOC’s

Datum

x 20

x 259

E

Heavy Metals

Datum

x7

x 15

F

Mercury

Datum

1

x 680

G

CO

Datum

x2

x 169

H

Particulate

Datum

x4

x 20

Notes in relation to Table 5:
Data in Table 5 is based upon comparative analysis to the report “Review of Environmental and Health Effects of Waste Management: Municipal Solid Waste and Similar
Wastes, UK-DEFRA, 2004, Reference No. PB9052 (available for download at www.defra.gov.uk).
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Project Justification, Alternatives and Benefits (Cont.)

Chart 1: Comparative Analysis of Emission Quality for Waste Thermal Conversion Technology Alternatives
HAP Emissions Comparision
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2.5.1.2 Environmental Comparison of Entech WtGas-RESTM Syngas Firing against Fossil Fuel Firing
The key finding in Table 6 is that waste to energy plants
based on gasification followed by syngas firing that
are equipped with a modern, well designed Air Quality
Control System result in gaseous emissions of a quality that
are in many cases superior to the firing of fossil fuels. This
information is presented to assist the general public to
understand that the emissions profile of modern waste to
energy facilities do not result in adverse impacts against
more established power generating technologies.

Gasification of mixed waste to produce electricity is an
extremely clean process. To emphasis this, Entech has
compared the gaseous emissions quality from operating
Entech plants against traditional fossil fuel firing (Table 6).
In order to create a level playing field on which to compare
the fossil fuel technologies against gasification the following
parameters have been established:
• Emissions from generating 10MW of thermal energy have
been used in the comparison.

Charts 2 and 3 graphically represent the findings in Table 6
below. With gasification as the datum point it compares
gasification emissions performance on hazardous air
pollutants (HAPs) and Total Particulates against traditional
fossil fuel sources of energy.

• The emissions comparison is for emission rates per 10MWt
of energy produced.
• All unit measurements are in mg/Nm3 unless stated otherwise.
A detailed explanation of the comparative emissions study by
Entech is provided in Appendix 2.

Table 6: Comparative Analysis of Emission Quality of Syngas Firing Against Fossil Fuel Firing
ITM

DESCRIPTION

ENTECH-WTGAS-RES TM

DIESEL

FUEL OIL

COAL

WOOD

A

Average of all HAP’s

B

Dioxin

NATURAL GAS

Datum

x9

x 33

x 203

x 107

x5

Datum

x2

x 25

x 76

x 178

Not Superior

C

POM’s/PAH’s

Datum

x 19

x 18

x 1.4

x 19

x6

D

VOC’s

Datum

x 23

x 22

x 11

x 22

x7

E

Heavy Metals

Datum

x8

x 64

x 150

x 56

x 1.3

F

Mercury

Datum

x1

x5

x5

x1

x 0.7

G

Ultra-Fine Particulate

Datum

x5

x 20

x 417

x 416

x 12

Notes in relation to Table 6:
Data in Table 6 is based upon comparative analysis to the latest official US-EPA emission study of fossil fuels, namely the report “AP-42 Compilation of Air Pollution Emissions
Factors”, fifth edition, US-EPA, 1998-2006 (available for download at www.epa.gov).
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Chart 2: Combined Hazardous Air Pollutants Emissions Summary

Average of all HAP’s
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Chart 3: Total Particulate Matter Emissions
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2.

Project Justification, Alternatives and Benefits (Cont.)

2.6

Life Cycle Comparison of New Energy Waste to Energy
against Current Practice in Port Hedland

This section examines the “Life Cycle Comparison” of the New
Energy waste to energy gasification plant and the current
waste management method of disposal in unlined landfills in
the Pilbara. The diagram below looks at the possible inputs
and outputs of solid waste management that make up the Life
Cycle analysis.

In contrast, under the New Energy proposal, the vast majority
of solid waste will be directed to the New Energy facility where:

New Energy considers that its proposed Waste to Energy
Facility at Boodarie provides very significant life cycle benefits
associated with waste management in the Pilbara. In terms
of waste management, the Pilbara is currently poorly served,
with the region being serviced by relatively small unlined
Class II landfill facilities, which in some cases are under
pressure from urban encroachment. There are only limited
facilities for handling hazardous and problematic wastes.
The absence of lined landfills has resulted in some companies
shipping wastes (including municipal solid wastes) back to
Perth for disposal in licensed Class II, III or IV landfill facilities.
In addition, facilities for recovery and reuse of recyclable
materials including green waste, organics, paper and plastics
are limited or non-existent.

• Ferrous and non-ferrous metals will be diverted and
directed for recycling;

All landfills in the Pilbara have seen significant increases in
volumes of C&D waste, C&I waste, tyres and domestic waste.
In Port Hedland and Karratha in particular there is currently
no kerbside collection of recyclables so that all MSW and C&I
waste, including recyclables is directed to the South Hedland
or 7 Mile landfills (Karratha) which are both unlined and
lacking landfill gas controls. In Newman, kerbside recyclables
are collected but still go to landfill because the distance to
markets make the economics of recycling problematic.
As a result, the current disposal practice is resulting in:
• Impacts on amenity including litter, dust, vermin and odour;
• Potential contamination of groundwater due to the unlined
nature of the sites;
• No energy recovery from capture of landfill gas;
• Limited or no recycling;
• On-going release of the greenhouse gases carbon dioxide
(CO2) and methane (which is approximately 20 times more
radiatively active than CO2);
• A long term environmental liability associated with the
partially decomposed waste that will take 20-50 years to
breakdown and will leave a legacy of contamination on
the site indefinitely.

• The organic fraction will be recovered for gasification and
energy recovery producing up to 15.5MW of electricity that
would otherwise have required the combustion of fossil fuel
with the associated release of greenhouse gases;

• Inert materials will be recovered and directed for recycling
at an existing facility in Karratha;
• The 3-6% of solid residues from the gasification process will
be either directed to a lined landfill in Perth or recycled
if this proves to be feasible on the basis of a review of
analytical data collected over several months of operation;
• Exhaust gases will be emitted to atmosphere via a
sophisticated Air Quality Control System (AQCS) which
ensures that there will be no adverse environmental or
public health impacts;
• Approximately 188,000tpa of CO2 will be released
to atmosphere as described in Section 9.6 but these
emissions are offset against around 150,000tpa CO2 -e
that will be saved by diverting waste from landfill and the
fact that in the absence of this proposal, between 97,750
and 132,615tpa of CO2 would have been released to
atmosphere in fossil fuel fired power stations which
provides a net greenhouse benefit of approximately
61,500tpa of CO2 -e.
When comparing the lifecycles of the two waste
management alternatives the following conclusions
can be drawn:
• Total Cost: current landfilling practices are low tech and
low cost and therefore is less expensive to establish than
waste to energy. However when the cost to close and cap
a landfill and the lost opportunity cost associated with
the land occupied by the landfill are considered the cost
advantage is greatly reduced.
• Net Energy: the waste to energy plant is far superior to
landfilling for the following reasons:
–– Although waste to energy takes more energy to run, the
energy recovered from the waste provides a net benefit
over landfilling.
–– There is currently no energy recovery in the form of
methane capture in the Pilbara.
–– Recycling provides huge benefit in terms of energy
required to remake a product as opposed to reusing
some or part of the product. The waste to energy plant
will recover, metal, bricks, glass, sand and aggregate
for reuse. The current landfilling operations only recover
metals where practicable.
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Reduce

Materials
Products

Solid Waste

Waste Management Activity
Energy
Air Emissions

Water Pollution

• Air Emissions: waste to energy has a net benefit over
landfilling when comparing air emissions on a life cycle
basis. This is due to:
–– Greenhouse gas emissions benefits due to diverting
waste from landfill and offsetting the use of fossil fuels
for energy production.
–– Air emissions from waste to energy are controlled and
monitored closely where landfill emissions from an
unlined cell are uncontrolled and can continue long
after the landfill is closed.
• Water Pollution: The waste to energy plant has a significant
advantage over landfilling. The landfills in the Pilbara are
unlined and leachate can seep into the groundwater in
an untreated and unregulated manner. All liquid emissions
will be contained on site at the waste to energy plant
and treated accordingly. Leachate will continue to be
produced by the landfill long after its closure.
• Residual Waste: The waste to energy plant has a significant
advantage over landfilling. The waste to energy plant
produces an ash of between 3-6% of total waste inputted.
The ash is organically inert and will be disposed of at a
licensed landfill of appropriate class. Landfilled waste
breaks down over a long period of time. Particularly in the
Pilbara where dry conditions means waste takes longer to
decompose when compared to other landfills.
• Products: The waste to energy project will produce
considerably more recyclables than the current
landfilling operations.
• Energy Produced: The waste to energy project will produce
electricity for sale into the NWIS and steam for industrial use.
The current landfill has no energy recovery.

Residual Waste

In summary, as a result of the New Energy proposal being
implemented, the current long term legacy issues associated
with waste management practices in the Pilbara will be
greatly ameliorated and replaced by a management
approach which recovers resources in the form energy
and recyclables from the waste stream while disposing
of residuals in a responsible manner consistent with best
environmental practice.
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2.

Project Justification, Alternatives and Benefits (Cont.)

2.7

Site Selection

In 2010, New Energy undertook a site selection investigation
to ascertain the potential feasible project sites in north-west
of Western Australia, and to determine whether other sites
offered a more feasible alternative to the Port Hedland site.
To initiate the site search New Energy first consulted the four
Local Councils in the Pilbara and the Pilbara Regional Council
to provide feedback on their preferred location for a waste to
energy project.
The area of interest was defined as an industrial estate in the
Pilbara region.
The investigation was carried out in three phases: a screening
exercise, followed by primary and secondary constraints
analyses. The screening exercise identified areas that might
offer potential project sites. The primary and secondary
constraints analyses used available GIS data to identify sites of
least constraint within the identified areas. During each phase,
a comparison of sites also necessitated semi-qualitative
assessment to identify strategic environmental and social
issues and constraints. Table 7 summarises the criteria used in
each stage of the investigation.
The investigation in conjunction with the Department of State
Development short-listed two sites as potentially feasible
alternatives to the Boodarie Strategic Industrial Estate location
for the siting of a waste to energy plant. These were:

• It is located close to major road transport routes.
• It is located in close proximity to gas pipelines and power
transmission lines with sufficient capacity to accept the
15.5MW of electrical power that the facility will generate at
full capacity.
• The site is located in an area where there are few
ecological constraints so that clearing will not result in
significant impacts on flora or fauna.
• There is no evidence of any sites of archaeological or
ethnographic significance in the near vicinity.
• Ground and surface water does not appear to represent
a significant constraint although it is likely that the
development area will need to be constructed on a raised
pad to elevate buildings above the 100 year ARI event.
In the process of assessing the application for a Section 91
Licence, the Department of Regional Development and
Lands (RDL) contacted many stakeholders in the Pilbara.
RDL wanted to ascertain if there was any objection to New
Energy developing a waste to energy facility on the site and
written responses confirming support for the project were
required before the Section 91 Licence could be obtained.
The following stakeholders were contacted and subsequently
wrote to confirm they had no objections to the project being
developed on the site.
• Town of Port Hedland;

• Burrup Peninsula; and

• WA Planning Commission;

• Maitland Industrial Estate in Port Hedland.

• Pilbara Development Commission;

The Boodarie site was selected after a thorough search and
provides a number of benefits:
• The site is centrally located in terms of the sources
of waste that are being targeted by New Energy as
feedstock for the plant.
• It is located within a Strategic Industrial area and is very well
buffered from sensitive land uses and therefore is unlikely
to suffer from urban encroachment given its location,
the zoning of land surrounding it and the recognition of
a large buffer around the Industrial Estate in the Town of
Port Hedland’s Town Planning Scheme. This means noise
and air emissions will be readily accommodated without
unacceptable impacts to sensitive receptors.

• Department of Mines and Petroleum;
• Port Hedland Port Authority;
• Water Corporation;
• Horizon Power; and
• Pilbara Cities.
None of the stakeholders contacted expressed any objection
to the project, while many were strongly supportive.
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Table 7: Site Selection Criteria
STAGE

CRITERION

DESCRIPTION

Screening
Exercise

Area

• Western Australia Pilbara Region
• Minimum area of land required for the plant is 10ha.

Biodiversity conservation

• Not within a national, state or conservation park.

Land use

• Not within or adjacent to a defence area, i.e., army, navy or air force training areas
• Not in close proximity to residential areas
• Within regional power generation industrial precinct
• Close to major existing power infrastructure
• Close to regional transportation routes
• Close to major sources of wastes
• Appropriate zoning by Local Council.

Tourism

• Not within or adjacent to premier tourism facilities, features or landmarks.

Engineering
Plant

• Minimum area of land required for the waste to energy plant is 10ha
• Land to be relatively level.

Environmental
Biodiversity conservation

• World heritage areas were excluded
• National parks and marine parks were excluded
• State parks, state forests and conservation parks were excluded
• Nature, forest and water supply reserves were excluded

Primary
Constraints
Analysis

• Wetlands and major water bodies were excluded.
Socio-economic
Land use

• Water supply reservoirs, domestic and industrial slurry, tailings and effluent storages
and treatment facilities were excluded
• Mines, quarries, and petroleum production facilities were excluded
• Land within 1km of an airport or registered airfield was excluded
• Land within 1km of a military base or training area was excluded.

Heritage

• Sites listed in the WA Heritage Register were excluded
• Sites listed in the Register of the National Estate were excluded.

Public safety

The minimum separation distance between the plant and:
• Hospitals, nursing homes and schools was 2km
• Residential and rural residential areas was 2km.

Engineering
Plant

• Elevation of the plant was to be no less than 12m AHD to protect the facility from
storm surge and flooding
• Unconsolidated sediments and acid sulfate soils were to be avoided where
possible, as they could significantly increase project cost.

Secondary
Constraints
Analysis

Environmental
Terrestrial ecology

• Endangered and ‘of concern’ regional ecosystems (vegetation communities) were
considered a high constraint.

Socio-economic
Land use

• Compatibility with surrounding land uses, including landscape, visual and lighting
issues was to be considered
• Impact on existing services and infrastructure, and future infrastructure
requirements, was to be considered.

Land tenure

• Freehold or leasehold land was required.
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2.

Project Justification, Alternatives and Benefits (Cont.)

2.8

Project Benefits

The project offers many benefits for the community, local
government and industry in the Pilbara region, including
the following:
• The project will manage the risk of increasing volumes
and types of waste being generated in the Pilbara from
adversely impacting the environment by diverting waste
away from landfills which are not operating in line with
current best practice.
• The facility will recover energy in the form of
electricity from waste streams that are currently landfilled.
The facility will produce enough electricity to cater for
around 21,000 households.
• The facility will generate renewable energy to help reduce
the State’s dependence on fossil fuels and assist in providing
a stable power supply for Port Hedland.
• Greenhouse gas emissions will be reduced by producing
electricity from waste instead of landfilling the waste.
• The renewable energy produced will be available
24/7 regardless of the time of day or weather conditions.
A project of this nature truly provides base load
renewable energy.
• The project provides private investment in much needed
waste infrastructure.
• The project will provide a recycling asset equal to any in
Western Australia.
• The facility will help with the closure of the South Hedland
Landfill, as the majority of Port Hedland’s waste will be
handled in the facility.
• The Entech world-leading technology developed in
Western Australia will be showcased at the site and
exported to reduce the environmental impact of waste
around Australia.
• The project will alleviate some of the rising demand for
power expected from anticipated population and industry
growth within the region.
• The project will create 20 full-time jobs locally.
• The project will diversify the generation of power in the
Pilbara. This will be achieved by using waste as a fuel for the
electricity and by providing non-mining generation
of electricity.
• The project will also produce thermal energy in addition
to electricity that can be utilised beneficially.
• The Pilbara Development Commission has calculated that
the direct annual benefit to the Town of Port Hedland from
the New Energy Waste to Energy plant is $51 million per
annum (Appendix 3).
• The project supports the WA State Government’s “Waste
Strategy” by diverting municipal solid waste (MSW),
commercial and industrial (C&I) waste, construction and
demolition (C&D) waste away from regional landfills.

Should the project not proceed, negative impacts include:
• The Pilbara Waste Management Plan (prepared by Cardno)
commissioned on behalf of the Pilbara Regional Council
found that waste management in the Pilbara was not in
keeping with current best practice. This standard will not
change if this project does not proceed.
• Economic benefits will not be realised: The Pilbara
Development Commission has examined the waste to
energy project and assessed its net annual benefit to the
Town of Port Hedland at $51 million annually. This net benefit
would not be realised if the project does not proceed.
• Job opportunities will be lost: The direct creation of
approximately 100 jobs during project construction,
and up to 20 long-term jobs created during the project’s
operational phase.
• Potential investment in local and regional infrastructure and
services may not occur or may occur more gradually. Waste
infrastructure is invariably one of the last considerations
of Governments when allocating infrastructure budgets.
Should this project not proceed it may take 10 or 15 years to
upgrade the waste infrastructure in Port Hedland.
• Environmental Impact: waste volumes are increasing rapidly
in the Pilbara. Continuing to deposit this waste in unlined
landfills will undoubtedly have an adverse impact on the
local environment.
• Tyres continue to be a major waste problem across the
Pilbara. It is understood that many Pilbara landfills are
landfilling tyres well in excess of their licence conditions.
These landfilled tyres pose a serious environmental and
health risk. With mining operations increasing rapidly
in the area, failure to realise this project will see this
problem worsen.
• The NWIS is short of generating capacity when compared
to the expected future demand from industry and
residents. Although this project alone will not alleviate that
future problem it will make a considerable contribution
particularly the renewable energy fraction.

17

Public Environmental Review
Boodarie Waste to Energy and Materials Recovery, Port Hedland

3. Environmental Impact Assessment Process
The objectives of EIA are set out below:

The ESD identified the following Environmental Factors:

1. To fulfill the object of the Environmental Protection Act
1986, being to protect the environment, having regard
to the precautionary principle and the principles of
intergenerational equity; conservation of biological
diversity; ecological integrity; improved valuation, pricing
and incentive mechanisms; and waste minimisation.

• Flora and Fauna;

2. To ensure decisions are made in relation to the
implementation of a proposal following the provision of
timely and sound advice as to the environmental impacts
of the proposal.
3. To engage communities surrounding a proposal, the public
generally and other relevant decision-making authorities in
consideration of the environmental impacts of a proposal.
4. To ensure that the proponents of proposals take primary
responsibility for protection of the environment relating to
their proposals.
5. To promote continuous improvement in EIA through
learning and knowledge gained through the EIA process.
6. To provide a basis for ongoing environmental
management and improvement, including through
the results of monitoring.

3.1

Referral

• Surface and Groundwater;
• Noise;
• Air quality;
• Greenhouse gas emissions; and
• Waste.
In addition to the above, the EPA also specified that the PER
should also outline how artificial light pollution and community
consultation will be managed.

3.3

Investigations and
Document Preparation

The proponent has undertaken information collection,
investigations and studies in line with the requirements of the
ESD and documented relevant information into this PER.
In some instances, previous studies in the immediate area and
wider region have been referred to in relation to the subject
land and this proposal.
In addition, specific studies were undertaken and
management actions considered as outlined in the ESD.

Following discussions with key stakeholders, including the
OEPA, a referral of the Boodarie Waste to Energy and Materials
Recovery Facility was submitted to the OEPA on 20 September
2011. The EPA determined that the proposal should be
assessed at the level of Public Environmental Review (PER) with
a four week public review period. A PER is applied where:

3.4

• The proposal is of regional and/or State-wide significance;

The EPA collates the submissions and the proponent responds
by providing clarification or additional information including
potential amendments to the proposal. The EPA then assesses
the proposal and may seek comment from the proponent
and key government agencies on any draft recommended
conditions. The EPA submits its Report to the Minister for
Environment and publishes the Report.

• The proposal has several significant environmental issues or
factors, some of which are considered to be complex or of
a strategic nature; and
• Substantial or detailed assessment of the proposal
is required to determine whether, and if so how, the
environmental issues could be managed; and
• The level of interest in the proposal warrants a public
review period.
The PER process is shown as a diagram in Appendix 4.

3.2

Scoping

The EPA advised that the OEPA would prepare the
environmental scoping document (ESD) which was
completed and endorsed on 30 March 2012 (Appendix 1).
A program of studies and information collection was outlined
for inclusion in this PER.

Assessment

Once the EPA is satisfied that the PER has been prepared in
accordance with the requirements of the ESD, the public
are invited to make comment on the proposal during an
advertising period of four weeks.

The Minister for Environment makes the final determination on
the proposal, including conditions to be set. The decision by
the Minister can be appealed.
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4. Legislative and Administrative Framework
4.1

Legislation and Policies

The Environmental Protection Act 1986 is the primary legislative
instrument for environmental assessment in Western Australia.
It specifies procedures for assessment and appeal processes,
including responsibilities and functions of the Western
Australian Minister for Environment and the EPA. Under
Part IV of the Environmental Protection Act 1986, the EPA is
responsible for providing advice to the Minister for projects
assessed under Section 38 of the Act and considered by the
EPA as likely to have a significant impact on the environment.

In addition to the Environmental Protection Act 1986, several
other statutes and policies may be relevant to the proposal.
Other Western Australian and Commonwealth legislation
which may apply to the proposal and responsible agencies
are summarised in Table 8.

Table 8: Legislation that may be Applicable to the Project
LEGISLATION

GOVERNMENT AUTHORITY

ASPECT

Department of Sustainability, Environment,
Water, Population and Communities

Matters of National Environmental
Significance

Commonwealth Legislation
Environment Protection & Biodiversity
Conservation Act 1999
Native Title Act 1993

National Native Title Tribunal

Aboriginal land interests

National Greenhouse and Energy
Reporting Act 2007

Department of Climate Change and
Energy Efficiency

Climate change

Aboriginal Heritage Act 1972

Department of Indigenous Affairs

Archaeological and ethnographic heritage

Agricultural and Related Resources
Protection Act 1976

Department of Agriculture and Food,
Western Australia

Weeds and feral pest animals

State Government Legislation

Bush Fires Act 1954

Fire and Emergency Services Authority

Wild fire control

Conservation and Land Management
Act 1984

Department of Environment and
Conservation

Flora and fauna/habitat/weeds/pests/
diseases

Contaminated Sites Act 2003

Department of Environment and
Conservation

Management of pollution

Country Areas Water Supply Act 1947

Department of Water

Water resources supply

Dangerous Goods Safety Act 2004

Department of Mines and Petroleum

Dangerous goods management

Environmental Protection Act 1986

Environmental Protection Authority/
Department of Environment and
Conservation

Environmental impact assessment and
management, licensing

Environmental Protection (Noise)
Regulations 1997

Department of Environment and
Conservation

Management of noise and vibration.

Environmental Protection (Controlled
Waste) Regulations 2004

Department of Environment and
Conservation

Management of prescribed waste materials

Health Act 1911

Department of Health, Western Australia

Human health management

Land Administration Act 1997

Department of Land Administration

Land administration

Local Government Act 1995

Western Australia Local Government
Association, Town of Port Hedland

Development approvals and management/
Community issues/resources/facilities

Occupational Safety and Health
Act 1984

Department of Commerce

Occupational safety and health

Planning and Development Act 2005

Western Australian Planning Commission
and Local Government

Planning and development approvals

Public Works Act 1902

Department of Housing

Development approvals and management

Rights in Water and Irrigation Act 1914

Department of Water

Access to and use of water resources

Soil and Land Conservation Act 1945

Department of Agriculture and Food,
Western Australia

Protection of soil resources

Waterways Conservation Act 1976

Department of Water

Protection of surface and groundwater

Wildlife Conservation Act 1950

Department of Environment
and Conservation

Protection of indigenous wildlife
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4.1.1

Federal Government Legislation

The Environment Protection and Biodiversity Conservation
Act 1999 is the Commonwealth Government’s central piece
of environmental legislation. It provides a legal framework to
protect and manage nationally and internationally important
flora, fauna, ecological communities and heritage places.
The Act is administered by the Department of Sustainability,
Environment, Water, Population and Communities (DSEWPaC).
This proposal is not anticipated to cause a significant impact to
matters of national environmental significance and therefore
is unlikely to be considered a ‘Controlled Action’ under the
Environment Protection and Biodiversity Conservation Act 1999.

4.1.2 EPA Guidance and Position Statements
EPA Guidance statements that are likely to apply to this
proposal are listed in Table 9. The guidelines, standards and
codes are discussed and compared in relation to this proposal
in Section 9 of this document.

4.1.3 Other Applicable Guidelines
Best practice guidelines and associated criteria from around the
world which may apply to this proposal are listed in Table 10.

Table 9: Applicable Epa Guidance and Position Statements
EPA Guidance Statement And Notes
Guidance Statement No. 3: Separation Distances between Industrial and Sensitive Land Uses
Draft Guidance Statement No. 8: Environmental Noise May 2007
Guidance Statement No. 12: Minimising Greenhouse Gas Emissions October 2002
Guidance Statement No. 18: Prevention of Air Quality Impacts from Land Development Sites
Guidance Statement No. 51: Terrestrial Flora and Vegetation Surveys for Environmental Impact Assessment in
Western Australia June 2004
Guidance Statement No. 55: Implementing Best Practice in proposals submitted to the Environmental Impact Assessment
process, December 2003.
Guidance Statement No. 56: Terrestrial Fauna Surveys for Environmental Impact Assessment in Western Australia June 2004
Air Quality Modelling Guidance Notes, Department of Environment, March 2006
Odour Methodology Guideline, Department of Environmental Protection, Perth, Western Australia March 2002
EPA Position Statements
Position Statement 2: Environmental Protection of Native Vegetation in Western Australia
Position Statement 3: Terrestrial Biological Surveys as an Element of Biodiversity Protection
Position Statement 4: Environmental Protection of Wetlands
Position Statement 7: Principles of Environmental Protection
Environmental Assessment Guidelines
Draft Environmental Assessment Guideline No. 4: Towards Outcome-based Conditions
Draft Environmental Assessment Guideline No. 1: Defining a Proposal
Environmental Protection Bulletins
Environmental Protection Bulletin No. 2 – Port Hedland Dust and Noise (2009)
Guidance Statement No. 12 for Minimising Greenhouse Gas Emissions October 2002

Table 10: Other Applicable Guidelines
General
Western Australian Planning Commission Planning Bulletin 64: Acid Sulfate Soils
Department of Environment and Conservation: Draft Identification and Investigation of Acid Sulfate Soils (2009a)
WATER
Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC and ARMCANZ, 2000)
Department of Water: Stormwater Management Manual for Western Australia 2004-2007
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4.

Legislative and Administrative Framework (Cont.)

Table 10: Other Applicable Guidelines (Cont.)
Waste
Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZECC and ARMCANZ, 2000)
Department of Water: Stormwater Management Manual for Western Australia 2004-2007
European Directives 2000/76/EC and 2001/80/EC on the incineration of waste.
National Environment Protection Measure standards and goals
World Health Organisation Air Quality and Health guidelines
A guideline for managing the impacts of dust and associated contaminants from land development sites, contaminated sites
remediation and other related activities, Department of Environment and Conservation, March 2011
Western Australian Waste Strategy, Waste Authority, March 2012
Landfill Waste Classification and Waste Definitions 1996 (As amended December 2009) Department Of Environment And
Conservation, Western Australia
European Commission (2006). Reference Document on the Best Available Techniques for Waste Incineration. European
Commission. URL (ftp://ftp.jrc.es/pub/eippcb/doc/wi_bref_0806.pdf)
European Commission (2011). Guidelines on the Interpretation of the R1 Energy Efficiency Formula for Incineration Facilities
dedicated to the Processing of Municipal Solid Waste According to ANNEX II of Directive 2008/98/EC on Waste. European
Commission. URL (http://ec.europa.eu/environment/waste/framework/pdf/guidance.pdf)
European Commission (2009). Reference Document on Best Available Techniques for Energy Efficiency. European Commission.
URL (http://eippcb.jrc.es/reference/BREF/ENE_Adopted_02-2009.pdf)
Snilsberg B., Jonassen L and Sandvik K. (2004). Delverable19: Status of thermal treatment and methods for evaluation of process
efficiency in the participating countries. European Commission. URL (http://doc.utwente.nl/32032/1/t0000006.pdf)
Department of Climate Change. (2009). Technical Guidelines for the estimation of greenhouse gas emissions by facilities
in Australia. Department of Climate Change, Australian Government, Canberra. URL (http://www.climatechange.gov.au/
government/initiatives/national-greenhouse-energy-reporting/~/media/publications/greenhouse-report/nger-measurementtechnical-2009.ashx) (Note: Chapter 5 deals specifically with waste and Chapter 5, section 5 with incineration)
Nolan ITU & TBU Environmental Engineering. (2001). Guideline for the Determining the Renewable Components in Waste for
Electricity Generation. Office of Renewable Energy Regulator, Australian Government, Canberra. URL (www.orer.gov.au/
publications/pubs/wasteelectricitygen-jan04.pdf )
Material Recovery Facility Residuals
APC Environmental Management. (2009). MRF Residual Waste Audit. ACT NOWaste. URL (www.tams.act.gov.au/_data/assets/
pdf_file/0006/220497/MRF_Residual_final.pdf)
APC Environmental Management. (2007). Audit of Hume MRF Residual. Thiess Services and ACT NOWaste. URL (www.tams.act.
gov.au/_data/assets/pdf_file/0011/136748/Report_1_Hume_MRF_Residual_2007.pdf)
APrince Consulting Environmental Management. (2007). Audit of Hume MRF Residual. ACT NOWaste. URL (www.tams.act.gov.
au/_data/assets/pdf_file/0003/136920/Report_3_Hume_MRF_Residual_2005.pdf)
Construction and Demolition Waste
NSW Department of Environment and Climate Change. (2007). Report into the Construction and Demolition Waste Stream
Audit 2000-2005 Sydney Metropolitan Area – Part 2: Appendices A-E, Charts and Tables. Department of Environment and
Climate Change NSW. URL (http://www.environment.nsw.gov.au/resources/warr/2007320_consdemowaste_2.pdf)
NSW Department of Environment and Climate Change. (2007). Report into the Construction and Demolition Waste Stream
Audit 2000-2005 Sydney Metropolitan Area – Part 1: Appendices A-E, Charts and Tables. Department of Environment and
Climate Change NSW. URL (http://www.environment.nsw.gov.au/resources/warr/2007320_consdemowaste_2.pdf)
Commercial and Industrial Waste
NSW Department of Environment, Climate Change and Water. (2010). Disposal based survey of the commercial and industrial
waste stream in Sydney. NSW Department of Environment, Climate Change and Water. URL (http://www.environment.nsw.gov.
au/resources/warr/105WasteSurveypt1.pdf)
NSW Department of Environment, Climate Change and Water. (2010). Disposal based survey of the commercial and industrial
waste stream in Sydney – Appendices. NSW Department of Environment, Climate Change and Water. URL (http://www.
environment.nsw.gov.au/resources/warr/105WasteSurveyappend.pdf)
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4.2

Policy Framework

New Energy has developed this proposal on a fully
commercial basis and its financial modelling confirms that
it is commercially viable based in reasonable gate charges
for waste and the prevailing Pilbara power tariffs. Beyond
its commercial objectives, New Energy has developed the
proposal based on two main objectives:
• To reduce waste to landfill by managing the waste in a
more sustainable manner; and
• To produce energy to supplement the predicted demands
on the NWIS.
This section describes policies for both the waste sustainability
and energy context of the project.

4.2.1 Waste Sustainability Context
The management of wastes generated in domestic,
commercial, industrial and rural sectors is a major
sustainability issue in all developed countries. Poor waste
management practices and the lack of a sustainable
approach contribute to:
• Environmental impacts such the release of methane from
landfills, ground water contamination by leachate from
landfills and water run-off from stored waste;

The Waste Avoidance and Resource Recovery Act 2007
supported by the recently published Western Australian
Waste Strategy (Waste Authority, 2012) aims to create an
environment which encourages waste avoidance, resource
recovery and responsible disposal of that portion of the
waste stream for which it is currently unsustainable to achieve
effective recovery.
The Western Australian Waste Strategy is based on the waste
hierarchy which promotes avoiding the generation of waste
as the most favoured option, followed by maximising the use
of existing materials by their reuse, reprocessing and recycling
into alternative products, including recovery of any energy
content, in preference to disposing of the material. The waste
hierarchy is shown in Plate 1.
The Pilbara has relied on the least sustainable method of
waste management, landfilling for almost all waste streams.
Although efforts have been made to introduce recycling,
substantial barriers exist to achieve this, including:
• Lack of centralised infrastructure to separate waste streams;
• Distance to market for collected waste streams;
• Small population scattered over 500,000km 2 of the Pilbara;
• Collection and transport costs are such that recycling will
cost money not make money for local councils; and

• The depletion of non-renewable natural resources
(fossil fuels and materials); and

• Some recyclable streams are not even processed in Perth.
These streams are transported either to the east coast of
Australia or Asia.

• The use of limited space for landfills and other waste
management facilities.

New Energy has been part of the Waste Management
Association of Australia, Pilbara Sub-branch for 18 months.

Plate 1: Waste Hierarchy

Reduce

1

Changing our behaviour

Reuse

2

Reusing material

Recycle

3

Recycling and reprocessing materials

Recover

4

Recovering energy

Landfill

5

Targeting

The Waste Hierarchy
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This group, represented by councils, waste collectors, private
companies, mining companies and recyclers, has provided a
valuable insight into Pilbara based sustainable waste solutions.
New Energy has identified opportunities to recycle certain
streams based on current recyclables market conditions and
the availability of local solutions, with many identified through
the Pilbara sub-branch. These waste streams are:
• Metals: the Pilbara has scrap metal dealers such
as Sims Metals.
• Concrete and bricks: Karratha Environmental Crushing
offers services to recycle separated concrete and bricks,
which are then used for clean fill and road base.
• Glass: Karratha Environmental Crushing has purchased best
practice glass crushing technology from the United States.
This will allow mixed glass to be separated at the New
Energy facility and sent to Karratha for use in road base.
• Clean cardboard and paper: can be recycled through
Amcor who are also represented in the Pilbara Sub Branch.
Contaminated cardboard and paper will be directed to
the gasifier for energy recovery.
Some waste streams have been identified as more suitable for
energy recovery. These waste streams are:
• Wood: the majority of wood in the waste specification is
comprised of used railway sleepers that have been treated
with creosote to prevent insect infestation. This treatment
renders the wood unsuitable for reuse due to health and
safety concerns. Due to the prevalence of termites in
the Pilbara, most timber is treated in this way. However,
gasification of this waste stream can be safely undertaken.
• Mixed plastics: the current market conditions are unsuitable
for recycling mixed plastics. The level of greenhouse gas
emissions to transport the plastics to Perth and then most
likely to Asia for processing is also not optimal. Recovering
the embodied energy of the plastic and reusing that energy
in the Pilbara is more sustainable.
• Rubber: New Energy will only accept tyres that are at the
end of their useful life. Landfilling tyres is prevalent in the
Pilbara, creating hazardous conditions for both fires and
breeding of mosquitoes (in still water captured and stored
inside the tyres). Tyres have the same energy content
as brown coal, therefore recovering that energy and
distributing it back into the local energy grid is a highly
desirable solution.
The Western Australian Waste Strategy reports that the
“quantity of total waste generated in Western Australia (i.e.
waste disposed to landfill and recycled) has risen markedly in
recent years, mainly due to a rapid increase in waste from the
commercial and industrial sector and from construction and
demolition activities.” Approximately 75% (by weight) of total
wastes are disposed of to landfill. This represents an increase
of 40% from 2000, mainly due to growth in the commercial,
industrial, construction and demolition sectors.

The Western Australian Waste Strategy states that significant
steps are required to reduce the amount of material being
sent to landfill. In the Strategy’s Vision and several of its key
strategic statements, acknowledges the role of energy
recovery from waste as valuable means of diverting waste
from landfill.
New Energy’s proposed Waste to Energy facility is therefore
perfectly aligned with the Waste Strategy, particularly
because the facility incorporates front end sorting of all
received waste which allows recovery of a range of valuable
resources from waste streams before the high calorific value
materials are directed for energy recovery.
This project will therefore, help to meet the Western Australian
Waste Strategy goals for regional Western Australia which are:
• Regional MSW landfill diversion from 15% currently
to 30% by 2015 and 50% by 2020.
• Statewide C&I landfill diversion from 46% currently
to 55% by 2015 and 70% by 2020.
• Statewide C&D landfill diversion from 29% currently
to 60% by 2015 and 75% by 2020.

4.2.2 Climate Change and
Greenhouse Gas Emissions
The Australian and State Government support renewable
energy as part of its greenhouse reduction commitment.
Climate change is now recognised as being real and
immediate threat that requires strategic action. Reducing
greenhouse emissions from the fossil fuels that we use to meet
our energy needs is an important priority for governments at
both the State and national level. The Kyoto Protocol has been
specifically developed to mitigate greenhouse gas emissions.
Targets have been set in developed countries for reductions of
greenhouse gas emissions, which are mainly linked to the use
of fossil fuels from stationary energy production and transport.
A Waste to Energy facility will provide net benefits with respect
to greenhouse gas emissions by producing energy from waste
that would otherwise have been directed to landfill.

4.2.3 Energy Context
Australian and Western Australian government energy policy is
driven by the need to:
• Grow a diverse economy at regional, State and
national levels.
• Reduce greenhouse gas emissions from the
stationary energy sector.
• Support Australian industry and ensure Australia’s
security of energy supply.
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4.2.3.1 Australian Government Energy White Paper

4.2.3.3 Domestic Power Market Security of Supply

In December 2011, the Australian Government released a
Draft Energy White Paper ‘Strengthening the Foundations
for Australia’s Energy Future’. This document recognises
the need to develop, adapt, commercialise and deploy
new technologies and processes across a range of energy
applications. Consultation regarding the framework is
currently being undertaken across the Nation, with finalisation
of the policy expected in 2012. The White Paper will seek to
deliver a whole-of-government policy framework, focused
on providing certainty for investors and reliable and secure
energy supply for the Australian community (DRET, 2011).

The key to a secure energy supply is diversity of sources and
suppliers. Western Australia is rich in energy resources, including
coal, oil, gas, uranium, solar, wind, wave, tidal, geothermal and
land suitable for production of biomass and biofuels.

4.2.3.2 Western Australia’s Energy 2031
Strategic Energy Initiative
The Western Australian Government is committed to
supporting and enabling the responsible growth and
development of the State’s economy over the next 20 years
through (among other things), secure, reliable, competitive
and cleaner energy. In December 2009, it released an Issues
Paper followed by a Directions Paper in March 2011. The Issues
and Directions Papers outline the State Government’s vision
for secure, clean and more competitive energy by 2031. In
the Directions Paper, the State Government acknowledges
the following:
• Demand for energy is expected to grow based on on-going
industrial development, population increases, and take-up
of new technology.
• Energy costs are rising.
• Peak electricity load is rising faster than base load, which
requires inefficient investment in infrastructure that is rarely
used, adding to cost pressures.
• Emission reduction commitments by the Commonwealth
Government, particularly in the stationary energy
sectors of gas and electricity production, will have a
significant impact on the way we generate, transport
and consume energy.
By 2031, the State Government’s vision is that a significant
proportion of Western Australia’s energy needs will be
met by renewable energy sources. This diverse energy mix
will enhance Western Australia’s economic resilience in
responding to changes in global energy markets. A Waste
to Energy facility would assist in meeting targets for diverse
energy sources with the added benefit of reducing waste
being directed to landfill.

There is increasing interest in the concept of having smaller,
more modular generating plants geographically distributed
around the power system rather than large, centralized
facilities. With such distributed generation, the system will be
more secure and robust against failure including blackouts, as
demand on the system increases.
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5. Project Definition
5.1

Project Overview

Waste management in the Pilbara has struggled to keep
pace with the pressures associated with the mining boom.
Most regional landfills were opened in the 1970’s at a time
where it was impossible to conceive the features of Australia’s
economic powerhouse that is today’s Pilbara. Investment in
waste infrastructure in particular has been sorely lacking. The
landfills in Pilbara region typically fail to meet current best
practice in terms of:
• Landfill lining to prevent groundwater contamination;
• Weighbridge to accurately monitor the volume of waste
deposited;
• Proper inspection and segregation of waste;
• Leachate capture and treatment; and
• Recycling.
The Local Councils in the Pilbara are responsible for
investment in waste infrastructure; however they only
receive funding through rates paid by permanent
residents. The mining boom has led to a significant
increase in the volumes of wastes being generated.
Sustainable waste management in the Pilbara requires
the following initiatives:
• Investment in Best Practice waste technology;
• Private investment;
• Recycling initiatives;
• Fit for purpose solutions; and
• Value add opportunities.
New Energy’s waste to energy project provides these initiatives:
• Technology: the Materials Recovery Facility (MRF) and
gasification plants will be delivered with the Best Available
Technology principles. The Entech WtGasTM gasifier has
been acknowledged in many international studies as a
leading technology in the field. These studies include (note
that Entech technology is referred to as Ntech in the United
States of America):
–– Conversion Technology Evaluation Report Phase 1:
prepared for the County of Los Angeles by URS: one of
the most comprehensive studies ever undertaken on
waste conversion technologies. Ranked Entech (Ntech)
3rd of all available thermal conversion technologies;
–– Final Report County of Los Angeles Phase 2;
–– United States Navy Report into Waste to Energy; and
–– Numerous industry papers and articles.
• Build Own Operate project: New Energy will build own
and operate the facility.
• The project will have a $12 million materials recovery
facility equal to any other recycling infrastructure in
Western Australia.

• Waste to energy is the right solution for the Pilbara. Waste
needs to be treated in situ due to the remoteness of the
region from existing major waste handling infrastructure. It is
not sustainable to transport wastes from the Pilbara to other
waste handling facilities.
• The project will value add by generating significant
electricity for the NWIS.

5.2

Project Location

5.2.1 Land Ownership and Tenure
The project is located on Lot 600 Boodarie Station Access
Road, Boodarie. The land is currently Unallocated Crown Land
with the RDL being listed as the responsible authority.
A Section 91 licence (Appendix 5) has been issued to New
Energy to access Lot 600. After receiving endorsement from
the Department of State Development (DSD), a preferred 10
hectare (ha) site was identified within the 80ha Section 91
licence area.
In February 2012 Department of State Development
(Appendix 6) wrote to New Energy and LandCorp providing
in principle support for the Boodarie project and instructing
LandCorp to now enter into negotiations to lease New Energy
a 10 hectare site within the Boodarie Industrial Estate.
LandCorp has subsequently confirmed the preferred site for
the project is acceptable to them. The matter was raised at
the LandCorp Board meeting in March 2012 and endorsed by
the Board. LandCorp will now notify Department of Regional
Development and Lands of its intention to purchase the
preferred site and subsequently draw up a commercial lease
for New Energy (Appendix 7).
After this process New Energy will have a lease hold over the
property with LandCorp maintaining ownership.

5.2.2 Zoning
Lot 600 is zoned ‘Strategic Industrial’ in the Town of Port
Hedland’s Town Planning Scheme No. 5.

5.2.3 Land Required
The project requires a total footprint of 10ha (Figure 4).
For details of the site layout please refer to Figure 5.
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5.2.4 Adjacent Land Uses

Table 11: 72MWt Gasification Feed Requirements

The majority of the land surrounding the Site is currently
undeveloped (Figure 2).
Adjacent to the site on the east side is a block owned by
Mineral Resources Ltd. The site is currently being used as
a lay down area for manganese processing. New Energy
has been in discussions with the owners to utilise latent heat
from the project to heat their future manganese processing
circuit. Mineral Resources is wholly supportive of the project
proceeding on the site.
An existing power station is the closest use to the Site and
is approximately 1,000m southeast of the Site. The nearest
residence (in South Hedland) is approximately 5.5km
east-northeast and approximately 5.5km to the southeast
(South Hedland Rural Estate).

5.3

Project Details

5.3.1 Plant Capacity
The maximum capacity of the plant is 72MW thermal. That is,
the feedstock entering the gasifiers every second can have
a maximum total calorific value of 72MJ, which results in a
feeding rate of 72MJ/s, or 72MW. This is thermal not electrical
capacity, hence is it designated as ‘MW thermal’, or ‘MWt’.
The electricity generated by the power station operating at
72MWt is 18.5MW electricity, or 18.5MW. Of this, approximately
3MW is parasitic electricity, required to operate the plant.
Hence approximately 15.5MW is exported to the grid when the
power station is operating at maximum capacity.
A 72MWt/18MW gasification and power generation process
requires waste feed according to Table 11.

Waste Calorific
Value (CV)
MJ/kg

Annual Tonnage Required
into Gasifiers for 72MWt
tpa

10

205,000

15

130,000

20

100,000

The gasification plant will be designed to cater to all waste
calorific values. Hence the gasification plant will be designed
to accept a maximum of 205,000tpa of waste at 10MJ/kg
Calorific Value.
Waste will be accepted on site with the aim of supplying the
gasification plant with waste at the rate of 72MWt. Waste
accepted on site will require pre-sorting and removal of
recyclables and incompatibles. Hence, the overall tonnage
of waste to site will vary depending on the types of waste
accepted (i.e. the percentage of incompatibles and
recyclables in the waste).

5.4

Wastes Received on Site

The tonnages and relative percentages of waste streams
accepted at the Site will vary on a daily, weekly, seasonal and
annual basis. The gasification plant will be designed to receive
up to 205,000tpa of waste. However, the Site will be designed
to receive more than this, to allow for removal of recyclables
and incompatibles before gasification.
New Energy has worked closely with waste generators in the
Pilbara to define an “expected” waste specification that was
used as the basis of design for this plant. That specification
is detailed in the “Waste Types and Volumes” and “Detailed
Waste Specification” sections.

Table 12: Feed Streams for Boodarie Facility

FEED STREAM NAME
Town of Port Hedland MSW
Resource Company solid waste

TONNAGE
INTO FACILITY
tpa

TONNAGE REMOVED
IN SORTING
tpa

TONNAGE
TO GASIFIER
tpa

12,000

2,521

9,479

2,000

123

1,877

Resource Company rail waste

7,000

1,203

5,797

Resource Company port waste

7,000

1,422

5,578

Mining general waste to landfill

10,000

1,745

8,255

Town of Port Hedland, Newman C&I

18,874

26,000

7,126

Town of Port Hedland C&D

9,000

6,511

2,489

Town of Port Hedland Greenwaste

3,400

65

3,335

Resource company sleepers

10,000

0

10,144

Port Construction Waste

18,000

8,275

9,725

Tyres

12,000

1,620

10,380

116,400

30,611

85,933

As needed

0

As needed

TOTAL
Waste liquids
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The composition of the expected waste specification has
been developed over the past two years by:
• Researching all available historical reports;
• Being a foundation member of the Australian Waste
Association (AWA) – Pilbara Sub-Branch;
• Liaising with Local Councils in the Pilbara; and
• Liaising with major mining and industrial companies
operating in the Pilbara.

5.4.1 Waste Types and Volumes
The facility will receive C&D, C&I, MSW, tyres, green waste and
liquid waste streams. These feed streams, when sorted and
combined, will have an average CV of approximately 18MJ/
kg. At present, it is believed that approximately 86,000tpa
are available for gasification. This would provide the waste
sufficient for the guaranteed capacity of 60MWt. With
anticipated future growth in the waste streams due to industry
expansion and population growth in the area, sufficient
tonnage should be available to the plant to ramp up to 72MWt
within five years of operation. Table 12 details the predicted
waste types and tonnages available to the plant at start up.
The ‘Resource Company’ refers to a number of different
resource companies who require confidentiality regarding
their waste data.
The tonnages and relative percentages of the feed streams
will vary on a daily, weekly, seasonal and annual basis.
However, waste falling into these categories will be the focus
of waste procurement by the facility.

Waste Liquids: Although the tonnage required for plant
operation is provided by the solid waste streams, New Energy
will also provide an energy recovery option for waste liquids
such as waste oils and oily water. This will be a small part
of the New Energy operations, but is considered desirable
for providing the local community and industry with a safe
treatment option for their waste liquids. The waste New Energy
will accept is detailed below.

5.4.2 Waste Definitions
The ‘C&D’ and ‘C&I’ groupings are common terminology in
the waste industry, but do not define the waste sufficiently.
New Energy will be seeking a licence to receive and process
waste on site which falls under the following definitions:
• Waste which meets the criteria for a Class III landfill
according to the Landfill Waste Classification and Waste
Definitions 1996 (amended December 2009):
–– Type 1 Inert Waste;
–– Type 2 Inert Waste;
–– Putrescible Waste;
–– Other solid waste meeting waste acceptance criteria
specified for Class II and Class III landfills.
• Waste liquids which may be flammable, including solvents
and oils, falling into the Hazardous category according to
the Landfill Waste Classification and Waste Definitions 1996
(amended December 2009).
Waste Liquids

MSW: The ToPH currently landfills all MSW, without any
recycling or recovery operations. New Energy will provide
the ToPH with the option of recovering energy from the MSW
in preference to sending it to landfill. This will encompass the
entire household waste stream, excluding hazardous and
incompatible components.

New Energy intends to accept waste oils and oily water with
the following characteristics:

C&D Waste: There are two major sources of C&D waste in the
area: construction activities from major projects (e.g. gas
processing plants) and building activities for residential and
commercial premises in the local communities. This waste will
be accepted direct from the builders/waste generators.

New Energy does not intend to accept corrosive liquids or
those with characteristics outside those listed above.

The waste will be processed to remove metals, sand, glass,
concrete and rubble, leaving a residual stream of plastic,
textiles, card and other miscellaneous Type 2 inert wastes.
These inert wastes are largely non-recyclable and not
suitable for reprocessing, as they are contaminated with
dirt, shredded and co-mingled. This residual stream will be
sent to gasification.
C&I Waste: New Energy will be sourcing C&I waste
streams which are currently landfilled, such as waste
from shopping centres and small industry. New Energy will
provide a processing option to remove inert wastes, ferrous
and non-ferrous metals from this waste before gasification
of the remainder.
Tyres: Due to the large quantity of vehicles, heavy machinery
and processing plant in the Pilbara, this waste stream is
considerable and is currently disposed at local landfills.

• CV varying from 0 kJ/kg to 45 kJ/kg;
• Halogen content <1%; and
• Sulfur content <1%.

Excluded Waste
The following wastes will not be processed on site or directed
for gasification and if accidentally accepted on site will be
immediately quarantined and removed from site:
• Solid wastes containing significant levels of heavy metals
(the contaminant concentrations specified for metals in the
DEC Waste Acceptance Guidelines for Class III landfills will
be used as guidance for determining the acceptability of
wastes containing metal contaminants);
• Scheduled wastes such as PCBs and Organochlorine Wastes;
• Asbestos;
• Highly corrosive or toxic liquids or gases such as strong acids
or chlorine or fluorine; and
• Explosive materials.
Other wastes which may pose a hazard to staff or the
environment will also be quarantined.
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5.4.3 Why Class III?
New Energy is requesting a licence for processing of
Class III wastes due to the variety of wastes which may be
encountered at the facility.
The facility will be accepting mixed waste and it cannot
be guaranteed that some waste falling under the Class
III definitions will not be received. However, most waste
accepted will have contaminant concentrations much less
than or equivalent to Class II. Through the sorting and baling
process that produces the gasifier feedstock, any Class III
waste received will tend to be distributed within the bulk of
other waste, resulting in an average waste composition with
contaminants that is consistent with the design assumptions
adopted by Entech and significantly less than Class III criteria.
As indicated previously, it is important to distinguish between
the definition of waste accepted into the New Energy facility
for subsequent sorting and processing and characteristics
of the gasification feedstock. The receivals, inspection,
processing, blending and baling procedures in the facility
prior to the gasification process will be designed to detect
and divert unsuitable or hazardous materials and ensure that
the waste fed to the gasifiers is maintained within consistent
average boundaries of composition, appropriate for the
efficient and safe operation of the gasifiers, energy recovery
train and air pollution control equipment.
At no time will the gasifiers receive 100% of any particular
waste stream, such as tyres or Class III waste, such wastes will
always be blended with other wastes.
The sophisticated control and monitoring systems built into
the gasification system will allow New Energy to monitor
trends in gasification performance and adjust the gasification
feed to ensure that the facility will at all times operate within
design parameters.

5.5

An Engineered Waste
Management Solution

The plant being proposed for Boodarie has progressed
through the preliminary design phase of project development.
A detailed waste specification has been passed to the
technology provider to generate an engineered solution
that will enable the reader to examine the design of the plant
in great detail.
The Front End Engineering Design (FEED) process that has
been applied to the preliminary design includes:

• Process Flow Diagrams (PFD); and
• Piping and Instrumentation Diagrams (P&ID).
The full preliminary design package titled “Entech WtGas-RES
Preliminary Design Package, Boodarie PJ” is appended as
Appendix 8.

5.5.1 Detailed Waste Specification
The process flow diagram below illustrates the process that has
been used to determine the type, quantity and composition of
the waste to be received at the Boodarie facility. This detailed
specification has been compiled by New Energy and then
provided to Entech as the basis for their preliminary design
including heat and mass balance calculations.
This process allows the reader to understand the ultimate
composition of the waste processed at the site and to trace
how those elements in the waste react in the gasification
process. The information shows:
• The energy content of the waste;
• The elemental content of the waste
(by concentration and mass);
• Which elements will partition to the ash;
• Which elements will be combusted;
• Any air toxics that are created through the
combustion process;
• Quality of the off gas after combustion of syngas;
• Removal of elements in the air quality control system; and
• Quality of off gas exiting the main stack during normal
operation and in emergency bypass event.

Waste Derived Fuel (WDF)– Compostion

WDF – Composition and Ultimate Analysis

WDF – Heat and Energy Content Analysis

WDF Heat & Mass Balance (Gasification Stage)

• Detailed waste specification;
• Composition and ultimate analysis of waste streams;
• Heat and Energy content analysis of waste streams;
• Detailed mass and heat balance for:

Heat and Mass Balance (Syngas firing Stage)

–– Gasification stage;
–– Ash production;
–– Syngas burner stage;
–– Air Quality Control Stage; and
–– Air emissions.

Air Quality Control Stage (AQCS) Mass Balance
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The process starts with a “Waste Derived Fuel – Composition”
(Table 13).
The following techniques and assumptions were used to model
the probable waste types, quantity and compositions of the
wastes entering the New Energy Boodarie plant.
Waste types and quantities were identified over the
past 18 months through discussions with local waste
generators, including:
• Major Resource Company # 1;
• Major Resource Company # 2;
• Town of Port Hedland (ToPH); and

As per note “10” of the WDF – Composition and Ultimate
Analysis in Table 14, the heavy metal (HM) content though
adopted for “worst-case” design purposes is approximately
10-fold (x10) greater than expected actual; as for the Boodarie
Pj the feed high in HM content (e.g. batteries, printed circuit
boards, PVC, etc.) will be removed by the upstream MRF.
5.5.2.2 WDF – Heat Energy Content Analysis:
Entech has calculated heat energy content of the average
WDF per Drawing No. D120224-2 as shown in Plate 2. The WDF
heat energy content analysis is used in ENTECH-WtGas-RES TM
process design to input average WDF characteristics into the
mass and heat balance calculations that follow.

• Shire of East Pilbara.
The two major resource companies provided detailed waste
data which is confidential. It has been summarized in the
waste compositions in Table 13. The mining general waste was
taken as similar to these wastes.
The Pilbara C&D was predicted from the NSW DECC C&D
Waste Audit (NSW DECC, 2007). Greenwaste is based on
discussions with staff at Town of Port Hedland (ToPH). ToPH
MSW data was determined using ACT NoWaste MSW Audit
(APC Environmental Management, 2007, 2009a and 2009b).
Although these studies are not specific to location, they
were the best available data and hence have been used
for reference. The MSW and C&I data (NSW DECC, 2010) was
checked against other generic data available on Australian,
US and UK waste (Williams, 2005) and found to be appropriate
(i.e. not significantly different).
The port construction waste is based on the C&D data with
large concrete, PVC and textiles contents reduced.
In any cases where PVC content was not provided by the
waste audit, a minimum of 0.5% was assumed to provide the
conservative limit of 1% Cl in the waste feed. The waste fed to
the gasifiers will not exceed 1% Cl.
Once predicted waste types and volumes were established
New Energy produced a detailed waste specification to
fully understand the elemental composition of the waste.
A summary of that work is contained in Table 14.

5.5.2 Detailed Heat and Mass Balance
5.5.2.1 WDF – Composition and Ultimate Analysis
Entech has calculated composition and ultimate analysis of
the average WDF based on the detailed waste breakdown in
Table 14. The WDF composition and ultimate analysis is used
in ENTECH-WtGas-RES TM process design to input average
WDF characteristics into both heat energy content and mass
and heat balance calculations that follow, plus to determine
maxima of restricted characteristics (e.g. halogens, heavy
metals, etc.). All assumptions and references are also provided
in the Notes to Table 14.

5.5.2.3 WDF Gasification and Syngas Firing
– WtGas Process Design
The gasification process design has been generated from the
detailed waste specification and ultimate analysis information.
Appendix 8 contains detailed heat and mass balance
information for all stages of the gasification process, including:
• WtGAS – Gasification/Syngas Production Stage;
Mass and Heat Balance Analysis:
Entech has calculated gasification/syngas production
stage mass and heat balance of the average WDF per
Sheet 1 of Drawing No. D120224-3 shown in Figure 4.1 in
Appendix 8.
The WDF mass and heat balance analysis for the
gasification/syngas production stage is used in ENTECHWtGas-RES TM process design to calculate gasification
oxygen and steam flow rates, auxiliary fuel flow rate and
process temperatures. It is also used to calculate flow rates
of inorganic gases for downstream Air Quality Control
System design requirements. The data also enables
verification to the environmental authorities of gasification
output values (i.e. syngas flow rate, chemical composition
and energy content).
• WtGAS – Gasification/Syngas Production Stage;
Heavy Metals Mass Balance Analysis:
Entech has also calculated gasification/syngas production
stage mass balance of HM constituents of the average WDF
per Sheet 2 of Drawing No. D120224-3 shown in Figure 4.2 in
Appendix 8.
The WDF HM mass balance analysis for the gasification/
syngas production stage is used in ENTECH-WtGas-RES TM
process design to calculate flow rates of heavy metals for
downstream Air Quality Control System design requirements.
The HM content adopted for “worst-case” design purposes
for this WtGas- gasification/syngas production stage HM
mass balance analysis is approximately 10-fold (x10) greater
than expected actual; as for the Boodarie Pj the feed high
in HM content (e.g. batteries, printed circuit boards, PVC,
etc.) will be removed by the upstream MRF.
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RESOURCE
COMPANY C&I

RESOURCE
COMPANY RAIL

RESOURCE
COMPANY PORT

MINING LANDF’L

TOPH & TONM C&I

TOPH C&D

TOPH GREEN

RESOURCE
COMPANY SLEEPERS

PORT CONST. WASTE

TYRES

TOTAL

Table 13: Summary Waste Specification 2

Food

4680

28

2702

2751

2800

4107

-

-

-

-

-

17068

Paper & Card

2016

114

7

7

1700

4137

400

-

-

2700

-

11081

Wood

1

253

266

266

800

3926

1183

-

9795

3024

-

19514

Textile

672

37

728

742

900

1178

83

-

-

167

-

4507

Plastic

1188

359

1386

1414

1500

3856

221

68

100

2700

-

12792

3

1

49

51

75

32

11

-

-

5

-

227

792

-

266

266

300

1027

317

3264

-

633

-

6865

DESCRIPTION

PVC
Green
Rubber

-

-

0

14

100

302

-

-

-

-

-

416

Oily Rags

-

493

256

-

-

-

67

-

-

133

-

949

Tyres

-

589

0

-

-

-

-

-

-

-

10380

10969

Oil Filters

-

-

70

-

-

-

-

-

-

-

-

70

Ferrous Metal

7

1

10

10

13

12

8

-

-

13

-

74

7

1

10

10

12

11

8

-

-

14

-

73

19

1

20

20

25

27

1

-

-

1

-

114

Non-Ferrous
Glass
Inert
TOTAL
2

TOPH MSW

29

94

-

27

27

30

259

190

3

249

335

-

1214

9479

1877

5797

5578

8255

18874

2489

3335

10144

9725

10380

85933

Units used in Table 13 =tpa

Plate 2: Heat Energy Content of the Average Wdf
WDF – HEAT ENERGY CONTENT ANALYSIS – BOODARIE PJ
WATER FREE BASIS
(by wt.)

ASH & WATER FREE BASIS
(by wt.)

0.0139
0.1247
0.2235
0.5497
20.1972
5.5160
47.0882
100.0000

0.5939
4.7550
0.4285
0.0178
0.1594
0.2856
0.7026
25.8167
7.0508
60.1898
100.0000

0.0189
0.1692
0.3032
0.7457
27.3997
7.4831
63.8803
100.0000

1.0000

0.9568

0.748499

0.705256

HHV (GROSS):
LHV (NET):

28,369.346
26,616.344

kJ/kg (ash & water free)
kJ/kg (ash & water free)

HHV (GROSS):
LHV (NET):

20,007.651
18,153.383

kJ/kg (as-received basis)
kJ/kg (as-received basis)

COMPONENT
Water
Fe/AI
ASH
HM (1)
FLUORINE
CHLORINE
SULFUR
NITROGEN
OXYGEN
HYDROGEN
CARBON (by diff.)
TTL
KG/KG OF FEED

AS-RECEIVED BASIS
(by wt.)

ASH FREE BASIS
(by wt.)

25.1501
0.4445
3.5591
0.3207
0.0133
0.1193
0.2138
0.5259
19.33238
5.2775
45.0520
100.0000

26.2868

(1) Refer to Note “10” of the WDF – Composition & Ultimate Analysis. The above noted HM content in waste through adopted for “Worst-case” design
purpose is still =10-fold (x10) greater than expected actual; as for the boodarie PJ feed high in HM content (batteries, printed circuit boards, PVC, ETC)
will be removed by an upstream mechanical recycling

30

Public Environmental Review
Boodarie Waste to Energy and Materials Recovery, Port Hedland

5.

Project Definition (Cont.)

• WtGAS – Syngas Firing Stage; Mass and Heat
Balance Analysis:
Entech has calculated syngas firing stage mass and heat
balance of the average WDF per Sheet 1 of the Drawing
No. D120224-4 shown in Figure 4.3 in Appendix 8.
The WDF mass and heat balance analysis for the syngas
firing stage is used in ENTECH-WtGas-RES TM process design to
calculate syngas firing oxygen flow rates, auxiliary fuel flow
rates and process temperatures. It is also used to calculate
flow rates of inorganic gases for downstream Air Quality
Control System design requirements. The data also enables
verification to the environmental authorities of syngas firing
output values (i.e. off-gas flow rate, chemical composition
and energy content).
• WtGAS – Syngas Firing Stage; Heavy Metals Mass
Balance Analysis:
Entech has also calculated syngas firing stage mass
balance of HM of the average WDF per Sheet 2 of Drawing
No. D120224-4 shown in Figure 4. of Appendix 8 that follows.
The WDF HM mass balance analysis for the syngas firing
stage is used in ENTECH-WtGas-RES TM process design to
calculate flow rates of heavy metals for downstream Air
Quality Control System design requirements.
The HM content adopted for “worst-case” design purposes
for this WtGas – syngas firing stage HM mass balance
analysis is approximately 10-fold (x10) greater than
expected actual; as for the Boodarie Pj the feed high in
HM content (e.g. batteries, printed circuit boards, PVC, etc.)
will be removed by the upstream MRF.

5.6

Site Management

The plant will have two distinct operating regimes: MRF
Operation and Gasification Operation.

5.6.1 MRF Operation

5.6.2 Gasification Plant
Gasification operation will be 7 days per week, 24 hours per
day. It will be staffed with permanent employees based on
a rotating 12 hour shift pattern (two shifts per day, three shifts
employed overall to maintain the roster).
The Gasification Operation includes:
• Chemical receival;
• Spare parts receival;
• Ash despatch;
• Gasifier feeding;
• Gasification, power generation, air pollution control; and
• Associated support systems for gasification
(water treatment, chemical preparation etc.).

5.6.3 Operating Hours
The operating hours for the Site are summarised in Table 15.

5.7

Process Description

The main process stages comprise the following steps:
1. Waste acceptance and sorting;
2. Materials recovery;
3. Waste gasified to produce a syngas;
4. Syngas fired in a gas burner with the hot combustible gases
passed to a boiler to produce steam; and
5. Steam drives a steam turbine and generator
to produce power.
The proposed site layout is shown in Figure 5.

5.7.1

Waste Acceptance and Sorting

This section details the flow of waste through the Boodarie site.
5.7.1.1 Weighbridge

The MRF will operate 5 days per week, 10 hours per day. It will
be staffed by permanent employees, employed based on
a standard 40 hour working week (with allowance for RDOs,
overtime and other forms of additional work based on process
upsets, emergencies, weather upset conditions etc.).

The weighbridge operator will receive and process all
commercial vehicles entering the site, including those vehicles
for the following purposes:

The MRF Operation includes:

• Chemical delivery;

• Weighbridge and waste receival;

• Ash collection;

• Recyclables despatch;

• Recyclables collection;

• MRF; and

• Spare parts delivery;

• Blending and baling.

• Off-site contractors for maintenance or specialist jobs.

Note: As the weighbridge is the gateway to site, it must be
available at all times in the case of deliveries or visits outside
of MRF hours. The weighbridge operator will be employed
for MRF hours but gasification and administration staff will
be trained to operate the weighbridge in the case of visits/
deliveries occurring outside standard MRF hours.

All vehicles will be checked (using video cameras in the
roof of the weighbridge) for identification and load, and
will be weighed in and out of the weighbridge. Appropriate
paperwork will be required to prove identity/source of waste
and identify the waste carrier. The waste is then directed in
one of the following four ways:

• Waste delivery;
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12. There is nil discernible fluorine in feed. For design purposes an amount of 0.0133% wt at 1:10 ratio of chlorine will be added by Entech. Limit is approx 0.025% by wt.

11. Rubber content of the waste feed is calculated at 13.02% wt. Limit is approx 15% wt.

10. Riber, Frericksen, Christensen, 2005 (ISSN 0734-242X).

9. Heavy Metals (HM) content in waste in Notes “7” & “8” above is approx 150% greater than actual test results of 14 Danish WtE plants per averaged
result of Table 2 of the Report “Heavy Metals Content of Combustible Municipal Solids Waste in Denmark”,

8. Heavy Metals (HM) content of the waste is calculated at 0.3207%wt. Design limit is approx 2% by weight.

7. Heavy Metals (HM) content in waste (at avg. 0.3207% wt of as received MSW feed) and HM constituent breakdown (% by wt) is based upon “Best Estimate g/T” of Table
2.25 & 2.26 of the report “Review of Environmental & Health Effects of Waste Management” published by UK-DEFRA, 2004 (DEFRA Code: PB9052A).

6. Based upon ultimate analysis provided by New Energy.

5. PVC content of the waste stream is calculated at 0.28% wt – limit is 1.25% by weight.
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Notes in relation to Table 14:
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Table 14: Wdf – Composition and Ultimate Analysis – Boodarie Project
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Table 15: Site Operation Hours
OPERATION

SCHEDULE

Waste Reception (weighbridge)

06:00-16:00 Mon-Fri and as needed outside these hours

MRF

06:30-16:30 Mon-Fri

Gasification

Continuous (24hr/d, 7 days/week)

Administration

08:00-17:00 Mon-Fri

• Rejected – Waste which is outside the facility’s licence
conditions will be rejected by the weighbridge operator.
Rejected waste will be ordered to enter site and bypass the
facilities, exiting site without offloading. This is checked by
weighing in and weighing out. Any difference in weight will
be prohibitively fined on a tonnage basis.
• Sent to Gasification Building – Only waste types from
a known source and carrier, suitable for direct feed to
the gasifiers.
• Sent to the Shredder building for comminution – Tyres,
railway sleepers & other items that exceed the dimensions
of the gasifier feed chamber.
• Sent to the Materials Recovery Facility (MRF) for inspection
and further processing in all other cases.
Non-commercial vehicles such as visiting members of the
public will not be accepted through the weighbridge. They
will be directed to the separate entrance road and parking
area in front of the administration building.
The only waste delivery vehicles allowed on site will be
operated by licensed waste haulers. Private vehicles arriving
for waste deliveries will not be accepted on site. These will be
directed to the local transfer station. This is due to the heavy
industrial nature of the site. The presence of unlicensed waste
carriers could lead to inefficient and unsafe operation of the
waste delivery areas. The local transfer station will provide
drop off areas for private vehicles and allow professional
waste haulers with appropriate vehicles to collate and
transport the waste to the New Energy facility.
The tonnages and relative percentages of waste streams
accepted at site will vary on a daily, weekly, seasonal and
annual basis.
5.7.1.2 Comminution
Some waste accepted on site will require size reduction
(comminution) before feeding to the gasifiers. Tyres will
require some degree of comminution to reduce the steel
belts to smaller pieces, preventing entrainment of the steel
in the gasifier mechanisms. Some large wood items, such as
structural timber removed from house building sites, will also
require size reduction to fit into the gasifier feeding chamber.
This size reduction will be achieved by a heavy duty slow
speed shredder, to accept a variety of wastes. Some manual
cutting may also be employed for very long items.

Comminution of large materials will be undertaken within a
building that will separated from the main building to control
the fire risk associated with shredding combustible materials.
Appropriate fire precautions will be used in this building to
ensure the safety of personnel, environment and plant. An
intermediate stockpile will be held within an isolated section
of this building. The shredded material will be transferred
periodically to a small stockpile in the gasification building to
be used as feed for the baling operation. The intermediate
stockpile and gasification building stockpile will be kept to
a practical minimum to avoid fire starting in the shredded
material. As much as possible, the large materials will be
stored in their unshredded form until required for feed.
The waste offloading at the shredder building will be assisted
by an operator on a front end loader, pushing the waste
towards stockpiles and managing the trucks. This operator will
also function as the first inspection point on site for this waste.
They will identify any waste which is outside licence conditions
or poses a hazard to staff. This waste will be immediately
quarantined in bins in the isolated quarantine area, ready for
removal within five days.
5.7.1.3 Materials Recovery Facility
The waste entering the Materials Recovery Facility (MRF) will
be offloaded within the building. The MRF delivery hall will be
part of the main MRF building, with a fast-acting door at the
entrance and a fast-acting door at the exit.
The entrance door will open, the truck will enter and the
entrance door will close. The truck will discharge its load. The
truck will then approach the exit door. The exit door will open,
the truck will leave the building, and the exit door will close.
This indoor discharge will occur for all trucks except b-triples.
These exceed the length of the hall. They will need to discharge
their third trailer with their engine and have their first trailer
protruding from the exit door (entrance door will be closed).
Once the third trailer is emptied and detached, the b-triple will
reverse fully into the building, the exit door will close, and the
remainder of the offloading will be fully enclosed.
The waste offloading will be assisted by an operator on a
front end loader, pushing the waste towards stockpiles and
managing the trucks. This operator will also function as the
first inspection point on site for this waste. They will identify any
waste which is outside licence conditions or poses a hazard to
staff. This waste will be immediately quarantined in bins in the
isolated quarantine area, ready for removal within five days.
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MRF Processes
All waste that is not quarantined is piled into intermediate
stockpiles ready for feeding to the MRF. The waste fed to the
MRF undergoes a manual inspection/sort process to remove
incompatibles (i.e. those wastes that are problematic for
gasification) and large, heavy objects. These incompatibles
and large objects will be directed to a stockpile for later
processing. The rest of the waste is then processed to remove
the following components:
• Bricks;
• Concrete;
• Miscellaneous rubble;
• Sand/soil/miscellaneous fines;
• Glass;
• Metals (ferrous and nonferrous);
• Incompatibles including batteries, e-waste, chemicals.
The waste will be screened to remove small rubble
components (concrete and bricks) and finely divided inert
wastes such as glass and grit.
• Magnets will be used to recover ferrous metals.
• Eddy current separators will be used to remove
– ferrous metals.
• Air knives and other density separation equipment will be
used to remove plastic, paper, card, textiles wood and
other non-inerts from larger rubble, brick, concrete and
aggregate components.
• Manual inspection points will be used for quality control and
to identify and remove incompatible components.
• The inert waste streams and incompatibles will be directed
to the recyclables and incompatibles storage building for
later removal from site.
The waste remaining (also called residual) from after the inert
waste removal process is the feed for gasification. This will be
directed to an intermediate stockpile to be used as feed for
the baling operation.
Priority Waste
The waste streams entering the MRF can be divided into two
types; those with significant putrescible content and a strong
odour (e.g. Municipal Solid Waste (MSW)), and those with less
putrescible content and reduced odour (e.g. construction and
demolition waste).
The MRF will have two parallel processing streams to cater to
these two waste types. This will be aimed towards:
• Reducing odour emissions from the facility;
• Reducing biohazard risks associated with putrid waste; and
• Maintaining a safe and comfortable working environment
for staff.

The first processing stream in the MRF will be for high odour
waste. This waste will be received and processed as a
priority. The delivery area will be bunded to allow washdown,
and placed under an extraction hood with additional air
extraction. The waste will be immediately inspected and
fed to the MRF as rapidly as possible. The MRF processing
equipment will be enclosed, with additional extraction via
the equipment enclosures or hoods. Finally, the intermediate
residuals stockpile will be hooded and ventilated, and the high
odour waste will be baled and fed to gasification as a priority.
The second processing stream will be for low odour waste.
The equipment will not be enclosed and ventilation will be
achieved by existing building ventilation. This waste will be
processed as a second priority, after the high odour waste.
In certain cases where a high odour waste has a known point
of origin and is safe for immediate feed to the gasifiers, it will
be sent straight to the gasification feed stockpiles and given
priority for baling and gasification processing (e.g. food waste).
Liquid Waste
The tonnage of liquid waste received on site is currently
not predicted. The gasifiers will have capacity limitations
around the quantity of liquid waste, and these daily capacity
limitations will be used to cap the volume of liquid waste
accepted on site each day.
Rigorous recordkeeping will be required with certification
showing the chemical composition of the liquids or proof
of point of origin/waste generation process, and standard
composition resulting from the waste generation process.
These liquids will be received at a separate processing
room in the Gasification building, close to the gasifiers. The
liquid waste operator will receive and store the chemicals
temporarily, determining the volume which can be delivered
to the gasifiers by agreement with the gasifier operators. The
liquid waste operator will then employ a direct delivery system
to deliver the liquids to the gasifiers.
New Energy does not plan to store large volumes of liquid
waste or blend the liquid wastes, thereby avoiding the
establishment of a tank farm and reducing the onsite risks
occasioned by the liquid waste. It is currently proposed that
the volumes of liquid waste will be small, and will be received
and stored in their transportation vessels (e.g. drums) before
disposal. The transportation vessels will then be returned to
the producer of the liquid waste. There is no plan to store
liquid waste on site overnight or on the weekends. It will be
processed on the day of receival.
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5.7.2 Gasification
5.7.2.1 Waste Delivered Direct to Gasification Building
The waste sent direct to gasification will be offloaded within
the building. The gasification delivery hall will be part of the
main gasification building, with a fast-acting door at the
entrance and a fast-acting door at the exit.
This indoor discharge will occur for all trucks except
b-triples. These exceed the length of the hall. They will
need to discharge their third trailer with their engine
and half their first trailer protruding from the exit door
(entrance door will be closed). Once the third trailer
is emptied and detached, the b-triple will reverse
fully into the building, the exit door will close, and the
remainder of the offloading will be fully enclosed.
The waste offloading will be assisted by an operator on a
front end loader, pushing the waste towards stockpiles and
managing the trucks. This operator will also function as the
first inspection point on site for this waste. They will identify any
waste which is outside licence conditions or poses a hazard to
staff. This waste will be immediately quarantined in bins in the
isolated quarantine area, ready for removal within 24 hours.
The waste is also inspected at this stage as a secondary check
to ensure that it is appropriate for direct gasification. Waste
which is deemed inappropriate for gasification (due to the
presence of incompatibles, excessive inerts, or for any other
reason as determined by the operator) will be stockpiled and
returned to the MRF for processing.
5.7.2.2 Blending and Baling
The first process in the gasification building is blending and
baling. There are three sources of waste available for blending
and baling:
• Shredded waste;
• MRF residual;
• Direct-delivered waste.
These will be in intermediate stockpiles around the baling area.
The blending and baling operations will create parcels of
feedstock for the gasifiers. The purpose of creating these
parcels is to:
• Provide consistent energy and mass flow into the gasifiers;
• Smooth out variations in moisture content and
chemical composition;
• Cleanly, safely and efficiently move the feed from the floor
into the elevated feed chambers of the gasifiers; and
• Provide another point for quality control around waste
entering the gasifiers.
The blending operation will be performed by an operator in a
front end loader. The operator will select bucket loads of waste
from the various stockpiles, based on the approximate moisture
content and energy content of the waste in these stockpiles.

This estimation of moisture content and energy content will
be performed by the operator based on visual inspection of
the piles. Operators will be trained in waste identification and
provided knowledge of waste characteristics. The operator
will mix various bucket loads of these waste types to achieve a
combination of feedstock with moisture and energy content
within a preferred range.
The blended waste will then be baled and wrapped.
The wrapped bales will be placed in the gasification feed
stockpile. The blending and baling operation will occur
during MRF operating hours, with a stock of waste bales ready
for overnight operation. This will ensure sufficient buffer to
enable consistent feeding of the gasifiers. It will also provide
safe, contained and low odour form of waste storage.
Overnight operations personnel will also be trained in blending
and baling for emergency situations when the stockpile of
bales is insufficient or unsuitable.
5.7.2.3 Gasification
Based on the waste specification and current and future
waste volume demands, New Energy will install an Entech
WtGas TM 72MWt/259,000MK/hr gasification unit. The features
of the 72MWt model are listed in Table 16.
A simplified explanation of the gasification process is outlined
graphically in Plate 3.
Gasification – Syngas Production Stage:
The Gasification Chamber (see Plate 4 for an example of a
gasification chamber) will receive the WDF, heating it to the
required ignition temperature in an oxygen-depleted substoichiometric environment. The thermal degradation process
used is air and steam blown low temperature gasification,
which is commonly referred to as pyrolytic gasification
(as it approaches semi-pyrolysis with condensable gases and
some vapours being produced, though not condensed). That
is, the organic material within the solid feed is converted into
a volatile and energy rich methane based gas that is referred
to as “syngas”. The volatile constituents of the syngas are
primarily CO, CH4 , and CnOn hydrocarbons and as such are
used downstream in the process for energy generation.
Of significance to environmental management is that the
gasification process produces the valuable non-fossil fuel
resource of syngas in an environmentally sustainable thermal
process. That is, sub-stoichiometric thermal degradation
or pyrolytic gasification minimizes process turbulence and
as such WDF heating and gasification is conducted in
quintessential and low velocity conditions, which minimizes
entrainment of pollution concerns into the syngas (i.e.
minimizes entrainment of solid particulate matter and
absorbed heavy metals and dioxins). This results in the syngas
being a relatively clean gas, which is suitable for immediate
utilisation without refining or treatment and subsequently
minimising the complexity and energy consumption
downstream in the process for air quality control.
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Table 16: Gasification Unit Features
Feeder Device (x5)

Duplex ID Fan and Flow Control System

Gasification Chamber (x5)

Exhaust Stack

Syngas Accumulation Tank

Exhaust Gas Recirculation System

Syngas Burner

Continuous Emission Monitoring System

Energy Utilization Heat Exchanger

Steam Turbine and Power Generator

Air Quality Control System

Central Control System

Plate 3: Simplified Process for Gasification

Incoming Waste Inspection
Entech Low Temperature Gasification Chamber
Syngas Burner & Energy Utilisation Heat Exchanger
Turbine/Generator
Air Quality Control System

Source: New Energy Corporation
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Plate 4: Typical Pyrolitic Gasification Chamber

Syngas Firing Stage:
The integrated Syngas Accumulation Vessel (SAV) and Syngas
Burner (Plate 5) receives the syngas produced by pyrolytic
gasification and fires it instead of fossil fuels. The firing method
is no different to that for firing of Liquefied Petroleum Gas (LPG)
or natural gas. The volatile constituents of the syngas consist
primarily of CO, CH4 , and CnOn hydrocarbons. Due to its
energy content and relatively clean nature it can be utilised in
the same way as fossil fuels including firing of boilers, or other
conventional type fossil fuel fired furnaces.
In this case the Syngas Burner (a technologically advanced
high efficiency and low NOx gas-burner device) is used to fire
the syngas at temperatures of up to 1,200˚C. The Syngas Burner
is no different to a conventional high efficiency fossil fuel gas
burner and is based upon a staged process of pre-mixing,
ignition and oxidization at normal 6% O2 vol. dry gas basis.

The Gasification Chamber is a stepped hearth configuration
with externally stored stoker and churning devices. This is akin
to the spreader-stoker type boiler. Due to an [almost] absence
of air and the resulting loss of pneumatic agitation, another
form of agitation is required and as such the gentle movement
and transition of the WDF within the chamber, plus the bottom
level stoking and churning continually exposes all surfaces of
the WDF matter to the thermal degradation process, so that
all-organic matter is gasified.
The conversion of all organic matter to syngas and production
of an relatively inert solid residue (ash) is further enhanced by
design for low hearth loading (kg/m 2/hr), which maximizes
the ratio of matter surface area exposure to the thermal
degradation process, plus design for low volume loading
(kg/m 3/hr), so as to maximize “available” volume (i.e. volume
unoccupied by solid residue) and also provides for long
containment or retention of 16-24 hours of solid residue prior to
its ejection from the Gasification Chamber.
Solid Residue Discharge Stage:
Solid residue (biologically inert and relatively carbon free
ash, plus if applicable inorganic content of glass, metals, etc.)
remaining after gasification is extracted from the process and
deposited directly into a large container that is hydraulically
sealed to each Pyrolytic Gasification Chamber. The collection
of ejected residue is achieved without potentially troublesome
mechanical devices (e.g. conveyors).
The large residue container is doused with plant water or
sealant before it is released from the hydraulic seal. Once
released the residue container lid is clamped/sealed and
the sealed container is ready to be transported to landfill,
or under optional scope recycled/converted into value
added products.
Based on the expected waste analysis the calculated ash %
of feed to the gasifier is 4.3%. An expected ultimate analysis of
the waste is contained in Figures 4.1 and 4.2 of in Appendix 8.
Note: New Energy will commit to research and development
to investigate safe and useful options for future recycling of the
solid residue.

The Syngas Burner staged process and intimate contact
results in:
• High combustion efficiency;
• Low Nitrogen Oxide (NOx) emissions; and
• High destruction rate efficiency (DRE) of principle
organic pollutants (POPs) such as polyaromatic
hydrocarbons (PAHs), nitro-PAH’s, dioxins, volatile
organic compounds (VOCs), etc.).
To guarantee a high DRE and comply with regulatory
requirements under normal and upset process conditions, the
first air quality control stage is for the syngas firing products
of combustion/off-gases to be retained at high temperature
with adequate retention. The first air quality control stage
provides for two second retention of the syngas firing off-gas
at a minimum temperature of 850˚C. The high temperature
and relatively clean off-gas from syngas firing is subsequently
utilised downstream in the process for energy generation.
With the syngas manufactured by the Pyrolytic Gasification
Chamber containing negligible quantities of solid particulate
matter and heavy metals and with the Syngas Burner firing the
syngas at high combustion efficiency to maximize and DRE of
POPs, the off-gas consists primarily of carbon dioxide (CO2)
and water vapour.

Plate 5: Syngas Burner
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Plate 6: Energy Utilization Heat Exchanger/Steam Boiler

Plate 7: Air Quality Control System

Energy Utilization Stage:

Air Quality Control Stage:

The Energy Utilisation Heat Exchanger (EUHX)/steam boiler
Plate 6) is fired by the Syngas Burner and utilizes the heat
energy for steam generation, which is subsequently utilised
downstream for electrical power generation. The off-gas
contains negligible solid particulate matter, however like firing
of many conventional fossil fuels (e.g. fuel oil, diesel, etc.),
there shall be an accumulation of some solid matter over time.
Though a distinct “over-design” design basis, a corner-tube
design water-tube type heat exchanger or steam boiler is
adopted to produce high-pressure steam. Design features of
the corner-tube heat exchanger/steam boiler are:

The AQCS (Plate 7) receives the cooled off-gas for cleansing/
conditioning. The untreated off-gas from Syngas Burner
firing is environmentally superior to firing of most fossil fuels.
However, cleansing is undertaken to enable compliance with
stringent environmental regulations and to provide minimal
environmental impact. The AQCS is a completely dry process
based upon best available technology design of dry reagent
and adsorbent injection (DRI) into a DRI reactor followed by a
compartmentalised pulse jet fabric filter bag house filtration
(FFB). Dry-DRI + FFB methods are unequalled for particulate
matter (PM), hydrogen chloride (HCl) and heavy metal
(HM) removal efficiency and also provides for high removal
efficiency of Sulphur Dioxides (SOX). Conventional best
available technology air quality control devices are adopted
because this technology has an extensive and proven track
record with other more difficult gases.

• The first pass will be a refractory lined water-wall construction.
• The second pass will include a water-wall-cooling
chamber to lower the solids and salt vapours below their
adhesion temperature before they pass to heat exchanger
convection surfaces.
• The first bank of boiler tubes will be plain type to further
minimise such adhesion and the succeeding tube banks
shall be longitudinal finned type to simplify cleaning by
integral soot blowers.
• The heat exchanger will be a vertical gas flow type with
180 degree change in off-gas direction between
succeeding passes, which provides for effective solids
and salts separation.
• Due to an accumulation of solids and salts over time,
the heat exchanger will be provided with bottom hoppers
that will be fabricated/lined with corrosion resistant
stainless steel.
• There will be nil liquid effluent discharge (blow down is
utilised elsewhere in the process).
Note: The corner-tube design heat exchanger/steam boiler
have been adopted because this technology has an
extensive and proven track record with other more difficult
type off-gases.

Design features of the AQCS are:
• The DRI reactor is a vertical reactor tower with convergent/
divergent zone where both fresh and recycled reagent
(Trona or Sodium Bicarbonate) and an adsorbent
(activated carbon) are dispersed into a mixing zone that
optimizes intimate contact between gases and solids,
thereby maximising reaction and adsorption. It also
promotes agglomeration of particles as they pass through
the DRI reactor, which is beneficial to operation of the
downstream FFB.
• The FFB achieves the highest efficiency removal of solids
that is possible from any dry, wet/dry or wet air quality
control device.
• Neutralisation of the acid gases occurs upstream of the FFB,
which minimises the potential of corrosion in the FFB.
• The design has 1/3 stand by capacity. The DRI reactor has
3 separate compartments and only two are operational at
full capacity. This enables sufficient capacity to undertake
planned and unplanned maintenance of the unit whilst
maintaining normal operation.
• Inlet temperature is lower than alternative semi-dry
AQCS, which results in approximately 15% greater energy
production from the upstream EUHX/Steam boiler and
subsequent power generation.
• Lowest energy/power consumption of any high efficiency
scrubbing device.
• There is nil liquid input and nil effluent discharge.
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Plate 8: Continuous Emission Monitoring System

Steam Turbine and Power Generator Stage:
The high-pressure steam produced by the EUHX is connected
via a steam manifold to the steam turbine and power
generator system, which is adopted to generate 11kV, three
phase, 50 Hertz electrical power. Design features of the steam
turbine and power generator are:
• A multi-stage steam turbine, conventional turbo-alternator
and voltage regulation.
• An automatic voltage regulator for voltage control.

Continuous Emission Monitoring Stage:
The cleansed exhaust gas exiting the AQCS is subjected
to continuous emission monitoring to ensure compliance
with best available technology environmental regulations.
Further, the continuous emission monitoring shall also monitor
and vary process conditions to negate and minimise emission
of pollutants.

• An air/water-cooled condensing system to recover
the steam generated as condensate for re-use in the
steam circuit.
• A glycol-based air/water cooling system for the turbine.
This system is a totally enclosed loop.

Plate 9: Duplex Induced Draft Fan System

The Continuous Emission Monitoring Systems (CEMS) (Plate
8) predicts imminent breaches of emission set points and
is interlocked with the control system to override normal
temperature and pressure control and to adjust various
process feed rates to avoid such breaches. Alarm interlocks
are provided to terminate waste feed in the event of an
emission set point breach. The CEMS is provided with software
to allow remote on-line posting of all emission parameters.
The current BAT for CEM is European Union Commission
EUD2000/76 and the proposed CEM scope of Boodarie WtGas
project is according to this standard. Included is continuous
temperature, pressure, particulate, O2 , CO, CO2 , HCl, HF,
SOx, NOx, NH 3, N 2 O, H 2 O and TOC monitoring, display and
recording. Combustion efficiency and DRE is directly related to
incomplete combustion and production of principle organic
compounds such as dioxin, VOC’s, PAH’s, etc. Continuous
monitoring of combustion efficiency and its integration
into system process control will minimise these emissions.

Central Control System:
The ENTECH-WtGas-RESTM will be controlled from a single
control room (Plate 10). The control system will integrate all
functions of Programmable Logic Control (PLC), touch-screen
control and Supervisory Control and Data Acquisition (SCADA)
control to ensure the safe and efficient operation of the
system. The control system will facilitate analysis, trending and
archiving of selected operational data.

Plate 10: Central Control System

These emissions results will be published on a project website
managed by New Energy.
Flow Control Stage:
The cleansed exhaust gas exiting the AQCS is induced
through a Duplex Induced Draft Fan System (DIDFS) (Plate 9).
Pressure controlled variable speed drive of the induced draft
fans is adopted so as to maintain the entire system under
vacuum, which is necessary for process control prevents
the potential escape of fugitive emissions into the building
complex. All feed and discharge orifices of the entire system
are pressure sealed or valve sealed to eliminate the potential
escape of fugitive emissions.

Plate 11 is an extract from the Entech Preliminary Design
package (Appendix 8) that shows all parts of the gasification
process on one process flow diagram. An A3 copy of Plate 11 is
provided in Appendix 8.
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Plate 11: Gasification Process
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Bypass Stack:
The Entech gasification system necessarily incorporates a
bypass stack which is required to protect the AQCS in the
event of rare process upset events. This bypass stack is a
25m refractory lined steel stack which is rated to accept gas
directly from the syngas burner in the event of either a boiler
failure or a total loss of power to the facility. The bypass stack
is necessary in such circumstances as otherwise the AQCS
would be exposed to gas temperatures over 800˚C which is
far above the design temperature at exit from the boiler of
around 200-250˚C.
The Entech design utilises a corner-tube design heat
exchanger/steam boiler because this technology has an
extensive and proven track record with difficult type off-gases
and this design provides high efficiency while simplifying
cleaning for heat exchange surfaces and minimising
boiler down time for maintenance. The boiler water circuit
incorporates a standby boiler feed pump to further reduce the
risk of boiler failure.

The ventilation air will be used in the syngas burner, with the
high odour air given priority for use, thereby containing and
destroying odour.
Waste heat from power generation operations will be
considered for use in heating and cooling of the building to
maintain comfortable temperature ranges wherever possible.

5.9

Water Management

It is estimated that 100,000kL of water will be required per
annum (approximately 285kL/day) for the operation of the
plant. New Energy has confirmed with the Water Corporation
that this volume of water will be available.
Water will be used for the following purposes:
• Dust control and earthworks during the construction phase
of the project (estimated at 20-30kL/day);

Due to multiple levels of redundancy in the plant design, the
sophisticated control and management systems and the fact
that the facility has access to two separate power backup
systems, New Energy consider that the bypass stack would be
activated at a frequency of less than once per year.

• Ablutions – kitchens, toilets, crib room, showers (estimated
at 30kL/day);

The quality of gas entering the syngas burner is still very high
and the impact of a continuous release from the bypass
stack has been modelled and the predicted ground level
concentrations when operating through the bypass stack are
within adopted guidelines (refer Section 9.5.4.2).

• Boiler makeup water (estimated at 20kL/day of input to
water treatment plant); and

5.7.3 Other Operations
Other operations on site will consist of facility administration
and management. These will be conducted in the
administration building. The administration building will house:
• Offices for Plant Manager and Administration personnel;
• An ablution block and crib rooms for plant staff.
The Site Manager will ensure the safe working operation of the
facility and manage personnel and visitors.

5.8

Building Ventilation

All buildings will be ventilated appropriately to ensure a safe,
healthy and comfortable working environment for personnel.
All areas where elevated odour or other volatile emissions are
anticipated will be provided with exhaust hoods to remove
larger volumes of air from the vicinity. These will include the:
• High odour waste delivery pile in the MRF;
• Enclosed MRF equipment for high odour waste processing;
• Intermediate stockpile for high odour residual waste;
• Shredder;
• Liquid waste room;
• Quarantine bin area; and
• Ash discharge point of each gasifier (see further detail
on gasifiers).

• Wash down and cleaning of the site and buildings
miscellaneous process water use (estimated at 70kL/day);
• Truck wash down bay (estimated at 5kL/day);

• Allocation for fire control 140kL/day.
The project feasibility has been developed based on use of
scheme water (a supply pipeline exists to the now defunct Hot
Briquette Iron (HBI) plant to the north of the Site).
Details of water use are outlined below:
• Approximately 20kL/day from the mains supply will be
treated in the boiler feed water treatment system and sent
to the boiler to replace blow down water;
• Other water used on site for:
–– Wash down of floors and equipment. Where feasible
this will be captured, filtered to remove solids and
either re-used or injected into the gasifiers for disposal,
becoming a part of the combustion gas stream, exiting
to atmosphere via the stack;
–– Use in the office, amenities and crib room as domestic
potable water supply;
–– Irrigation of landscape plantings; and
–– For operation of the truck wash-down facility. The
truckwash system proposed by New Energy recycles
water with a requirement for about 20% makeup water
per truckwash. The truck wash sump will periodically be
pumped out to remove solids and this water will disposed
of off-site using a licensed contractor.
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Water running off the hardstand area of the site during
rain events will be sent to ponds for calming and sediment
deposition before being released offsite. The site will be
designed to have a slope towards the back south-western
end of the site. The required site levels have been designated
based on 100 year flood event requirements. Appendix 9
shows the site levels to allow free drainage of stormwater. The
drainage has been designed to flow away from the main
Boodarie Station Road and the South-West Creek.
The water consumed in the administration building and
ablutions areas will create wastewater which will be disposed
to local sewerage disposal facilities (via septage truck) or an
appropriate wastewater treatment facility on site.
With the exception of the boiler feed water, scheme water
is suitable for the other identified uses without the need for
additional treatment. The Boiler feed water needs to treated
to achieve very low dissolved solids levels (<50mg/L) and so
this water will be treated in a small ion exchange treatment
plant. The ion exchange plant will produce approximately
7kL/day of high quality makeup water for the boiler feed
circuit approximately and approximately 10kL/day of effluent
with a TDS of 650mg/L that requires disposal. The high quality
treated water will be directed to a 9kL tank storage before
being used as top up in the boiler feed circuit with water
quality of 5-10mg/L as required.
Approximately 7kL/day of blowdown water from the boiler
circuit will be directed to the ion exchange plant to recover
the dissolved solids which will then report in the effluent stream
from this plant.
The effluent from the ion exchange plant will be directed to
a small roofed tank of 50kL nominal capacity located on a
bunded pad. This effluent will either be disposed of off-site
using a licensed contractor or fed into the Sorbent Reactor
in the Air Quality Control System (AQCS) for evaporation and
solid particle recovery through Fabric Filter Baghouse with
residual solid from spent dry sorbent material, product of acid
neutralisation, dust and then directed for off-site disposal with
gasifier ash.

5.10

Energy Use

The projected maximum electricity demand required for
the facility is 3MW. This will be provided by on-site power
generation fuelled by syngas from the gasification process.

5.11

Communication and Safety Systems

The proposed communications and security system will
comprise of (but will not be limited to) the following:
• Phone;
• ADSL internet connection;
• Remotely monitored intrusion and movement activated
alarm; and
• Distributed Control System with automatic dialling to a
technical specialist in the event of a Priority 1 system alarm.

5.12

Traffic and Transport

5.12.1 Operation
It is anticipated that, following commissioning of the plant,
approximately 62 trucks (typically 36 tonne capacity) will arrive
at the facility per week in delivering waste to the 116,000tpa
design capacity of the facility. Based on the operating hours
of 06:00 hours to 16:00 hours, this equates to 1.2 trucks per
hour attending the weighbridge, or approximately 24 truck
movements (i.e. 12 entering and 12 leaving the site) per day.
Great Northern Highway will be used to access the site. The
Highway currently carries 2,310 vehicles per day past the
site turn off according to Main Roads Department data. Of
these vehicles, it is estimated that 27.5% are heavy vehicles,
representing 635 heavy vehicles per day. Based on the project
truck movements for the project, it is estimated that the New
Energy project will result in an increase in heavy vehicle traffic
by 1.8% or approximately 12 trucks per day.
In addition, approximately 2 to 3 trucks per week will depart
the facility carrying residue from the gasification units to landfill
for disposal.

5.13

Site Security

Access to the project site will be provided from the Boodarie
Station Access Road. A cyclone mesh security fence will be
installed around the site boundary at the commencement of
site works. The security fence will be locked at the end of every
day. The site will be lit at night for security and safety reasons.
Lighting will be designed and installed to comply with the
Australian Standard (AS) 4282-1997 – Control of the Obtrusive
Effects of Outdoor Lighting.
Entry to a majority of the site will be restricted to New Energy
employees and approved contractors (such as fuel supply
companies, security patrol etc.).

5.14

Workforce

During construction the workforce on-site will peak at around
100 personnel. Once the plant is commissioned, the facility will
provide employment for approximately 20 personnel.

5.15

Materials Inventory

All material accepted at the facility will be logged to
allow total volumes of materials on-site to be managed
appropriately. Information recorded will include the following:
• Incoming truck weight.
• Incoming truck registration number.
• Date and time of arrival.
• Origin of materials.
• Type of material delivered and origin of truck contents.
• Outgoing truck weight or TARE weight if registered in
weighbridge software database.
• Date and time of trucks exiting the facility.
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5.16

Chemicals

5.17.2 Operational Waste

In addition to the waste streams received on site and as part
of on-going operations, the following chemicals will used:
• Sodium bicarbonate or Trona (for use in the scrubbing
process for flue gases);

During operation, waste will generally consist of:
• Residual waste from the facility which requires
disposal to landfill;
• Recyclable waste from processing of feedstock waste;

• Activated carbon (for use in the scrubbing process
for flue gases); and

• Putrescible wastes (arising from on-site activities);

• Water treatment chemicals for boiler and cooling tower
feed water streams.

• Liquid waste; and

5.17

Waste Management

5.17.1 Construction Waste
The construction and operation of the project will result in
the generation of minor quantities of solid and domestic
waste peaking during construction. Waste produced during
construction and operation will include:
• Topsoil from site clearing activities;
• Construction materials and packaging wastes;
• Spent hydrocarbon products;
• Domestic waste;
• Spent chemicals, solvents and paints;
• Wood, plastic, metal and paper waste;
• Wastewater from toilet and ablutions.
Non-putrescible solid wastes will be collected and stored
on site for use in the gasification unit when commissioned.
Putrescible waste will be disposed of to landfill.

• Inert wastes (arising from on-site activities such as paper);
• Sewerage and grey water.
Residual waste from the plant includes a solid residue from the
scrubbing process and an ash stream from the gasification
units which will be removed from site for landfill disposal
depending on the results of chemical testing of the waste.
The ash will have a carbon content of less than 3% by mass,
and will be compliant with Western Australian Department of
Environment and Conservation’s Landfill Waste Classification
and Waste Definitions 1996 (as amended). The total solid
process waste stream tonnage is estimated to be 3-10% of
the feedstock mass (feedstock to gasification units) and the
quantity will vary according to the nature of the feedstock.
Blow down water produced from the boiler will be recovered,
treated and re-used where possible. However, when the
desired water quality cannot be achieved for re-use, the blow
down waste water will be managed via one of the following:
• Off-site disposal to an approved disposal site;
• Evaporation through the gasifier;
• Thermal evaporation using waste heat from the gasifier; or
• On-site solar evaporation in a lined pond.
A summary of output waste streams likely to be produced is
provided in Table 17.

Table 17: Preliminary Design Output Streams for Boodarie 72Mwt Facility
ACTIVITY

WASTE STREAM

TONNAGE

Recyclables from MRF

Glass, inert materials, ferrous and
non-ferrous metals

Approximately 30,000tpa
currently predicted

Incompatible waste

Waste unsuitable for gasification
(gas bottles, lead acid batteries, etc.)

Tonnage not predicted

Reject/quarantine waste

Waste not considered acceptable for
gasification or poses a hazard to staff
during processing

Tonnage not predicted

Exhaust gas discharged from stack

Predominantly carbon dioxide and water.

Approximately 300,000 kg/hr

Particulates (flyash)

Tonnage not predicted

Ash inert product with carbon <3%.

Estimated at 3-10% of the feed quantity

Ash quenching water

Volume not predicted

Spent Trona or sodium bicarbonate

Tonnage not predicted

Gasification
Dry scrubber system

Volume not predicted
Housekeeping activities

Wash-down water, sewage and grey-water

Volume not predicted

Electricity generation

Boiler wastewater

Volume not predicted

Cooling tower blow down water

Volume not predicted
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5.17.3 Stormwater Run-off
The approach to stormwater management at the site is
depicted in Appendix 8. The finished levels of the site will be
raised to be at least 0.5m above the 100 year ARI flood levels.
Stormwater will be directed to a perimeter swale.

5.17.4 Sewerage
A small amount of sewerage will be generated by staff using
the site. Sewerage will be directed to an on-site package
sewage treatment system or septic tank system to be
approved by the local authority. Based on 20 employees,
an annual sewerage volume of approximately 657kL of
per annum. This has been calculated on the basis of 300L
per person multiplied by a factor of 0.3 for commercial
occupancy over 365 days.

5.17.5 Hazardous Waste
Hazardous waste will be produced on site from two
separate sources:
• General operations (maintenance and operation of
plant and equipment).
• Materials recovery facility separation and sorting.
Small amounts of waste oils and lubricants will be stored
in the MRF building on a pallet bund. These will be
recycled wherever possible or disposed of by a licensed
waste contractor.
Hazardous waste from the MRF will be stored on pallet bunds
in the “incompatibles storage area” and removed from site
by a licensed waste contractor.
These incompatibles will be managed in the following ways:
• Refrigerators and other large items will be sent to local scrap
metal recyclers.
• Discarded gas bottles and fire extinguishers will be sent to a
licensed contractor for de-gassing and metal recycling.
• Batteries will be sent to a licensed contractor for recycling.
• Glass will be sent to Karratha for crushing by Karratha
Environmental Crushing.
• Asbestos and asbestos containing materials will not
be permitted to be disposed of at the facility. It is
acknowledged however that small quantities of asbestos
or asbestos containing in materials may occasionally be
present in some waste loads. NEC will have nominated
staff who will be holders of a “Restricted Asbestos Removal
Licence”. This licence is issued by Work Safe (Department
of Commerce and Trade) after completion of a certified
training course in safe handling of asbestos. The certified
employee will then manage the disposal of the asbestos in
accordance with the Occupational Safety and Health Act
1984 and accompanying regulations and the requirements
of the Code of Practice for the Safe Removal of Asbestos
2nd Edition [NOHSC: 2002 (2005)].

• Hazardous liquids: all liquid waste accepted at the facility
will need an accompanying analysis to provide evidence of
the contents. Liquid waste outside the acceptance criteria
will not be accepted on-site. Again it is acknowledged
that there is a low risk that some hazardous liquids may
be brought on to the onsite. These will be removed by a
licensed liquid waste contractor such as Tox Free based in
Port Hedland.
• Waste exceeding Class III will be rejected at the gate of
the facility. If waste is identified at any of the inspection
points of the facility, it will be removed from the site by a
licensed contractor.

5.18

Compliance with Best
Available Technology

5.18.1 Emission Control Policy and Philosophy
The EPA’s Guidance Statement No. 55 – Implementing Best
Practice in Proposals Submitted to the Environmental Impact
Assessment Process (EPA, 2003) advises proponents what
constitutes Best Practice in terms of emissions control. In the
context of air emissions Guidance Statement No. 55 states
inter alia:
1. A proposal should not cause an exceedance of any
recognised environmental protection standards (for
instance National Environmental Protection Measures,
hazard and risk guidelines, standards in Environmental
Protection Policies etc.). For new sources or significant
extensions to existing sources that come to the EPA for
assessment, issues of cost will not be considered where
pollution reduction or other environmental management
measures are needed in order to comply with recognised
environmental standards.
2. Where a proposal complies with environmental protection
standards, best practicable measures for prevention
or minimisation of adverse environmental impacts and
encouragement of practices beneficial to the environment
would be sought in line with the:
• statutory requirement under the Environmental
Protection Act 1986 for the EPA to use its best endeavours
to protect the environment and to prevent, control and
abate pollution;
• encouragement of eco-efficient practices and
technologies;
• encouragement of implementation of the waste
hierarchy; and
• encouragement of continuous improvement in
environmental performance.
3. With regard to discharges, the EPA makes a distinction
between common pollutants (sometimes called criteria
pollutants), such as sulphur dioxide and nitrous oxides,
and hazardous pollutants, such as asbestos, dioxins, PCBs,
beryllium, cadmium and mercury.
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The thrust of this Guidance Statement is that:
a. All relevant environmental quality standards must be met;
b. Common pollutants should be controlled by proponents
adopting Best Practicable Measures (BPM) to protect the
environment (see 5.18.2 Guidance on application).

2. Maximum Extent Achievable
MEA requirements apply where hazardous pollutants are
involved, regardless of their pathway into the environment.
Hazardous pollutants are to be controlled to the Maximum
Extent Achievable (MEA), irrespective of location.

c. Hazardous pollutants (like dioxins) should be controlled to
the Maximum Extent Achievable (MEA), which involves the
most stringent measures available. For a small number of
very hazardous and toxic pollutants, costs are not taken
into account (see 5.18.2 Guidance on Application).

MEA requirements incorporate technology and
environmental management procedures which are the
most stringent measures available and achievable, at a
scale relevant to the proposal, to control the level of risk
imposed by the hazardous pollutants being considered.

d. There is a responsibility for proponents not only to
minimise adverse impacts, but also to consider
improving the environment through rehabilitation
and offsets where practicable.

Hazardous pollutants are those other than common
pollutants which may reasonably be anticipated when
present at low concentrations to have characteristics such
as toxicity or persistence so as to be hazardous to human,
plant or animal life. These hazardous pollutants have been
identified as known or suspected carcinogens, mutagens,
teratogens, highly toxic or highly persistent substances and
consequently require special attention. They may include
substances such as arsenic, asbestos, benzene, dioxins,
PAHs, PCBs, beryllium and cadmium.

The EPA will always encourage proponents to achieve
best practice. In general, a proposal which embraces best
practice, meets appropriate standards and EPA objectives
would be recommended for approval.

5.18.2 Guidance on the application of
‘best practice’ in the Environmental
Impact Assessment process
The EPA’s guidelines for management of new or significantly
expanded proposals in relation to the implementation of
best practice is set out below. Guidance is provided on the
general case of applying BPM to common pollutants as
well as the specific case of applying MEA requirements to
hazardous pollutants. In delivering Best Practicable Measures
and Maximum Extent Achievable measures proponents
are encouraged to develop the arguments for their
proposal based on a risk-based approach relevant to the
circumstances of their particular case.
1. Best Practicable Measures
For the general case, Best Practicable Measures (BPM) should
be applied to the management of environmental issues.
BPM incorporates technology and environmental
management procedures which are practicable, having
regard to, among other things, local conditions and
circumstances, including costs, and to the current state of
technical knowledge, including the availability of reliable,
proven technology.
Best practice involves the prevention of environmental
impact, or, if this is not practicable, minimising the
environmental impact, and also minimising the risk of
environmental impact, through the incorporation of BPM.
No significant residual impact should accrue as a result of
a proposal.

Maximum Extent Achievable measures are only intended
to cover hazardous pollutants as described above and set
out in the schedule of Class 3 substances attached to the
Victorian EPA’s Environment Protection Policy for Air Quality
Management (EPA Victoria 2001c). They are not intended to
apply at pollutant levels which do not pose a credible risk.
The EPA would retain the option of recommending against
the approval of such emissions if, in its judgement, there was
a significant risk to human health or the environment. The
proponent should undertake an assessment of health risk
where appropriate, in support of their proposed approach.
There may be circumstances where the EPA accepts
that the adoption of best practice is not essential or not
even appropriate. Here, the EPA will have the option
of recommending approval of other or amended
environmental management measures if offsets in an area
of environmental concern are proposed by the proponent
and if the EPA is convinced these offsets provide the best
overall environmental outcome.
In the implementation of these best practice guidelines, the
EPA’s decision-making will be guided by careful case-bycase evaluation to avoid serious or irreversible damage
to the environment wherever possible and an assessment
of the risk weighted consequences of the options. The EPA
considers that the environmental practices and procedures
adopted should be in proportion to the significance of the
environmental issues being addressed in each case.
Case-by-case assessment is an important principle of
environmental impact assessment in Western Australia.
The EPA recognises that some projects are assessed at a
conceptual design or pre-feasibility stage, when precise
details of process engineering and waste management
reduction technologies are not available. Other projects
are assessed at a stage when a proponent has well-defined
technology and the means to proceed with development
as soon as environmental approvals are in place.
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The Boodarie Waste to Energy facility is at risk of emitting some
hazardous air pollutants (HAPS) and therefore, the project
design and management systems must be assessed against
the MEA standard. The remainder of this section details how
compliance with the MEA standard will be achieved.

The BAT standard does identify specific operational issues that
contribute to BAT emissions (Table 5.2 (reproduced as Table 18)
Operational Emissions Level Ranges Associated with the Use
of BAT – in European Commission, 2006). Gasification offers
specific advantages over incineration in this regard including:

5.18.3 Approach to Benchmarking

• Complete combustion of organics: gasification forms a gas
containing the organics and then completely combusts
those organics in the gas phase. Incinerators combust the
organics in the solid phase making complete combustion
more difficult. Complete combustion is directly linked to
superior dioxin, TOC and CO performance.

As indicated in Section 5.18.1, the EPA identifies a different
approach to managing criteria pollutants such as SO2
and NOX as opposed to HAPs. In all cases it is required
that proposals demonstrate compliance with ambient
assessment criteria but for criteria pollutants is only necessary
to demonstrate BPM have been adopted while for HAPs such
as heavy metals and dioxins, proponents must demonstrate
emissions are controlled to the MEA.
The following information benchmarks the New Energy
gasification project against other waste to energy plants. The
benchmarking has been performed against the European
Standards, which are well developed after years of waste
to energy projects and over 400 installations. In particular
the European Commission produced a document titled
“Reference Document on the Best Available Techniques for
Waste Incineration” August 2006 (European Commission,
2006) – available via http://eippcb.jrc.es/reference/BREF/
wi_bref_0806.pdf. Although the main focus of the document
is incineration it also includes information on waste pyrolysis
and gasification systems. The report notes when referring to
gasification BAT emissions standards that:
“the BAT associated emissions levels for releases to
air from the combustion stage of such installations
are the same as those established for incineration
installations.” (page IV Executive Summary)
The approach adopted seeks to identify BAT standards
for individual components of waste to energy waste
management and then benchmark those standards against
the New Energy waste to energy facility. Any diversions from
BAT will also be highlighted and justified in the context of a
facility located in Port Hedland, Western Australia.

• Particulates (dust): the Entech gasifier is a fixed bed
gasifier operated at low velocity ensuring that the ash or
dust remains on the bed of the reactor. Incinerators are
preferentially operated in a turbulent mode with large gas
volumes to ensure complete combustion and this results
in particulates being entrained into the flue gas as fly ash.
Increased fly ash contributes to an increase in the levels of
heavy metals in the flue gas and can act to catalyse dioxin
formation and reformation.
The points above illustrate that incinerators rely more on the
air quality control systems to achieve BAT emissions whereas
gasification processes produce a flue gas stream at the exit
of the syngas burner which is intrinsically cleaner. New Energy
believes that this is a significant factor contributing to a lower
level of environmental impact and a reduced risk of impacts
during process upset conditions.

5.18.4 BAT Emission Standards (Defining
Maximum Extent Achievable)
Emission and performance levels associated with BAT are not
the same as emissions limit values such as the EU Directive
2000/76/EC limits which are quoted in this document. The New
Energy facility will operate at BAT emission standards with the
EU Directive 2000/76/EC limits acting as a regulatory ceiling
for emissions from the plant. This section looks at the criteria
for establishing BAT emissions and compares the designed
performance of the Boodarie facility against those standards.

The European Commission (2006) does not indicate that
gasification is BAT over incineration or vice versa. However,
it does characterise the aims of gasification of waste as:

5.18.5 New Energy Boodarie Emissions
Performance Benchmarked against BAT
Standard and MEA Emission Performance.

• Convert certain fractions of the waste into process
gas (called syngas); and

In order to compare the New Energy Boodarie waste to
energy facility against BAT and MEA levels, Table 19 shows the
emissions performance of the plant.

• Reduce gas cleaning requirements by reducing
flue-gas volumes.
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Table 18: European Commission Reference Document on the Best Available Techniques for Waste (mg/Nm3 or as Stated)
SUBSTANCE

NONCONTINUOUS
SAMPLES

1/2 HOUR
AVERAGE

24 HOUR
AVERAGE

COMMENTS

Total Dust

1-20 (See
split View 2)

1-5

In general the use of fabric filters give the lower levels within
these emission ranges. Effective maintenance of the dust
control system is very important. Energy use can increase
as lower emission averages are sought. Controlling dust
levels generally reduces heavy metals as too.

Hydrogen Chloride
(HCl)

1-50

1-8

Hydrogen Fluoride
(HF)

<2 (See split
view 2)

<1

Sulfur Dioxide (SO2)

1-150 (See
split view 2)

1-40 (See
split view 2)

Waste control, blending and mixing can reduce
fluctuations in raw gas concentrations that can lead to
elevated short term emissions. Wet FGT (flue gas treatment)
systems generally have the highest absorption capacity
and deliver the lowest emission levels for these substances,
but are generally more expensive. See Table 5.3 (of
European Commission, 2006) for consideration of criteria
for selection between the main FGT systems, including
cross media impacts.

Nitrogen monoxide
(NO) and nitrogen
dioxide (NO2)
expressed as
nitrogen dioxide
for installations
using SCR

40-300
(See split
view 2)

40-100
(See split
view 2)

Waste and combustion control techniques coupled with
SCR (selective catalytic reduction) generally result in
operation within these emission ranges. The use of SCR
imposes an additional energy demand and costs. In
general at larger installations the use of SCR results in less
significant cost per tonne of waste treated. High N waste
may result in increased raw gas NOX concentrations.

NO and NO2
expressed as
nitrogen dioxide
for installations
not using SCR

30-350

120-180

Waste and combustion control techniques with SNCR
generally result in operation within these emissions ranges,
24 hour averages below this range generally require SCR
although levels below 70mg/Nm 3 have been achieved
using SNCR e.g. where raw NOX is low and/or at high
reagent dose rates. Where high SNCR reagent dosing rates
are used, the resulting NH 3 slip can be controlled using wet
FGT with appropriate measures to deal with the resultant
ammoniacal waste water. High N waste may result in
increased raw gas NOX concentrations. (See also note 8 in
respect of small installations).

Gaseous and
vaporous organic
substances,
expressed as TOC

1-20

1-10

Carbon Monoxide

5-100

5-30

Techniques that improve combustion conditions reduce
emissions of these substances. Emission concentrations are
generally not influenced greatly by FGT. CO levels may be
higher during start-up and shut down and with new boilers
that have not yet established their normal operational
fouling levels.

Mercury and its
compounds (as Hg)

<0.05
(See split view 2)

0.001-0.03

0.001-0.02

Adsorption using carbon based reagents is generally
required to achieve these emission levels with many wastes
– as metallic Hg is more difficult to control than ionic Hg.
The precise abatement performance and techniques
required will depend on the levels and distribution of Hg in
the waste. Some waste streams have very highly variable
Hg concentrations – waste pre-treatment may be required
in some cases to prevent peak overloading of FGC system
capacity. Continuous monitoring of Hg is not required by
Directive 2000/76/EC but has been carried out in some
Member States.

Total cadmium
and thallium (and
their compounds
expressed as the
metals)

0.005-0.05
(See split view 2)

0.001- 0.03

0.001-0.02

See comments for Hg. The lower volatility of these
metals than Hg means that dust and other metals
control methods are more effective at controlling these
substances than Hg.
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SUBSTANCE

NONCONTINUOUS
SAMPLES

1/2 HOUR
AVERAGE

24 HOUR
AVERAGE

COMMENTS

∑ other metals

0.005-0.5

Techniques that control dust levels generally also control
these metals.

Dioxins and furans
(ng TEQ/Nm3)

0.01-0.1
(See split view 2)

Combustion techniques destroy PCDD/F in the waste.
Specific design and temperature controls reduce denovo synthesis. In addition to such measures, abatement
techniques using carbon based adsorbents reduce final
emissions to within this emission range. Increasing dosing
rates for carbon adsorbents may give emissions to air as low
as 0.001 but result in increased consumption and residues.

Substances not included in Directive 2000/76/EC on waste incineration
Ammonia (NH 3)

<10

Benz(a)pyrene

For these substances there was insufficient
data to draw a firm BAT conclusion on
emission levels. However, the data provided
in Chapter 3 indicates that their emission
levels are generally low. PCB’s, PAH’s and
benz(a)pyrene can be controlled using the
techniques applied for PCDD/F. N 2 O levels
are determined by combustion technique
and optimisation and SNCR optimisation
where urea is used.

PCB's
PAHs
Nitrous Oxide (N 2 0)

1-10

<10
(See split
view 1)

Effective control of NOX abatement systems, including
reagent dosing contributes to reducing NH 3 emissions.
Wet scrubbers absorb NH 3 and transfer it to the waste
water stream.
Techniques that control PCDD/F also control Benz(a)
pyrene, PCB’s and PAH’s.
Effective oxidative combustion and control of NOX
abatement systems contribute to reducing N 2 O emissions.
The higher levels may be seen with fluidised beds operated
at lower temperature e.g. below 900˚C.

Source European Commission (2006) – Table 5.2: Operational Emission Level Ranges Associated with the use of BAT for releases to Air from Waste Incinerators.
Notes:
1. The ranges given in this table are the levels of operational performance that may generally be expected as a result of the application of BAT – they are not legally
binding emission limit values (ELV’s).
2. ∑ other metals + sum of Sb, As, Pb, Cr, Co, Mn, Ni, V and their compounds expressed as the metals.
3. Non-continuous measurements are averaged over a sampling period of between 30 minutes and 8 hours. Sampling periods are generally in the order of 4-8 hours for
such measurements.
4. Data is standardised at 11% oxygen, dry gas, 273K and 101.3kP.
5. Dioxins and furans are calculated using equivalence factors as in EC/2000/76.
6. When comparing performance against these ranges, in all cases the following should be taken into account; the confidence value associated with determinations
carried out, that the relative error of such determinations increases as measurement concentrations decrease towards lower detection levels.
7. The operational data supporting the above mentioned BAT ranges were obtained according to the currently applied codes of good monitoring practice requiring
measurement equipment with instrument scales of 0-3 times the WID ELV. For parameters with an emission profile of very low baseline combined with short peak
emissions, specific attention has been paid to the instrument scale. For example changing the instrument scale for measurements of CO from 3 times the WID ELV to
a 10 times higher value, has been reported in some cases, to increase the reported values of the measurement by a factor of 2-3. This should be taken into account
when interpreting this table.
8. One Member State reported that technical difficulties have been experienced in some cases when retrofitting SNRC abatement systems to existing small MSW
incineration installations, and that the cost of effectiveness (i.e. NOX reduction per unit cost) of NOX abatement (e.g. SNRC) is lower at small MSWI’s (i.e those MSWI’s of
capacity of <6 tonnes per hour).
Split Views:
1. BAT 35: based upon their knowledge of the performance of existing installations a few Member States and the Environmental NGO expressed the split views that the 24
hour NH 3 emission range associated with BAT should be <5mg/Nm 3 (in place of the 10mg/Nm 3).
2. BAT 35: One Member State and Environmental NGO expressed split views regarding the BAT ranges in table 5.2 (Air). These split views were based upon their
knowledge of the performance of a number of existing installations and their interpretation data provided by the TWG and also of that included in this BREF document
(e.g. Chapter 3). The final outcome of the TWG meeting was that the ranges shown in Table 5.2 but with the following split views recorded total dust 1/2 hour average
1-10mg/Nm 3 , NOX (as NO 2) using SCR 1/2 average 30-200 and 24hr average 30-100mg/Nm 3 . Hg and its compounds (as Hg) non-continuous 0.001-0.03mg/Nm 3 , Total
Cd + Ti non-continuous 0.005-0.03mg/Nm 3 , Dioxins and furans non-continuous 0.01-0.05ng TEQ/Nm 3 . Based on the same rationale, the Environmental NGO also
registered the following split views: HF1/2 hour average <1mg/Nm 3 , SO 2 1/2hr average 1-50mg/Nm 3 and 24hr average 1-25mg/Nm 3 .
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Table 19: Inlet/Outlet Conditions and Efficiency of the Air Quality Control System for the Boodarie Project
CONSTITUENT

AQCS INLET MASS
FLOW RATES
(Kg per 1-tonne
of WDF Feed)

AQCS DESIGN
REMOVAL EFF.
(%)

AQCS OUTLET MASS
FLOW RATE
(Kg per 1-tonne
of WDF Feed) (1)

EXHAUST GAS EMISSION RATES
(mg/Nm3 @ 11% O2
REF unless otherwise indicated ) (1)

Dioxin (I-TEQ)

1.54 x 10-8 (2)

See Note 3 (3)

3.53 x 10-10 (4) (5)

0.0230 (ng/Nm 3) (4) (5)

TOC/VOC

0.0134631

Nil

0.0134631 (4) (5)

0.8800 (4) (5)

HM

0.0621

(6)

97.86

0.0013542

0.0736 (6)

Hg

0.0001 (6)

97.86

0.0000028 (6)

0.0002 (6)

Cd + Tl

0.0016

97.86

0.0000334

0.0022 (6)

SOX

5.670

97.96

0.1156000 (7)

7.55 (7)

NOX

1.524

67.20

0.7466000

48.80 (7)

HCl

1.630

97.96

0.0332000 (7)

2.17 (7)

HF

0.190

97.96

0.0038000

0.25

CO

0.183

Nil

0.1831000

11.97 (4) (5)

PM

1.433

99.00

0.0143000

(6)

(6)

(6)

(8)

(4) (5)

0.94

Notes in relation to Table 19:
1.

Exhaust gas emission rates of Table 19 are consistent with actual Entech plants in commercial operation. Refer to the details of “Average Results of 10 Independent
Emission Tests of Entech-WtGas Plants Firing Syngas” (Appendix 8).

2.

Estimated value extrapolated from Appendix 8.

3.

Table 5.2 of EC-IPPC BAT design regulation (Operational Emission Levels Associated with BAT) states “Combustion techniques destroy PCDD/F in the waste. Specific design
and temperature controls reduce de-novo synthesis. In addition to such measures, abatement techniques using carbon based absorbents reduce final emissions”.

4.

PM, acid gas and HM emission rates have been verified by mass balance calculation, however dioxin (I-TEQ), TOC/VOC and CO emission rates can’t be verified in
the same way. Subsequently these emission rates are based on independent emission test results of actual Entech plants in commercial operation (Appendix 8).

5.

The independent emission test results detailed in Appendix 8 are mostly derived for high HCl applications where dioxin, TOC/VOC and CO emissions are considerably
greater than for a facility handling the typical WDF of the Boodarie project. Subsequently there is nominal +50% AQCS design contingency input for these
constituents. Consequently expected dioxin, TOC/VOC and CO emissions for the Boodarie facility will be <½ of that noted in Table 19.

6.

HM output quoted in this table is approximately 10-fold (x10) greater than expected actual for Boodarie; as for the Boodarie Plant feedstock with high HM content
(e.g. batteries, printed circuit boards, PVC, etc.) will be removed by an upstream Material Recycling Facility (MRF). On this basis, expected HM output at Boodarie
would be expected to be around 1/10th of that noted in Table 19.

7.

Design basis of the AQCS is theoretical removal efficiency of 97.96% for SO X and HCl emissions. Actual results from 4 commercial plants show an average removal
efficiency of 98.35% and 98.98% respectively. As a result, it is expected that actual SOX emissions at Boodarie would be approximately 20% lower than quoted in Table
19 while HCl emissions for HCl would be around 50% lower.

8.

Table 2.15 of EC-IPPC BAT regulation (Steam-water Cycle Improvements) states “Recycling part of the flue gas decreases NOX level by approx. 100 mg/Nm 3; Source
50, CNIM, 2003”. Exhaust gas recirculation is a fundamental requirement for modern low NOX burners and is included in Entech’s design.
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Table 20: Comparative Analysis of Mea Control of Emissions of the Air Quality Control System For The Boodarie Project
CONSTITUENT

EXHAUST GAS
EMISSION RATES
(mg/Nm3 @ 11% O2
Ref. unless otherwise
indicated) (1)

MEA PER EC-BAT
EXHAUST GAS
DESIGN REGULATION COMPARATIVE TO MEA OF EC-IPPC BAT
(mg/Nm3 @ 11% O2
Ref. unless otherwise
indicated) (2)

Dioxin (I-TEQ)

0.0230 (ng/Nm 3)

0.01-0.1 (ng/Nm 3)

Complies with MEA. Design basis is 23% of upper MEA range Limit (3)

TOC/VOC

0.8800

1-10

Complies with MEA. Design basis is 9% of upper MEA range Limit (3)

HM

0.0736

0.005-0.5

Complies with MEA. Design basis is 15% of upper MEA range Limit (4)

Hg

0.0002

0.001-0.02

Complies with MEA. Design basis is 1% of upper MEA range Limit (4)

Cd + Tl

0.0022

0.005-0.05

Complies with MEA. Design basis is 4.4% of upper MEA range Limit (4)

SOX

7.55

1-40

Complies with MEA. Design basis is 19% of upper MEA range Limit (5)

NOX

48.80

40-100

Complies with MEA. Design basis is 49% of upper MEA range Limit

HCl

2.17

1-8

Complies with MEA. Design basis is 27% of upper MEA range Limit (5)

HF

0.25

<1

Complies with MEA. Design basis is 25% of upper MEA range Limit

CO

11.97

5-30

Complies with MEA. Design basis is 40% of upper MEA range Limit (3)

PM

0.94

1-5

Complies with MEA. Design basis is 19% of upper MEA range Limit

Notes in relation to Table 20:
1.

Exhaust gas emission rates of Table 19 are consistent with actual Entech plants in commercial operation. Refer to the details of “Average Results of 10 Independent
Emission Tests of Entech-WtGas Plants Firing Syngas” (Appendix 8).

2.

Estimated value extrapolated from Appendix 8.

3.

Table 5.2 of EC-IPPC BAT design regulation (Operational Emission Levels Associated with BAT) states “Combustion techniques destroy PCDD/F in the waste. Specific
design and temperature controls reduce de-novo synthesis. In addition to such measures, abatement techniques using carbon based absorbents reduce final
emissions”.

4.

PM, acid gas and HM emission rates have been verified by mass balance calculation, however dioxin (I-TEQ), TOC/VOC and CO emission rates can’t be verified in
the same way. Subsequently these emission rates are based on independent emission test results of actual Entech plants in commercial operation (Appendix 8).

5.

The independent emission test results detailed in Appendix 8 are mostly derived for high HCl applications where dioxin, TOC/VOC and CO emissions are considerably
greater than for a facility handling the typical WDF of the Boodarie project. Subsequently there is nominal +50% AQCS design contingency input for these
constituents. Consequently expected dioxin, TOC/VOC and CO emissions for the Boodarie facility will be <½ of that noted in Table 19.
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The following graphs (Charts 4 to 10) show the Boodarie emissions performance against the European Commission BAT Standard
as referenced above in Table 20. Substances like particulates (dust) and mercury have not been graphed because the plant
performance is superior to the lower level of the BAT performance range.
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5.18.6 Additional Information on the AQCS for Boodarie as
Benchmarked Against MEA Control of Emissions
The EU guidance on Best Available Control technology
for thermal waste to energy systems is not prescriptive
given the very large range of issues and parameters
that must be considered in establishing what constitutes
best practice. One of the key pieces of advice provided
in the guidance document is that determining what
constitutes best practice must take some consideration
of the location proposed for a facility, the surrounding
environment and the waste types to be handled.

After a careful consideration of the guidance provided in in
the Best Practice document, New Energy has identified the
following as key factors representing best practice for the
Boodarie facility.
Table 21 presents these factors and an assessment of the New
Energy proposal against them. It needs to be recognised that
there are many other factors and issues, but in New Energy’s view
the key issues are identified in Table 21 are the most relevant.

Table 21: Summary of New Energy Compliance with Best Practice/MEA
FACTOR

BEST PRACTICE GUIDANCE

ASSESSMENT OF NEW ENERGY PROJECT AGAINST BAT GUIDANCE

Technology
selection
and waste type

The plant design needs to
match the types of waste
to accepted.

The New Energy Entech gasifier design with solid hearth, push
stoking and long residence time are well suited to the waste streams
being handled.
The gasifier syngas burner combination maximises removal of carbon
from the wastes and destruction of organic compounds including
dioxins and furans.
The gasifier design minimises gas volumes and flyash loads minimising
dioxin and heavy metals in the flue gas.

Waste Assessment

Waste Feed
Systems

Management systems should
be in place to identify and
divert hazardous or unsuitable
waste types.

New Energy is selective about the waste streams accepted.

Continuous operation is
preferable to batch operation.

The New Energy Facility will operate on continuous basis.

Recyclable materials such
as ferrous metals should be
recovered where feasible.
Waste should be homogenised
in terms of calorific value,
moisture content and density.

The plant includes an MRF to segregate recyclables and
unsuitable materials.
New Energy’s management systems will incorporate strict
protocols for identifying and managing unsuitable waste materials
at the tipping floor and through the MRF.
The MRF will homogenise and bale waste for feeding to the gasifiers.
The MRF will segregate ferrous and non-ferrous metals, glass and inert
materials such as sand and concrete for recycling.
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Table 21: Summary of New Energy Compliance with Best Practice/MEA (Cont.)
FACTOR

BEST PRACTICE GUIDANCE

ASSESSMENT OF NEW ENERGY PROJECT AGAINST BAT GUIDANCE

Combustion
systems

Combustion systems should
incorporate sophisticated
control systems to optimise
recovery of energy, destruction
of organic compounds and
hazardous air pollutants.

New Energy system is computer controlled with proven equipment and
well developed and proven management software

The thermal plant should
incorporate a continuous
monitoring system for key flue
gas parameters.

The New Energy facility will operate at 850˚C with 2 seconds
residence time in the syngas burner which is consistent with WID
recommendations for systems operating on feed streams containing
less than 1% chlorine.

Systems should aim to minimise
flue gas volumes.

The New Energy facility design has a solid stepped hearth and very
long (16-24 hour residence time) in the hearth to continuously expose
fresh surfaces for gasification, prevent loss of fines and achieve
maximum recovery of carbon compounds. The residual carbon content
will be significantly less than 3%.

Combustion temperatures
should be set as low as possible
consistent with achieving
complete destruction of
organics and HAPs.
Grate systems should be
designed to minimise loss of
unburnt fines through the grate
in order to keep residual carbon
in bottom ash to <3%.

New Energy facility incorporates a ‘state of art’ CEMS.
Being based on gasification, the New Energy system produces
significantly lower volumes of flue gas with all of the attendant benefits.

The New Energy gasification design complies with the BAT
recommendation in terms of separate combustion stage
(syngas burner) with energy recovery and operational emission
levels to atmosphere.
All residues are captured for re-use or disposal at licensed facilities.

When gasification or pyrolysis
is used, in order to avoid the
generation of waste, it
is BAT to:
• combine the gasification
or pyrolysis stage with a
subsequent combustion
stage with energy recovery
and flue-gas treatment that
provides for operational
emission levels to air within
the BAT associated emission
ranges specified in this BAT
chapter, and/ or
• recover or supply for use
of the substances (solid,
liquid or gaseous) that
are not combusted.
Boiler Design/
Energy Recovery

Flue gas temperatures to the
boiler need to be controlled to
avoid the formation of residues
on boiler surfaces.
For gasification systems the
system design should aim to
recover 80% of thermal energy.
Preferentially locate in a
position where waste heat can
be recovered.
Maximise the efficiency of
electrical power production.

New Energy facility controls boiler temperatures to prevent formation of
sticky substances on boiler heat transfer surfaces.
New Energy system complies with Thermal efficiency requirement.
New Energy is looking to supply waste heat to an adjoining premise.
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FACTOR

BEST PRACTICE GUIDANCE

ASSESSMENT OF NEW ENERGY PROJECT AGAINST BAT GUIDANCE

Flue Gas
Treatment system
performance
Flue-gas
Treatment Design

Flue Gas system to meet
the BAT/MEA Operational
emission targets.
Consider site, cross media and
energy efficiency factors when
deciding between Wet, Dry
and semi dry FGT systems and
scrubbing reagents.

New Energy complies with all proposed emissions targets.

Dry activated carbon injection
offers optimal performance in
Heavy metal control.

New Energy uses dry granulated activated carbon injection for
enhanced dioxin and heavy metal control.

New Energy Facility incorporates a dry sodium carbonate based alkali
scrubber with activated carbon adsorbent injection and high efficiency
fabric filter. This system provides high scrubbing efficiency while
maximising energy efficiency and avoiding the occupational health
issues associated with handling lime.

The New Energy facility uses data from the CEMS to optimise combustion
Fabric Filtration best particulates conditions and the performance of the Flue Gas Treatment system.
control and acts to enhance the
New Energy FGT includes significant redundancy on all fans and blowers
efficiency of acid gas scrubbing
and pumps and the fabric filter to minimise downtime.
and carbon adsorbent
performance as these coat
the filter bags and continue to
remove these contaminates in
the flue gas.

NOX Control

Heavy Metal
Control

Use CEMS data to control the
rate of reagent addition based
on contaminant loadings.
Use of Selective Catalytic
Reduction is BAT where Flue Gas
NOX levels are high and NOX
control is critical
Combustion/gasification
processes minimise turbulence
and concentrations on
particulate matter in flue gas.

The new energy system incorporates low NOX burners and flue gas
recirculation to minimise NOX and meets the MEA performance levels.
New Energy prefers not to employ SCR or SNCR because of the need for
additional chemical reagents.
The New Energy gasification process is fully compliant with
these requirements.

Minimise flue gas volumes
and turbulence to minimise
particulates.

Dioxin Control

Use of carbon injection and
fabric filters to capture volatile
metals and particulates.
Comprehensive control over
combustion parameters to
ensure complete destruction
of organics and HAPS including
at least 2 seconds residence
and 850˚C in secondary
combustion chamber.

New Energy system is totally compliant.

Minimise flyash in flue gas.
Rapid quench of temperature
in boiler to below 250˚C prevent
de-novo synthesis of dioxins.

Environmental
Management
System

Use of activated carbon
injection and fabric filters as
an adsorbent.
Implement an Environmental
Management System (EMS)
consistent with ISO 14000.

New Energy will comply.

Notes in relation to Table 21:
•

Green highlight means fully compliant with BAT/MEA

•

BLUE highlight means compliant with BPM based on assessment of cross media or energy considerations
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5.19

Project Schedule

Construction for the project is scheduled to begin in the 2nd
quarter of 2013 with commercial operations commencing
by the 3rd quarter of 2014. An outline of the proposed
construction scheduled is provided in Table 22.

Table 22: Approximate Project Schedule
TIME COMPLETED

EVENT

January 2013

Project Start

January 2013

Architectural design

January 2013

Civil & structural design

January 2013

Detailed M & E Design

January 2013

Vendor Sub-contract Packages

March 2013

Review Vendor Bids

April 2013

Issue Vendor Purchase Orders

April 2013

Fabrication of Main Equipment

April 2013

Site Works, Site Building & Structural Work

June2013

Civil work

June 2013

Infrastructure & utilities work

June 2013

Install MRF

August 2013

Main Equipment Factory Testing

August 2013

Vendor Items Factory Testing

September 2013

Shipping of Main Items to Site

September 2013

Gasification install

October 2013

Commissioning of Main Items

December 2013

Plant room construction

Febuary 2014

Project Installation Complete
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6. Stakeholder Engagement
6.1

Identification of Stakeholders

New Energy has consulted with State Agencies, State and Federal politicians, the ToPH and other Pilbara local governments to
inform them of this proposal. Table 23 summarises organisations consulted and the response to the project.

Table 23: Stakeholder Consultation
STAKEHOLDER
Town of Port Hedland

COMMENT
• Very supportive of the proposal and keen to provide waste to the facility.
• Initial meeting with Mayor and CEO to introduce the project.
• Presentation conducted twice to full Council meetings.
• Presentation at “Port Hedland Concept Forum” with full councillor representation.
• Presentations made to Council officers representing engineering, planning and health.

Pilbara Development Commission

• Very supportive of the proposal. Provided project support in the form of a “REMPLAN”
Economic Impact Model. The model measures the economic and social impact of
the waste to Energy project.
• Two presentations made to CEO Steven Webster.

Pilbara Regional Council

Two presentations have been made to a full meeting of the Pilbara Regional Council.
Members supportive of concept.

Environmental Protection Authority
(Paul Vogel)

Information briefing provided.

Waste Management Authority

The past and present Chairman of the Waste Authority has been briefed on the project
and expressed support. A formal presentation was also made to the full Board of the
Waste Authority. Regular briefings have also been held with the General Manager of the
Waste Authority.

Port Hedland Industry Council

PHIC supported the PER submission with extensive background air modelling data
to assess the cumulative effect of the waste to energy air emissions. New Energy has
become an associate member of PHIC to ensure ongoing consultation with key industry
players. Other members include FMG, BHP Billiton, Port Hedland Port Authority, Atlas,
Newcrest, Mineral Resources Limited, P & O, Aditya Birla, Consolidated Minerals and Roy
Hill Infrastructure.

BHP Billiton Iron Ore

Supportive of project. Representatives attended the Community Consultation Day.
Have engaged in preliminary discussions with regard to sending waste railway sleepers
to facility. Presentations have also been made to senior environmental staff regarding
the project.

Chevron

Chevron has shown interest and support for the project since first becoming aware of the
proposal. Several presentations have been made to their environmental and operations
management. Delegation from Chevron accompanied New Energy for a plant site visit
in Poland to review technology. Currently engaged in discussions regarding their Pilbara
waste disposal.

WMAA Pilbara Sub-Branch

Waste Management Association is the leading waste industry body in Australia. NEC is
one of the founding members of the WMAA Pilbara Sub-branch. This forum has provided
regular meetings with local waste carriers, transport companies, recycling companies,
Councils and Miners. It has been an excellent forum to understand the unique nature
of waste management in the Pilbara and looking for local solutions. The Sub-Branch
receives regular updates on the waste to energy project and is wholly supportive of it.

CARE Port Hedland

This active community group has been briefed at one of its regular meetings and
responded in a supportive manner. Representatives also attended the Community
Consultation day. Supportive of project but keen to learn more and stay involved as
project develops.
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6.2

Consultation Approach

• Advertising in the local media.

None of those who attended the consultation session
expressed opposition to the proposal and most were
openly supportive. One or two attendees requested further
information before adopting a final position on the proposal
and where possible this information has or is being provided
by New Energy.

• A community information session held in
Port Hedland on 25 August 2011.

6.3

New Energy has engaged in community consultation.
This has included:
• Presentation of detailed information on the
New Energy website.

This first consultation session was held on 25 August 2011,
in three separate 2-3 hour sessions. A total of nine people
attended (a copy of the questions raised during the
consultation is included in Appendix 10).

Key Issues

During the course of the consultation a range of issues
were raised. A summary of these and a response to each
is provided in Table 24.

Table 24: Summary of Key Issues and Responses
STAKEHOLDER

RESPONSE

Town of Port Hedland

Very supportive of the proposal and keen to provide waste to the facility. Formal
Development Application yet to be submitted. Engineering fully supportive and
Town of Port Hedland integrating the project into future waste management strategy.
Health services consulted and no concerns were raised about negative impact to
local communities.

Pilbara Development Commission

PDC wanted information on economic impact of the plant and has worked with NEC
to provide report.

DEC Pilbara Office (Alana Kidd)

Briefed on the proposal and supportive, detailed information will be provided during
Works Approval stage of project.

Environmental Protection Authority
(Dr Paul Vogel)

Key Issues identified in Environmental Scoping document and to be addressed in PER
submission herein.

Waste Management Authority

WMA has released the ‘WA Waste Strategy” and project supportive of State initiatives for
regional waste management. Particularly increasing diversion targets for waste
from landfills.

BHP Billiton Iron Ore

Supportive of project. Have stressed that any management of BHPB generated waste
will need to be done in accordance with their exacting standards and procedures.
NEC will ensure that these are considered when developing management plans for
plant operation.

Chevron

Supportive of the project. Chevron has also stressed any management of
Chevron waste needs to be done in accordance with their strict environmental
management guidelines and company policy. NEC will ensure operational
procedures meet these standards.

Port Hedland Industry Council

Members have expressed desire to learn more about the project. NEC will do this as an
associate member of the PHICC and via the PER process. A comment will be sought
from them during the PER public comment period.

WMAA Pilbara Sub-Branch

Engaged in ongoing meetings regarding provision of support for the NEC project.

CARE Port Hedland

This active community environmental group has been briefed at one of its regular
meetings and responded in a supportive manner. The Group wants to ensure that Port
Hedland will benefit from the project by becoming more sustainable and by avoiding
some of the issues associated with the current landfill such as windswept rubbish and
broken glass. Recycling was also a key factor in accepting the waste to energy project.

In summary, all who have been briefed on the project appear to be supportive of it proceeding.
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7.

Existing Environment

7.1

Climate

The Port Hedland climate is a semi-desert tropical climate.
Weather patterns are characterised by extremes in both
temperature and rainfall. Tropical cyclonic activity generally
occurs between November and March.
According to climate data collected from the Port Hedland
Airport (located approximately 10.5km to the east of the site),
Port Hedland experiences a mean annual rainfall of 314.5mm/
annum with 296.4mm being recorded between December
and June inclusive and the balance (21.2mm) during
the dry season. Most of the rainfall comes from scattered
thunderstorms and the occasional tropical cyclone. The mean
minimum and maximum temperatures are 19.4˚C and 33.2˚C
respectively with the hottest month being March and the
coolest month being July (Weatherzone, 2012). Climate data is
presented graphically in Chart 11.
The hot summer season occurs between October and April,
while the cooler winter season occurs between May and
September. Most of the annual rainfall is recorded between
January and March due to cyclonic activity and tropical
thunderstorms. Some rainfall is recorded during April to June
and is generally associated with the passage of low pressure
systems through the south of Western Australia.
Winds are variable seasonally in direction and strength. The
windiest conditions are experienced in summer, with winds
generally prevailing from the north-west (BoM, 2012). West
and north-westerly winds are dominant in summer, spring
and most of autumn. In general, westerly winds are dominant
in the morning, shifting to north-westerly in the afternoon,
with an accompanying increase in speed. In winter, east to
south-easterly winds are dominant in the mornings and shift to
north-easterlies in the afternoon before easing in the evening
in response to diurnal land temperature changes.

Chart 11: Climate Data – Port Hedland Airport

Source: Weatherzone (2012)

The average annual wind speed is approximately
18km/h, however wind gusts can exceed 80km/h during
thunderstorms. These wind gusts are generated by the
interaction of high pressure belts and northern tropical low
pressure systems (BoM, 2012).
The coast from Port Hedland to Exmouth Gulf is the most
cyclone prone area in Australia. Port Hedland has been
severely impacted by several severe tropical cyclones in the
last thirty years. One of the most damaging was Cyclone Joan
in December 1975, causing damage estimated at $20 million.
Maximum wind speeds in Port Hedland reached 208km/h
(132mph) and that was with the centre of the cyclone crossing
some 50km west of the town. In general, the cyclone season
lasts from November to April, although tropical cyclones can
occur outside of this period.

7.2

Geomorphology and Topography

The site is located on the Pilbara Coastal Plain. The Pilbara
landscape is typically flat and highly weathered with low
rangelands occurring in the interior, representing a landscape
that has remained largely unchanged for 100 million years.
The study area has elevations ranging from approximately 11m
AHD to 12m AHD with the low fall of the land grading towards
the north-east towards South-West Creek.

7.3

Land Systems and Landforms

The site is located within the Uaroo land system as defined by
Van Vreeswyk et al. (2004). This system consists of broad sandy
plains that support shrubby hard and soft spinifex grasslands.
The majority (82%) of the Uaroo land system is comprised of
sandy/loamy plains.

58

Public Environmental Review
Boodarie Waste to Energy and Materials Recovery, Port Hedland

7.

Existing Environment (Cont.)

7.4

Geology and Soils

According to the 1:250,000 geological map sheet for Port
Hedland – Bedout Island (Geological Survey of Western
Australia (GSWA), 2006a) the site is located within Quaternary
age mixed floodplain deposits comprising sand, silt, clay and
gravel adjacent to drainage channels.
The 1:50,000 Urban Geology map sheet for Port Hedland
(GSWA, 2006b) shows that the site consists of Pleistocene age
red-brown Silty Sands, (Qps).

7.4.1

Acid Sulphate Soils

Acid sulphate soils (ASS) is a general term to include potential
acid sulphate soils (PASS) and or actual acid sulphate soils
(AASS). PASS are soils or sediments that have not undergone
oxidation while AASS are soils or sediments that have
undergone some oxidation to produce sulphuric acid
(Department of Environment and Conservation (DEC) 2009).
ASS can be soils, sediments and/or substrates that contain
iron sulphides. In Western Australia, ASS are commonly
associated with freshwater wetlands, tidal flats, flood plains,
shallow estuarine marine deposits and saline sulphate rich
groundwater (DEC, 2009).
An ASS risk map covering Port Hedland has been developed
by the DEC (Figure 6). In the Pilbara Coastline Acid Sulphate
Soils Risk Map, the proposed waste to energy facility is located
within an area that has been mapped as no known risk of ASS.

7.5

Hydrology

7.5.1

Catchment

The proposed waste to energy facility is located within the
lower reaches of the South-West Creek catchment. The Creek is
located approximately 1,000m to the east of the site (Figure 7).

South-West Creek is approximately 53km in length, and has an
estimated catchment area of 39,500ha (Global Environmental
Modelling Systems (GEMS), 2000). The primary flow channels
have discontinuities and are connected by overland flow
paths that experience relatively shallow, slow moving sheet
flow (GEMS, 2000).

7.5.2 Surface Water Quality
There is limited data available for water quality of South-West
Creek. A search request of DoW records identified three surface
water sample locations along South-West Creek (Table 25).
Monitoring of surface water within South-West Creek
commissioned by BHP Billiton Iron Ore indicated that pH
varies from 7.9 to 8.7 and total dissolved solids (TDS) varies
from 330 to 260,000mg/L (BHP Billiton Iron Ore 2005, 2008).

7.5.3 Flooding
Cardno (2011) has modelled and mapped the predicted
combined effects of catchment flooding and coastal storm
surge. Based on the available topographical data and
mapping from Cardno (2011), the New Energy site would be
inundated during a 100 year Average Recurrence Interval
(ARI) event taking into account the combined factors or
flooding and storm surge.
DoW provided an extract from this mapping depicting the
100 year ARI flood levels for the New Energy site as modelled
by Cardno (2011) (Figure 8) indicating that that the entire site
is subject to flooding during major river flows, with the 100
year ARI flood level estimated to be between 11.0 and 12.0m
AHD (Figure 8). The natural surface elevation of the site ranges
between 11.5 and 12.0m AHD, indicating that the site will be
inundated by approximately 0.5m.

The ephemeral South-West Creek system drains northward
to the Port Hedland harbour, eventually discharging to the
west of Anderson Point. The creek is dry for the majority of the
year, except in periods of heavy rainfall which can result in
significant run off occurring.

Table 25: Surface Water Sample Data
WIN SITE
IDENTIFIER

LOCATION
DESCRIPTION

COMMENCED

CEASED

WATER QUALITY COMMENTS

14932

North West Coastal
Highway

17/7/1968

6/2/1980

Limited Water quality Data

23000154

Great Northern
Highway Bridge

1/3/1999

23000226

Boodarie

TDS ranged from 188 to 314mg/L
Conductivity ranged between 71 and 318µS/cm

14/6/2000

-

No water quality data

3/8/2007

Single sample
Conductivity – 120µS/cm
Total Nitrogen – 0.73mg/L
Total Phosphorus – 0.043mg/L
Total Suspended Solids 10mg/L
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7.6

Groundwater

7.6.4 Groundwater Quality

7.6.1

Groundwater Resources

Groundwater quality information is limited for the Boodarie
region. The pH of groundwater in the decommissioned HBI
Plant site ranged between 6.7 and 8.4 with salinity values
ranging from 960 to 80,000mg/L TDS (BHP Direct Reduced
Iron 1994; BHPBIO, 2005 and 2008). The extreme salinity ranges
recorded for the decommissioned HBI Plant site at Boodarie
reflect the tidal influence on groundwater near the coastline.
The actual salinity readings beneath the site will be lower as
the salinity levels in groundwater decreases with distance
inland from the coast (BHPBIO, 2005). Similar values are
expected beneath the waste to energy site.

A search of the Department of Water (DoW) register of
groundwater bores in the Boodarie region indicated that
14 bores exist within a 5km radius of the site with the nearest
bore approximately 1.2km south of the site. The majority of
these bores are likely to be used for livestock purposes.
The site is not located in a proclaimed drinking water source
area. Port Hedland and South Hedland are supplied with
drinking water from the Yule River and De Grey River borefields,
which are located approximately 28km to the south-west and
nearly 60km to the north-east of the site respectively.

7.6.2 Hydrogeology
The proposed Waste to Energy Facility site is situated on
coastal plain alluvial deposits which comprises surficial
sediments (DoW, 2012).
The occurrence of groundwater in the Port Hedland area is
associated with sand and gravel units within the alluvium,
augmented by weathered basement and/or calcrete.
In the Port Hedland area, the majority of the recharge of
the alluvial aquifer is likely to be a result of infiltration during
storm events. This is due to the highly permeable nature of the
majority of the soil material overlying the alluvial aquifer. Some
localised recharge to the alluvial aquifer may also occur when
surface water levels in creeks are higher than the surrounding
groundwater level. Groundwater levels are likely to vary with
tidal fluctuation in areas close to the coastline.

7.6.3 Depth and Direction of Flow
There is limited groundwater data for the Boodarie region.
The closest bore to the site (WIN Site ID 20067043) which,
according to the DoW’s WIN data indicates that groundwater
is a 10.72m AHD. The elevation at the bore is estimated to
be between 16m and 18mAHD and therefore the depth to
groundwater at the time of sampling is in the vicinity of 5 to
7m below ground level.
BHPBIO (2011), constructed groundwater elevation contours
using data contained within the DoW’s WIN database.
It has been surmised that groundwater flows north, northeast towards the coast with a gentle hydraulic gradient
(Figure 9). The contours suggest that groundwater near the
site is approximately 5m AHD or approximately 7 to 8m below
ground level. Monitoring results from groundwater bores within
the decommissioned HBI Plant indicate that the elevation of
groundwater varies from 3 to 5m AHD in the plant site (BHP
Direct Reduced Iron 1994; BHPBIO, 2005 and 2008).
In response to rainfall recharge of the shallow unconfined
groundwater aquifer, groundwater elevations in the Boodarie
area vary seasonally by up to 2m (BHP Direct Reduced Iron
1994; BHPBIO, 2008). Groundwater elevations usually peak in
April (which appears to be due to high rainfall at the beginning
of the year) and generally decline for the remainder of the
year (BHPBIO, 2011).

7.7

Terrestrial Flora and Vegetation

7.7.1

Biogeography

The site is located in the Pilbara biogeographical region,
one of 85 biogeographical regions recognised under the
Interim Biogeographic Regionalisation for Australia (IBRA;
Environment Australia, 2000). The Pilbara bioregion has four
main components: the Hamersley, Chichester, Fortescue Plains
and Roebourne sub-regions (Environment Australia, 2000).
These sub-regions are based on the physiographic work of
Beard (1975).
The site is located in the Roebourne sub-region (PIL4).
This region is described as quaternary alluvial and older
colluvial and sub-coastal plains with a grass savannah of
mixed bunch of hummock grasses and dwarf shrub steppe
of Acacia stellaticeps or Acacia pyrifolia and Acacia
inaequilatera. Uplands are dominated by Triodia hummock
grasslands, while ephemeral drainage lines support
Eucalyptus victrix or Corymbia hamersleyana woodlands
(Kendrick and Stanley, 2001).
The Roebourne sub-region covers an area over 2,000,000ha.
The site area represents less than 0.00045% of the sub-region.

7.7.2

Vegetation

Beard (1975) mapped the vegetation of the Pilbara at a scale
of 1:1,000,000. The site lies entirely within the Abydos Plain
Botanical District of the Eremaean Botanical Province as
defined by Beard. The vegetation of this province is typically
open, and frequently dominated by spinifex, wattles and
occasional Eucalypts. Beard’s vegetation mapping has been
digitised and updated by the Department of Agriculture and
Food Western Australia.
The vegetation of the site is mapped by Beard as one
broad structural vegetation association – a mosaic of short
bunch grassland – savanna/grass plain (Pilbara)/Hummock
grasslands, grass steppe; soft spinifex (Association 589).
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7.7.3

Database Searches

7.7.4

A review of DEC and DSEWPaC databases was
undertaken to characterise the potential conservation
significant flora and vegetation values of the site and in the
general Boodarie region. The database searches involved
a review of the following:
• DEC databases, including Threatened Flora Database
(DEFL), the Western Australian Herbarium database
(WAHerb) and the DEC Priority Flora List were interrogated
for Priority and Threatened Flora for the area of interest;
• DEC Threatened and Priority Ecological Communities
(TECs and PECs) database;
• DEC’s combined biological database NatureMap; and
• DSEWPaC’s Protected Matters Search Tool.
The search results are presented in Appendix 11, and
summarised in Table 26. These indicated that there are no prior
records of Threatened or Priority Flora on the site. However,
a total of 14 Priority Flora were listed as occurring within a
50km radial area of the site. No flora protected under the
Environment Protection and Biodiversity Conservation Act 1999
was identified as occurring within 5km of the site.

Literature Review of Previous Surveys

A number of biological surveys have been conducted on the
site or in the general vicinity of the site. Only those surveys that
cover the entire site, a portion of the site or in close proximity to
the site have been summarised below:
Mattiske (1994)
Mattiske (1994) conducted a flora and vegetation survey of
the Boodarie Strategic Industrial Estate in 1994. The survey
comprised two site visits (April and September).
A total of 107 vascular plant species including two introduced
taxa were recorded and nine vegetation associations were
mapped throughout the entire Industrial Estate.
Two vegetation associations were mapped on the Waste to
Energy Plant site, these being:
• PH1 – Low shrub steppe of Acacia translucens over Triodia
pungens, Plectrachne schinzii on red sands.
• PH4 – Shrub steppe of Acacia cowleana, Acacia
tumida, Eucalyptus aspera, Eucalyptus terminalis,
Dolichandrone heterophylla, Grevillea pyramidalis
and occasionally Owenia reticulata over grasses and
spinifex on red loamy soils.

Table 26: Potential Conservation Significant Flora Species
SPECIES

SOURCE

Abutilon pritzelianum

Threatened (Declared Rare) Flora Database
WA Herbarium Specimen Database
Threatened (Declared Rare) Flora Database
WA Herbarium Specimen Database
Threatened (Declared Rare) Flora Database
WA Herbarium Specimen Database
Declared Rare and Priority Flora List

Priority 1

Priority 2

Polymeria distigma

Threatened (Declared Rare) Flora Database
Declared Rare and Priority Flora List
Threatened (Declared Rare) Flora Database
Declared Rare and Priority Flora List
Declared Rare and Priority Flora List
WA Herbarium Specimen Database
Threatened (Declared Rare) Flora Database
Declared Rare and Priority Flora List
WA Herbarium Specimen Database
NatureMap
Declared Rare and Priority Flora List
WA Herbarium Specimen Database
WA Herbarium Specimen Database

Pterocaulon sp. A Kimberley Flora

WA Herbarium Specimen Database

Priority 3

Ptilotus appendiculatus var. minor

DEC’s Declared Rare and Priority Flora List
WA Herbarium Specimen Database
NatureMap
DEC’s Declared Rare and Priority Flora List

Priority 1

WA Herbarium Specimen Database
NatureMap

Priority 1

Acacia glaucocaesia
Atriplex eremitis
Euphorbia clementii
Gomphrena cucullata
Gomphrena pusilla
Goodenia nuda
Gymnanthera cunninghamii

Heliotropium muticum

Tephrosia andrewii
Tephrosia rosea var. venulosa

No threatened or priority ecological communities have been recorded within 20km of the site.

CONSERVATION CODE

Priority 3
Priority 1
Priority 2

Priority 2
Priority 4
Priority 3

Priority 1
Priority 3

Priority 1
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No conservation significant flora was recorded at the
time of the survey. However, it was hypothesised that two
priority listed taxa – Acacia glaucocaesia and Ptilotus
appendiculatus var. minor would be present in the Boodarie
Strategic Industrial Estate.

Port Hedland area during the targeted survey. None of
these species were recorded on the site. The report did
identify a record of Gymnanthera cunninghamii (Priority 3)
approximately 1.1km east of the site in an area adjacent to
South-West Creek.

Biota (2004)

ENV (2011a)

Biota (2004) surveyed approximately 345km of Fortescue
Metals Group’s proposed Stage A rail corridor in March 2004.
One vegetation association was mapped and described by
Biota that overlapped the site:

ENV (2011a) was commissioned by BHPBIO to undertake a
Level 2 Regional Flora and Vegetation Assessment of the Port
Hedland region. The study area was 808.7km 2 .

• (Apt10) Acacia stellaticeps scattered shrubs to low
shrubland over Triodia epactia dense hummock grassland.
One Priority 3 listed taxa (Gymnanthera cunninghamii) was
recorded approximately 2km north of the site and adjacent
to South-West Creek.
ENV (2009a)
ENV Australia (ENV) (2009a) conducted a terrestrial flora
and vegetation assessment of BHP Billiton Iron Ore’s proposed
Outer Harbour Development in 2007 and 2008. A portion
of the site was included in the ENV (2009a) survey area.
One vegetation association was recorded within the portion
of the site in the survey area, this being:
• Sandplain C – A low open Corymbia flavescens woodland
over an open Acacia colei var. colei shrubland over a
low Acacia stellaticeps shrubland over a Triodia epactia
hummock grasslands/low Acacia stellaticeps shrublands
over Triodia epactia and Triodia secunda hummock
grasslands/Triodia epactia and Triodia secunda hummock
grassland mosaic.
No conservation significant taxa were recorded in the portion
of the survey area that encroached on to the site. However,
one Priority 3 taxa (Gymnanthera cunninghamii) was recorded
approximately 1.3km east of the site and adjacent to SouthWest Creek by ENV (2009a) and a Priority 1 taxa (Tephrosia
rosea var. venulosa) was recorded approximately 2.2km southeast and 2.5km south-south-east of the site.
Further afield from the site, an additional three conservation
significant taxa were recorded in the area surveyed by
ENV: Heliotropium muticum (Priority 1), Pterocaulon sp.
A Kimberley Flora (B.J. Carter 599) (Priority 3) and
Goodenia nuda (Priority 4).

The assessment consisted of database searches, a literature
review of more than 30 flora and vegetation assessment
reports conducted in the Port Hedland region (dating from
1994 until 2011). A field survey by ENV staff was conducted from
30 April 2011 to 6 May 2011 and from 20 June 2011 to 1 July
2011. In total 70 person days were invested in the survey.
No species listed under the Environment Protection and
Biodiversity Conservation Act 1999 (Cth), or gazetted as
Threatened Flora under the Wildlife Conservation Act 1950
(WA) were recorded.
A total 12 Priority Flora have been recorded in the survey area
from the ENV (2011a) survey or previous surveys.
ENV (2011a) recorded 338 taxa from 55 families and 152
genera. The combined species inventory from ENV (2011a)
and other surveys recorded 577 taxa from 67 families and
198 genera.
Forty vegetation associations were mapped in the survey
area by ENV (2011a). None of the vegetation types are listed
as a TEC under the Environment Protection and Biodiversity
Conservation Act 1999, as an Environmentally Sensitive Area
under the Environmental Protection Act 1986 or as a PEC by
the DEC.
In relation to the New Energy site, the vegetation was mapped
as being Sandplain C which is described as Low open
Corymbia flavescens woodland over an open Acacia colei
var. colei Shrubland over a low Acacia stellaticeps Shrubland
over a Triodia epactia Hummock Grassland/low Acacia
stellaticeps Shrublands over Triodia epactia and Triodia
secunda hummock grasslands/Triodia epactia and Triodia
secunda Hummock Grasslands mosaic. No Priority flora were
recorded on the New Energy site.

7.7.5
ENV (2009b)
ENV (2009b) conducted a targeted priority flora survey in the
Port Hedland area for BHPBIO’s growth projects.
No Threatened species under the Environment Protection
and Biodiversity Conservation Act 1999 or Threatened Flora
under the Wildlife Conservation Act 1950 were recorded
during the survey. However, four Priority taxa, Heliotropium
muticum (Priority 1), Tephrosia rosea var. venulosa (Priority 1),
Pterocaulon sp. A Kimberley Flora (B.J. Carter 599) (Priority 2)
and Goodenia nuda (Priority 3) were recorded within the

Vegetation Type

The vegetation on the site as mapped by ENV (2011a) was
mapped as Sandplain C which is described as Low open
Corymbia flavescens woodland over an open Acacia colei
var. colei Shrubland over a low Acacia stellaticeps Shrubland
over a Triodia epactia Hummock Grassland/ low Acacia
stellaticeps Shrublands over Triodia epactia and Triodia
secunda hummock grasslands/Triodia epactia and Triodia
secunda Hummock Grasslands mosaic (Figure 10).
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7.7.6

Conservation Significant Flora

Based on the literature review and database searches, there
have not been any prior records of Priority flora occurring on
the site (Figure 11).

In total five major fauna habitats were surveyed in the ENV
(2011b) study area, these being:

Of the species listed as potentially occurring, the species most
likely to be present on the site are Gymnanthera cunninghamii
(Priority 3) and Tephrosia rosea var. venulosa (Priority 1).
Both of these species have been previously recorded in
relatively close proximity to the New Energy site (Figure 11).
Gymnanthera cunninghamii was recorded approximately
1.2km east of the site along South-West Creek and Tephrosia
rosea var. venulosa was recorded approximately 2.4km southeast of the site.

• Tidal Flats;

7.7.7

Vegetation Condition

The vegetation on the New Energy site is considered to be in
Excellent condition (ENV, 2011a) as depicted in Figure 12.

7.8

Terrestrial Fauna

• Beach/Dunal;
• Mangroves;
• Riverine; and
• Sandplain.

7.8.3 Fauna Habitat and Habitat Quality
One habitat type is present in the study area, this being
Sandplain (ENV, 2011b). This habitat type is found in the Uaroo
land system and consists of vegetation dominated by Acacia
species. It is widespread in the Boodarie area and the wider
Port Hedland region. It does not contain any unique features
or attributes that would justify assigning a higher level of
conservation significance when compared with nearby areas.

The baseline characteristics of the fauna within the site have
been determined using information collected from surveys
conducted in the immediate region of the site.

The structure of the Sandplain habitat type is dominated by
Low Acacia shrublands over Triodia hummock grasslands with
a moderate diversity of microhabitats including shrubs, grass
hummocks and leaf litter (ENV, 2011b).

7.8.1

7.8.4 Fauna of Conservation Significance

Database Searches

A review of DEC and DSEWPaC databases was undertaken to
characterise the potential conservation significant fauna that
might utilise the site and the general Boodarie region.

The database search results are presented in Appendix 12,
and summarised in Table 27. The results indicated that within a
40km radial area of the New Energy site there is potential for:

The database searches involved a review of the following:

• DEC’s combined biological database NatureMap; and

• Six Threatened fauna species (including one listed as
Endangered and two species listed as Vulnerable under
the Environment Protection and Biodiversity Conservation
Act 1999);

• DSEWPaC’s Protected Matters Search Tool.

• Three Scheduled species;

• DEC databases, including Threatened Fauna Database;

• One Priority 1 species;

7.8.2 Literature Review of Previous Surveys
There have been many fauna studies undertaken in the Port
Hedland region, including a number of surveys in the Boodarie
area. These surveys have been conducted by a range of
consultancies including Coffey Environments, Biologic, Biota
Environmental Sciences, ecologic, ENV Australia and Mattiske
Consulting. There have been 16 fauna surveys conducted in
the study area investigated by ENV (2011b). Many of these
surveys have been reviewed and summarised by
ENV (2011b) which comprised a Level One Regional Fauna
Assessment in the Port Hedland region. The total study area
assessed by ENV (2011b) was 808.7km 2 . Apart from a literature
review, the survey also involved field investigations to provide
supplementary information. The field investigations comprised
habitat assessments, targeted surveys and transects and
opportunistic searches.

• Eight Priority 4 species; and
• Eight migratory species (listed under the Environment
Protection and Biodiversity Conservation Act 1999).
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Table 27: Potential Conservation Significant Fauna Species
SPECIES

CONS.
CODE

SOURCE

DATE
RECORDED

COMMENT

DEC Threatened Fauna Database
EPBC Protected Matters Search Tool

2009-2011

Possible as the site contains
suitable habitat

Mammals
Dasyurus hallucatus
Northern Quoll

T
En

Dasycercus cristicauda
Crest-tailed Mulgara

T

DEC Threatened Fauna Database

2009

Possible as the site contains
suitable habitat

Macrotis lagotis
Greater Bilby

T
V

DEC Threatened Fauna Database
EPBC Protected Matters Search Tool

1969

Unlikely, due to time since
last record of this species in
the region

Rhinonicteris aurantius
Orange Leaf-nosed Bat

T
V

DEC Threatened Fauna Database
EPBC Protected Matters Search Tool

2009

Possible overfly species

Mormopterus loriae subsp.
cobourgiana
Little North-western
Mastiff Bat

P1

DEC Threatened Fauna Database

2001, 2005

Unlikely, no suitable habitat
present on the site

Dugong dugon
Dugong

S

DEC Threatened Fauna Database

1995, 2010

Unlikely, marine species.

Sousa chinensis
Indo-Pacific
Humpback Dolphin

P4

DEC Threatened Fauna Database

2010

Unlikely, marine species

Pseudomys chapmani
Western Pebblemound Mouse

P4

DEC Threatened Fauna Database

1994, 2009

Unlikely, no suitable habitat
present on the site

Dasycercus blythi
Brush-tailed Mulgara

P4

DEC Threatened Fauna Database

2008

Possible as the site contains
suitable habitat

Natator depressus
Flatback Turtle

T

DEC Threatened Fauna Database

2009-2010

Unlikely, marine species

Chelonia mydas
Green Turtle

T

DEC Threatened Fauna Database

1962, 1997

Unlikely, marine species

Aspidites ramsayi
Woma

S

DEC Threatened Fauna Database

1969, 2001

Possible as the site contains
suitable habitat

Falco peregrinus
Peregrine Falcon

S

DEC Threatened Fauna Database

1977

Ardeotis australis
Australian Bustard

P4

DEC Threatened Fauna Database

1978, 1979,
2001, 2004,
2005

Possible as the site contains
suitable habitat

Burhinus grallarius
Bush Stone-curlew

P4

DEC Threatened Fauna Database

2000

Possible as the site contains
suitable habitat

Falco hypoleucos
Grey Falcon

P4

DEC Threatened Fauna Database

2000

Possible overfly species

Macroderma gigas
Ghost Bat

P4

DEC Threatened Fauna Database

2001, 2009

Possible overfly species

Reptiles

Birds
Possible overfly species
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Table 27: Potential Conservation Significant Fauna Species (Cont.)
SPECIES

CONS.
CODE

SOURCE

DATE
RECORDED

COMMENT

Birds (Cont.)
Numenius
madagascariensis
Eastern Curlew

P4

DEC Threatened Fauna Database

1977, 1979, 1980,
1981, 1991, 1999,
2001, 2002,
2004, 2005,
2006

Unlikely, no suitable habitat
present on the site

Apus pacificus
Fork-tailed Swift

Migratory EPBC Protected Matters Search Tool

Possible overfly species

Ardea alba
Great Egret, White Egret

Migratory EPBC Protected Matters Search Tool

Possible overfly species/
infrequent visitor to the
Boodarie area

Ardea ibis
Cattle Egret

Migratory EPBC Protected Matters Search Tool

Possible overfly species/
infrequent visitor to the
Boodarie area

Haliaeetus leucogaster
White-bellied Sea-Eagle

Migratory EPBC Protected Matters Search Tool

Unlikely, no suitable habitat
present on the site

Hirundo rustica
Barn Swallow

Migratory EPBC Protected Matters Search Tool

Unlikely, no suitable habitat
present on the site

Merops ornatas
Rainbow Bee-eater

Migratory EPBC Protected Matters Search Tool

Possible overfly species/
visitor to the Boodarie area

Charadrius veredus
Oriental Plover,
Oriental Dotterel

Migratory EPBC Protected Matters Search Tool

Possible as the site contains
suitable habitat

Glareola maldivarum
Oriental Pratincole

Migratory EPBC Protected Matters Search Tool

Unlikely, no suitable habitat
present on the site

Conservation Code Definitions:
Wildlife Conservation Act 1950 definitions of those listings in
Table 27:
T: Fauna that is rare or is likely to become extinct
(i.e. Schedule 1 under the Wildlife Conservation Act 1950)
S: Other specially protected fauna (i.e. Schedule 4 under
the Wildlife Conservation Act 1950)
P1 (Priority 1): Poorly known taxa
Taxa that are known from one or a few collections or
sight records (generally less than five), all on lands not
managed for conservation, e.g. agricultural or pastoral
lands, urban areas, Shire, Westrail and Main Roads WA road,
gravel and soil reserves, and active mineral leases and
under threat of habitat destruction or degradation. Taxa
may be included if they are comparatively well known from
one or more localities but do not meet adequacy of survey
requirements and appear to be under immediate threat
from known threatening processes.

P4 (Priority 4): Rare, near threatened and other taxa in need
of monitoring
a. Rare. Taxa that are considered to have been adequately
surveyed, or for which sufficient knowledge is available,
and that are considered not currently threatened or
in need of special protection, but could be if present
circumstances change. These taxa are usually represented
on conservation lands.
b. Near Threatened. Taxa that are considered to have
been adequately surveyed and that do not qualify for
Conservation Dependent, but that are close to qualifying
for Vulnerable.
c. Taxa that have been removed from the list of threatened
species during the past five years for reasons other than
taxonomy.
Environment Protection and Biodiversity Conservation Act 1999
definitions of those listings in Table 27:
CE : Critically Endangered – species or ecological
communities which are at an extremely high risk of extinction
in the wild in the immediate future.
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En: Endangered – species or ecological communities which
are at a very high risk of extinction in the wild in the near future
and is not critically endangered.
V: Vulnerable – species or ecological communities which is
facing a high risk of extinction in the wild in the medium-term
future and is not critically endangered or endangered.
Migratory: Migratory species consist of:
a. species that are native and from time to time are included
in the appendices to the Bonn convention;
b. all migratory species from time to time included in annexes
established under JAMBA and CAMBA; and
c. All native species from time to time identified in a list
established under, or an instrument made under, an
international agreement approved by the Minister.
Of the species listed in Table 27, some will not utilise the New
Energy site, particularly those species which are associated
with marine environments (e.g. Green, Turtle, Flatback Turtles,
Dugong, Indo-Pacific Humpback Dolphin). Apart from these
species, seven other taxa were assessed as being unlikely to
utilise the site. These species were:
• Greater Bilby (Macrotis lagotis) – although the site may
contain habitat suitable for this species, the last record
in the region was in 1969. The current distribution for this
species does not include Port Hedland (van Dyck and
Strahan, 2008).
• Little North-western Mastiff Bat (Mormopterus loriae subsp.
cobourgiana) – this species is unlikely to be present due to
an absence of suitable habitat. This bat species is restricted
to mangroves and adjacent vegetation in the narrow
coastal strip between Derby and the Exmouth Gulf.
• Eastern Curlew (Numenius madagascariensis) –
this species is unlikely to be present due to an absence
of suitable habitat. The Eastern Curlew forages in coastal
areas, particularly in estuaries, mangroves, saltmarshes and
intertidal flats.
• Western Pebble-mound Mouse (Pseudomys chapmani) –
this species shelters in complex burrow systems built
beneath mounds of pebbles collected from the surface.
The site is comprised largely of sandy soils and therefore is
unlikely to contain suitable habitat for the Western Pebblemound Mouse.
• White-bellied Sea-Eagle (Haliaeetus leucogaster) – this
species may infrequently forage in the Sandplain habitat.
However, it is most likely to be found further north associated
with the beach/dunal, tidal flats, riverine and mangrove
environments (ENV, 2011b).
• Barn Swallow (Hirundo rustica) – the Barn Swallow typically
prefers tidal flats, riverine and billabong habitats (ENV,
2011b), none of which are present on the New Energy site.
• Oriental Pratincole (Glareola maldivarum) – this species
is found on the tidal flats, around swamps and claypans
which are not present on the New Energy site.

Other species may occasionally forage in the general region
and may infrequently visit the New Energy site. However as
these species forage over a wide area, they are unlikely to
solely rely on the site. These species include the following:
• Cattle Egret (Ardea ibis) – may be occasionally found
foraging in Sandplain habitat during the wetter months
when standing water is present (ENV, 2011b).
• Great Egret/White Egret (Ardea alba) – may be occasionally
found foraging in Sandplain habitat during the wetter
months when standing water is present.
• Fork-tailed Swift (Apus pacificus) – this species generally
forages high and is relatively independent of habitats (ENV,
2011b), therefore it may be seen as a visitor to the New
Energy site. AS it forages high above the tree canopy, it is
less affected by localised ground disturbances (ENV, 2011b).
• Rainbow Bee-eater (Merops ornatas) – The Rainbow Beeeater is a common and widespread species in Western
Australia with a wide range and will utilise a range of
habitats. It has been recorded in the Port Hedland region
before including in Sandplain habitat (ENV, 2011b, Coffey
Environments, 2011).
• Oriental Plover (Charadrius veredus) – this species is likely
to be recorded on Beach/Dunal, Tidal Flats and Sandplain
habitats. It has been recorded in the Port Hedland region
previously (ecologia, 2008, ENV, 2009b and Mattiske, 1994).
• Peregrine Falcon (Falco peregrinus) – the Peregrine Falcon
is an uncommon but wide-ranging species across Australia.
It favours coastal cliffs, rivers and ranges as well as wooded
watercourses and lakes (Johnstone and Storr, 1998). Given
the range of this species, it is possible that the Peregrine
Falcon forages across the Riverine and Sandplain habitats.
• Grey Falcon (Falco hypoleucos) – the Grey Falcon is
distributed across the northern half of the state and rarely
extends further south than the Gascoyne and Warburton
areas (Johnstone and Storr, 1998). The Sandplain and
Riverine habitats provided suitable habitat for the Grey
Falcon to forage and it has been previously recorded near
the Yule River (ENV, 2011b).
• Orange Leaf-nosed Bat (Rhinonicteris aurantius) – this
species forages low in open habitats such as grasslands
and along roads, feeding on insects and flying termites.
It roosts in humid caves and mines. The Orange Leafnosed Bat has been recorded in the Port Hedland region
previously (Coffey Environments, 2011). Although the New
Energy site does not exhibit any suitable roosting areas, the
Sandplain habitat might be suitable for this species to fly
through and forage.
• Ghost Bat (Macroderma gigas) – the Ghost bat is Australia’s
only carnivorous bat. It lives in undisturbed roost caves or
mineshafts, usually with multiple openings. The species eats
large insects, geckoes, frogs, small birds and mammals. The
Sandplain and Riverine habitats provide suitable foraging
for the Ghost Bat, however the New Energy site does not
host any suitable roost areas.
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In addition to those species that may occasionally utilise the
New Energy site, or overfly the site, there are other species
which may occur on the site. These include the following:
• Northern Quoll (Dasyurus hallucatus) – The Northern Quoll
occurs mainly in areas of open eucalypt woodland within
200km of the coast, although it has been recorded in a
range of vegetation types, and is known to den in rock
crevices and rock piles (ENV, 2011b). It favours rocky areas,
taking refuge in rock crevices, and utilises gullies and
drainage lines (van Dyck and Strahan, 2008). The Northern
Quoll may be locally common, but its former range has
retracted considerably (van Dyck and Strahan 2008). The
Northern Quoll also has a relatively large home range with
males in the Northern Territory utilizing areas of up to 153ha,
however this likely to be an underestimate (Oakwood,
2002). The Sandplain Habitat present on the New Energy site
is likely to offer suitable foraging resources for the Northern
Quoll if it were present in the region.
• Crest-tailed Mulgara (Dasycercus cristicauda) – the
Crest-tailed Mulgara is closely related to the Brush-tailed
Mulgara, and distinguishing between the two species can
be difficult. Given the similarity in habitat preferences with
the Brush-tailed Mulgara, it can be difficult to ascertain
which species may be present at a site. The New Energy
site contains this species preferred habitat i.e. spinifex on
sandy plains. Although the site contains suitable habitat,
it is possible that this species is locally extinct in Western
Australia (ENV, 2011b).
• Brush-tailed Mulgara (Dasycercus blythi) – this species
was previously thought to be the same as the Crest-tailed
Mulgara, but a recent taxonomic review identified it as
a separate species. The sandy substrate and spinifex of
the Sandplain habitat provides ideal habitat for this
species (ENV, 2011b). The Brush-tailed Mulgara has been
previously recorded in the Port Hedland region (Thompson
and Thompson, 2007 and 2008, ENV, 2011b, Coffey
Environments, 2011).
• Woma (Aspidites ramsayi) – typically inhabits spinifex
within woodlands, heaths and shrublands. It is found in
sub-humid and arid areas across Australia’s interior. This
species has been previously recorded in the Sandplain
habitat approximately 6-7km south of the New Energy site
(ENV, 2011b).
• Australian Bustard (Ardeotis australis) – The Australian
Bustard is typically widespread and nomadic, but locally
scarce. This species is distributed across most of Western
Australia, although is most prevalent in grasslands,
especially tussock grasses, arid scrub and dry open
woodlands (Ziembicki, 2010). It may be found on the
Sandplain habitat as present on the New Energy site. This
species has been previously recorded in the Port Hedland
region in this habitat type (ENV, 2011b).
• Bush Stone-curlew (Burhinus grallarius) – prefers Riverine
and Sandplain habitat (particularly areas adjacent to rivers/
creeks) and therefore may utilise the New Energy site. This
species has been recorded in the region (ENV, 2011b).

• Oriental Plover, Oriental Dotterel (Charadrius veredus) –
this species is found on sparsely vegetated plains including
Samphire, Spinifex plains (particularly after fire), as well as
beaches and tidal flats (Johnstone and Storr 1998). It often
feeds on insects (Johnstone and Storr 1998). It is considered
possible that species utilises the Sandplain habitat present
on the New Energy site as it has been recorded previously
in the Port Hedland region (Biologic, 2010, ecologia, 2008,
ENV, 2009 and Mattiske, 1994).

7.8.5 Short Range Endemic Invertebrates
A short range endemic (SRE) fauna survey of the BHPBIO Outer
Harbour development study area was undertaken in July
2008 (ENV, 2009c). The survey included a SRE fauna habitat
assessment and targeted searches for SRE fauna taxa in
identified potential SRE fauna habitats (ENV, 2009c).
Finucane Island was identified as an area likely to promote
endemism during the SRE fauna survey. The only potential SRE
fauna habitats identified within the disturbance envelope
were limestone rocky outcrops, which were located on the
northern side of Finucane Island (ENV, 2009c). This habitat is
not located within the boundaries of the New Energy site.
ENV (2009c) did not record any potential SRE taxa during their
survey of the Outer Harbour Development project area.
Based on the available information, it is considered unlikely
that potential SRE taxa would be present on the New Energy
site as the habitat present is well represented in the region
(i.e. not unique and nor does it contain any unique features)
and there has not been any records of SRE taxa in close
proximity to the site.

7.8.6 Subterranean Fauna
A subterranean fauna risk assessment was undertaken by
Bennelongia (2009) to investigate the potential occurrence
of subterranean fauna within the BHP Outer Harbour project
area. The potential occurrence of subterranean fauna in the
study area was assessed through a desktop review of known
subterranean fauna records, geological and hydrogeological
information. The two types of subterranean fauna are
summarized below.
• Stygofauna are aquatic and live in groundwater. Athalassic
stygofauna (also referred to as ‘Pilbara stygofauna’) are
those which occur in groundwater that is not of direct
marine origin (Bayly, 1972), whereas marine stygofauna
occur in groundwater directly connected to the sea
(BHPBIO, 2011).
• Troglofauna are air-breathing and live in deep subterranean
spaces above the water table (Bennelongia 2009).
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7.8.6.1 Stygofauna

7.10

Bennelongia (2009) considered that stygofauna may
potentially occur within the Outer Harbour Development
project area because suitable geological habitat exists,
namely alluvium, silty sand/ clayey sand and dunal limestone,
which is present on Finucane Island. These areas are most
likely to contain marine stygofauna because of the marine
conditions. Marine stygofauna typically have widespread
distributions in comparison to athalassic stygofauna
(Bennelongia, 2009).

The close proximity of industrial activities to residential areas in
Port Hedland has historically given rise to community concerns
regarding noise impacts, particularly for those living near to
the facilities.

Athalassic stygofauna were considered unlikely to occur within
the vicinity of the decommissioned HBI Plant at Boodarie,
as groundwater in this area typically has salinities of 960 to
80,000mg/L TDS (BHP Direct Reduced Iron 1994; BHPBIO, 2005
and 2008, Bennelongia, 2009). There are almost no records
of athalassic stygofauna in the Pilbara occurring at such high
salinities; therefore, it is highly unlikely they occur (Bennelongia,
2009) in the vicinity of the New Energy site.
7.8.6.2 Troglofauna
Troglofauna studies are still at an early stage of development
in Western Australia (Bennelongia, 2009). There is no
troglofauna trapping data in the public domain from
areas closer to Port Hedland than the Ord-Ridley Ranges
(Bennelongia, 2009).
It is known that troglofauna occur in mineralised outcrops and
ranges throughout the Pilbara, including coastal areas (Biota,
2006; Subterranean Ecology, 2007; Bennelongia, 2008) and
in calcretes (Edward and Harvey, 2008). Troglofauna have
very rarely been collected when sampling has extended
away from mineralised areas into colluvium, and it has been
suggested that sands and gravels are unfavourable habitat in
the Pilbara (Biota, 2006).
Troglofauna are considered unlikely to occur in the study area
given that the geology of the area is dominated by alluvium,
silty sand/clayey sand and colluviums (Bennelongia, 2009).
Troglofauna are considered unlikely to occur in significant
numbers within 5m below the ground surface because they
require high humidity and relatively constant environmental
conditions, and at shallow depths they are likely to be
outcompeted by surface animals (Bennelongia, 2009).

7.9

Environmentally Sensitive Areas

There are no existing or proposed Commonwealth or State
conservation reserves located within or near the Boodarie
Strategic Industrial Estate.

Noise Conditions

There is a growing body of research linking long-term
environmental noise exposure to community health impacts
(EPA, 2007).
Land surrounding the New Energy site is mostly vacant and
undeveloped with the exception of an existing power station
approximately 1km south-east and the South Hedland
Wastewater Treatment Plant approximately 3.3km north-east
of the site (Figure 2).
An analysis of the surrounding land uses determined that the
nearest residential dwellings (South Hedland Rural Estate) are
located approximately 5.5km south-east of the site and more
than 5.5km east of the site (South Hedland township) (Figure 2).

7.11

Air Quality

As with the noise environment, the close proximity of
industrial and port related activities to residential areas in
Port Hedland has resulted in on-going concerns regarding
air quality, particularly in the western end of Port Hedland
due to the close proximity to the Nelson Point and Finucaine
Island Port Facilities.
The major historical air quality issue in both Port Hedland and
South Hedland has been the high level of particulate matter
in the atmosphere due to dust emissions from the iron ore
operations but the situation is exacerbated by the very dry
conditions that prevail in Port Hedland and the fact that is
surrounded by very arid semi-desert terrain which imposes
a very high background level of particulate matter from
crustal dust material.
There has been extensive monitoring of a range of pollutants
with Port Hedland with the major focus being on fine
particulate matter PM10 and smaller particles. This monitoring
shows that the concentration in particulates in the air
regularly exceed the national Air Quality Goal for PM10
particulates (50µg/m 3 not to be exceeded more than
5 times per year), particularly in the west end of Port
Hedland. After a number of studies, the Health Department
endorsed an alternative Air Quality goal for PM10 particulates
in Port Hedland based on the fact the majority of the dust
was uncontaminated crustal material with. This goal was set
at 70µg/m 3 not to be exceeded more than 10 times per year.
Even this less stringent goal cannot be achieved in the West
End of Port Hedland.
The ToPH working in conjunction with the State Government,
Industry and the community has developed an Air and Noise
Management Plan for Port Hedland. Under this Plan there is a
co-ordinated approach to monitoring air quality and noise in
Port Hedland and taking action to ensure that the environment
in Port Hedland is progressively bought into compliance with
accepted standards to protect health and amenity.
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In terms of other air quality parameters, the Port Hedland
Cumulative Industry Study (DIR, 2007) indicated that oxides
of sulfur and nitrogen and sulfur could eventually be of
significance particularly as populations and port operations
continue to increase in scale with a resultant increase in
mobile emissions, such as road transport and shipping,
becoming emissions sources. The inference was that air
quality for these parameters was likely to remain within State
and National objectives for the foreseeable future.
A more detailed assessment of background air quality and
air quality objectives can be found in Section 9.5 and
Appendix 13 (Synergetics, 2012a).
The semi-arid landscape of the Pilbara is a naturally dusty
environment and wind-blown dust is a significant contributor
to airborne particulates in the region. It is the fine iron oxide
dust derived from transport and processing of iron ore which
has historically caused concern for health and amenity. This
was highlighted by an aggregated emission study conducted
in 2000 (SKM, 2003) which found that the Pilbara region
emitted around 170,000 tonnes of windblown particulate
matter in the 1998/1999 financial year. Other research has also
shown that background levels of dust in the Pilbara region
exceed the National Environment Protection Measures (NEPM)
24-hour standard for PM10 (particulate matter less than 10μm in
aerodynamic diameter) of 50μg/m 3 (DoE, 2004).

The EPA has expressed concern at dust levels in Port Hedland,
emerging health research and land use planning controls
via Environmental Protection Bulletin No. 2 (EPA, 2009) and
have stated that “a coordinated government and industry
approach to the development and execution of an integrated
strategy with explicit emission reduction strategies and explicit
exposure reduction strategies is required with strong and
inclusive governance arrangements”.
Several studies have identified ambient air quality
characteristics in Port Hedland over the last 25 years.
These have been summarised by the Port Hedland Dust
Management Taskforce and supported the development
of a Port Hedland Air Quality and Noise Management Plan
(DSD, 2010). Previous studies are summarised in Table 28.
BHP Billiton Iron Ore’s dust monitoring program has been on
going in the vicinity of Port Hedland since the 1970s. Numerous
monitoring sites have been established with high volume
(HiVol) samplers and Beta Attenuation Monitors (BAMs) that
measure TSP, PM10 and PM 2.5 . Receptor locations for monitoring
are shown in Plate 12.

Table 28: Studies Relating to Air Quality in Port Hedland
STUDY

OBJECTIVE

RELEVANT FINDINGS

Department of Health (2007)
Literature Review and Report
on Potential Health Impacts
of Exposure to Crustal
Material in Port Hedland

Investigation of potential health effects
from inhalation exposure to particulate
matter rich in crustal materials (in
particular iron oxides) and to assess the
Air NEPM PM10 guideline for analysing
Port Hedland PM10 monitoring data.
Assessment of potential cumulative impact
on air quality, odour, noise and light from
likely future development of the port and
related activities.

Conclusion that a departure from the Air
NEPM for particulate matter (increase from
50μg/m 3 to 70μg/m 3) may be justified due to
dust largely being iron oxide and not similar
to normal urban dust (i.e. fine particles rich in
combustion products).
Base case dust concentrations in Port Hedland
are above the Air NEPM PM10 criteria and the
total suspended particulates assessment criteria,
and are likely to remain so for each future
scenario modelled.

Port Hedland Cumulative
Impact Study (2007)

Ships are the greatest contributor to mobile
combustible emission sources. Shipping is
expected to double emissions of nitrogen oxides
and sulphur dioxide over the study period 2004-07.
Individual emissions of each development
proposal might be considered acceptable, but
the cumulative impact from all sources affecting
air quality might be significant or unacceptable.
This is relevant where existing emissions or impacts
are at or above accepted levels.
Pilbara Air Quality
Study Summary Report
(Department of
Environment, 2004)

Source: DSD (2010)

This study predicted ambient air quality
characteristics in Port Hedland over a
20 year period and considered the
relevance of the Air NEPM PM10 goal as a
standard for acceptable levels of ambient
dust in Port Hedland
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Plate 12: Monitoring Stations in Port Hedland
AQMS – Aor Quality Monitoring Station
MS – Meterological Station
BoM – Bureau of Meterology
BHP HBI – Boodarie Iron
BHPBIO – BHP Billiton Iron Ore
Monitoring Stations
PA – Port Hedland Airport MS (BoM)
BD – Boodarie AQMS (BHP HBI)
T – Town AQMS (BHPBIO)
H – Hospital AQMS (BHPBIO)

Finucane Island

Port
Hedland

Boodarie
Industrial Estate

Source: DoE (2004)

Air quality and meteorological monitoring was undertaken
by BHP at the Boodarie Industrial Estate from December
1996 (air quality) and 1992 (meteorological) until 2004 (DoE,
2004). Parameters measured included concentrations
of nitrogen dioxide, sulphur dioxide, PM10 and PM 2.5 . PM10
measured at Boodarie during that period was relatively
high, with the NEPM standard of 50μg/m 3 exceeded
more than the goal of five times in each year between
1996 and 2004. Boodarie Iron (BHP), in its 2000 Annual
Environmental Report identified all except one of the
exceedances of the NEPM standard at the Boodarie
station as resulting from dust storms or bushfires. Satellite
images were used to confirm some of these phenomena.
Ambient PM10 concentrations from Port Hedland airport
between 2004 and 2010 are shown in Plate 13. This data
indicates that high PM10 levels occur on a seasonal basis,
reflecting higher dust levels which predominantly occur
during the summer months.

Plate 13: Ambient Pm10 Concentrations – Port Hedland Airport

Source: SKM (2010)
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The raw data were tabulated for the relevant averaging
periods corresponding to the calendar year of 2011. Data
for NO2 , SO2 , PM10 satisfied the NEPC’s (2001) minimum
requirement of 75% data capture, while PM 2.5 data had an
excessively low capture data capture (17%) and no CO
data was available (Synergetics, 2012a). For these reasons,
background concentration data for PM 2.5 and CO had to
be obtained from other sources (Synergetics, 2012a). The
background pollutant concentrations used by Synergetics
in their modelling is provided in Table 29.

The Port Hedland Dust Management Taskforce has
compiled a strategy to reduce the impacts of dust in
Port Hedland using a number of approaches, including
development of environmental management controls
of dust, identification of level of risk posed by dust to
residents, land use planning with controls for dust, industry
initiatives for continuous improvement in dust management
and improved governance through assigning clear
responsibility for implementation and reporting.
Background concentrations of CO, NO2 , SO2 , PM10 and PM 2.5
were sourced by New Energy from the Port Hedland Industry
Council Network. The raw data were logged at the 10-minute
logging interval and the measurement period was from 15 July
2010 until 17 March 2012 (Synergetics, 2012a).

Table 29: Background Pollutant Concentrations
POLLUTANT

CO

NO2
PM10
PM 2.5

SO2

AVERAGING TIME

CONCENTRATION

SOURCE

15-min

1650

Scaled from 1-hour average

1-hour

1290

Scaled from 8-hour average

8-hour

870

DEC 2010 for South Lake

1-hour

24

On-site measurements

1-year

11

On-site measurements

24-hour

32

On-site measurements

24-hour

14

DEC 2010 from Busselton

1-year

3

Scaled from 24-hour average

10-min

2.8

On-site measurements

1-hour

2.8

On-site measurements

24-hour

16

On-site measurements

1-year

4.3

On-site measurements

Notes in relation to Table 29:
•

All concentrations are expressed in µg/m 3;

•

Scaling from hourly averages to less than hourly averages was done using the relationship C1 = C 0 [t0 /t1]0.2 (Vic EPA, 2000);

•

Scaling from hourly averages to 24-hour averages was done using a multiplier of 0.4, from hourly to annual using 0.08 and
from 24-hour to annual using 0.2 (OEHHA, 2003);

•

Cells in GREEN represent background concentrations that are obtained from on-site measurements as sourced from the
Port Hedland Industry Council Network; and

•

Cells in RED represent background concentrations from the worst-case available monitoring data (selected due to the
presence of significant nearby pollution sources).

71

Public Environmental Review
Boodarie Waste to Energy and Materials Recovery, Port Hedland

7.12

Light and Visual Landscape

Port Hedland lies on an inlet fringed with mangroves and tidal
creeks. The topography of Port Hedland and its immediate
surrounds is generally flat, with the occasional rocky outcrops.
The visual landscape of the Boodarie Industrial area is
characterised by the associated rail and road infrastructure,
power station, rail corridor to Finucane Island, tidal creeks
surrounded by mangroves to the north and west and natural,
generally low shrub native vegetation which supports pastoral
uses (BHPBIO, 2011).
The New Energy site is located on the Port Hedland Coastal
Plain and is within the core of the largely undeveloped
Boodarie Strategic Industrial Estate. It is located adjacent to
an existing Power Station and is approximately 1km west of
South-West Creek. The areas surrounding the site are generally
undeveloped with the exception of various roads (e.g. North
West Coastal Highway), informal tracks and rail corridor or
other infrastructure. The nearest residential dwellings are
located between 5.5 and 6km to the east and south east.
A light spill study undertaken in 2009 (Bassett, 2009) assessed
the existing night-time views of lights from receptor locations
of varying viewing significance (BHPBIO, 2011). The nearest
sensitive receptor, South Hedland, is primarily influenced
by existing street lighting and sports field lighting to varying
degrees (Bassett, 2009). Light spill from the decommissioned
HBI Plant and FMG port infrastructure is visible from Wedgefield
and South Hedland but is located at a sufficient distance from
these areas (more than 2km) that it is not intrusive for residents
(Bassett, 2009). Therefore, given the distance between the
New Energy site, the scale of the development (in terms
of foot print and bulk) and New Energy’s commitment to
lighting that is designed and installed to comply with the
Australian Standard 4282-1997 – Control of the Obtrusive Effects
of Outdoor Lighting, it is considered unlikely that the light
emanating from the site would be intrusive for residents
in South Hedland or other rural estates.

7.13

Existing Socio-Economic Environment

The Port is the largest bulk mineral export port in the world,
with a range of commodities being shipped through the
Port, including iron ore, salt, manganese ore, chromite ore,
copper concentrate and general cargo. Other industries
within the Port Hedland area predominantly relate to
pastoral use and tourism.

7.13.2 Demographics
The population profile of the Pilbara region consists
of indigenous people and those associated with the
resources sector, government services, small business
and the pastoral industry.
Port Hedland’s socio-demographic profile consists of
a relatively young population, with an average age of
31.2 years and a high proportion of children (under the age
of 15 years) and working aged persons (between 25 and
34 years) (ToPH, 2011).
Over 80% of Port Hedland’s population is Australian born,
which is in line with the cultural heritage trends of the broader
Pilbara region (ToPH, 2011).
The average income of Port Hedland residents is well above
the Perth and Regional WA averages (ATO, 2007-08).
Port Hedland has an estimated ‘total service population’
of 19,216 persons, comprised of 14,624 permanent residents,
2,906 fly-in fly-out (FIFO) and contract workers and 1,686
short-term visitors (AEC Group, 2011). Whilst an average
annual population growth rate of only 1.5% was experienced
over the last decade, increasing regional mining activity
and exports through Port Hedland has significantly
accelerated population growth in more recent years
(approximately 5% in 2009) (ToPH, 2011).
Population growth is expected to remain strong. Economic
forecasts suggest that a total service population of
approximately 40,000 people will be required by 2031 to
support projected levels of economic growth and meet
anticipated labour requirements (ToPH, 2011).

7.13.1 Regional Overview

7.13.3 Economic Profile

The Pilbara region is sparsely populated, with a total resident
population of approximately 45,000 people (ABS, 2006) over
an area of 502,000 square kilometres. The region is widely
known for its iron ore and petroleum products.

The Port within Port Hedland is the largest bulk minerals
export port in the world, shipping 178.6 million tonnes
(AEC Group, 2011). The local economy has an estimated
value (Gross Regional Product) of $2.06 billion annually
(PDC, 2012). The local economy is heavily reliant on mining
which 58% of the local economy and provides 46% of total
employment resulting from activity in the mining industry
(PDC, 2012 and AEC Group, 2011). Construction accounts for
13%, manufacturing 6.4%, rental hiring and real estate 5.1%,
transport, postal and warehousing approximately 4% of the
economy (PDC, 2012).

The Town of Port Hedland is one of the largest towns in the
region with more than 14,000 residents. The population
fluctuates in relation to the construction and operation
phases of major resource and related infrastructure projects
(PDC, 2003).
The Town of Port Hedland includes the Port Hedland town
site, South Hedland (located 15km inland), Wedgefield
(located 4km inland) as well as outlying pastoral stations and
indigenous communities (BHPBIO, 2011).

On the back of this mining and export activity, Port Hedland’s
economy has grown 61.3% over the last three years, with
significant additional growth projected as a result of
considerable long term global demand for steel and iron
(ToPH, 2011).
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Additionally, economic activity in the construction and
transport sectors is strongly linked to the mining industry,
through the dominance of civil engineering projects, mineral
resource exports through the Port Hedland Port and the
prominence of business related visitors through the Port
Hedland International Airport (ToPH, 2011).
In 2031, Port Hedland’s economy is projected to reach
over $8.7b annually. This is over four times as large as the
economy in 2006/07 ($2.0b) and over twice as larger as
2009/10 ($3.3b). The mining sector is expected to remain the
most significant contributor to GRP, with an expected increase
of $3.8b (or 165.6%) expected over the period (Department
of Planning, 2012).
The construction value of the New Energy project is estimated
to be $12 million, although no figures are currently available as
to what proportion of this will expended on local goods and
services. The operational phase of the project is expected to
provide on-going employment for at least 20 local people
and indirectly create an extra 18 jobs which will be supported
in other industries outside of the Project (PDC, 2012).
The total impact on output in the local economy of the project
has been estimated to be worth approximately $51 million
(PDC, 2012).

7.13.4 Traffic and Transport
Port Hedland is generally well serviced in terms of road
infrastructure, although the main routes typically are highly
utilised by heavy vehicles. The Main Roads designated heavy
vehicle routes within the Town include:
• Great Northern Highway
• BHP Access Road into the Boodarie Industrial Estate

The ToPH (2011) identify the following issues as affecting the
efficiency of the road network:
• Travel within the Town is heavily reliant on the private
vehicle. Of the 85.8% of the population that travel to work,
63.9% travelled by car (as driver), truck or motorbike/
scooter, 9.4% travelled as a car passenger, 0.6% as a taxi
passenger, 1.0% by more than one mode, and just 11.0% of
the population travelled via walking, cycling, bus or other.
• The mix of tourist, commuter and heavy vehicle traffic along
the Great Northern Highway (particularly between Port
Hedland and South Hedland) poses a serious risk. The twolane highway provides little opportunity for cars to overtake
trucks, increasing the potential for conflict.
• There is a lack of priority for vehicles travelling along the
Great Northern Highway at the problem intersections. This,
combined with the number of road-level rail crossings,
results in the need to frequently stop on a high speed road.
• The Great Northern Highway/Port Hedland Road
intersection has inadequate capacity. It is understood from
the MRWA Great Northern Highway Realignment Project
Overview, that this intersection is experiencing difficulties
due to high levels of turning vehicles.
• Most of the local roads are operating at level of service A
and thus are free flowing with significant capacity, although
Throssell Road, due to its location in the heart of South
Hedland’s Town Centre, carries significant traffic and has
limited capacity.
The rail infrastructure in Port Hedland is privately owned
and operated and thus well maintained and upgraded
as required to support the mining industry (ToPH, 2011).
The private ownership of the lines reduces the ability to
share the infrastructure.

• The road network in the Wedgefield Estate
• Wilson Street

7.13.5 Infrastructure

• Finucane Island Access Road extending from the Wedgefield
Estate/Great Northern Highway to Finucane Island.

7.13.5.1 Water

With the increase in economic activity in the Port Hedland
region, it is expected that pressures on road infrastructure
will continue into the immediate future due to an increase in
traffic volumes. The proposed duplication, realignment and
intersection upgrades on the Great Northern Highway will help
alleviate some of these pressures.
Traffic volumes along Great Northern Highway are greatest
between South Hedland and Port Hedland and these volumes
have been growing over the past four years (ToPH, 2011).
To the south, the Great Northern Highway recorded 1,323
vehicles per day, with a very high representation of Heavy
Goods Vehicles (38.4 percent). Similarly along the Great
Northern Highway (road to Broome), the Average Daily
Traffic was 1,158 with Heavy Goods Vehicles representing
39.1 percent of traffic.

The Water Corporation is responsible for the provision of
potable water to users within the Town of Port Hedland.
The scheme is reliant on groundwater extraction from the
Yule and De Grey Rivers borefields which currently produce
13.5 gigalitres of potable water a year which is fully allocated.
The amount permitted to be abstracted from these borefields
has recently been increased to help alleviate short term
demand for potable water.
The Water Corporation is investigating a new water source
area approximately 200km west of Port Hedland (West
Canning Basin), which may present a long term solution to the
Town of Port Hedland’s water demands for a population base
of 50,000 people (ToPH, 2011).
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7.13.5.2 Wastewater
The Water Corporation’s wastewater reticulation system
currently discharges to one of two wastewater treatment
plants, one in Port Hedland and the other in South Hedland.
The South Hedland wastewater treatment plant is at capacity,
while there is some limited additional capacity still available
in the Port Hedland wastewater treatment plant. However, it is
understood that the Port Hedland wastewater treatment plant
will be relocated to a combined and upgraded facility in
South Hedland. The expected completion time for this project
is approximately 2014.
On-site disposal of wastewater is implemented in areas where
reticulated wastewater services are not provided.
7.13.5.3 Power
Horizon Power is the supply authority operator of the Pilbara
power supply grid. This grid is partially interconnected by high
voltage power transmission lines owned by both Horizon Power
and mining companies. Power supply within the established
areas of the Town of Port Hedland are supplied via a high
voltage supply scheme network of 22kV which is made up of
a combination of overhead lines and underground power
cables fed from by one of the three zone substations located
within the Town. The substation in Port Hedland has minimal
scope for upgrade, while the substations in Wedgefield and
South Hedland still have the ability to be upgraded.
To support further population growth, it is estimated a minimum
of an additional three zone substations will be required.
Horizon Power forecasts for the region suggested an additional
30-45MVA will be required over the next ten years, although
demand may be substantially higher than this to achieve the
growth rates required under the Growth Plan vision.
7.13.5.4 Gas
The Town of Port Hedland is not provided with a reticulated
gas supply network. It is understood that there are no current
plans to provide reticulated gas to the Town of Port Hedland,
and this is unlikely to change due to the high establishment
costs of installing the initial network (ToPH, 2011).

7.13.6 Native Title
LandCorp has provided New Energy verbal confirmation that
Native Title has been extinguished over the proposed site.

7.13.7 Aboriginal Heritage
Port Hedland also has a rich Aboriginal culture extending back
over 4,000 years, with the Kariyarra speaking people living in
the Port Hedland area and the Ngarla people and Nyamul
speaking people living to the north and south respectively.

Port Hedland has significant Indigenous cultural heritage
sites such as Two Mile Ridge, Pretty Pool and Twelve Mile
Camp. A range of engravings, Thalu, shell middens, artefact
scatters, ceremonial, mythological and camp sites are also
recorded in the Port Hedland area.
Within the Port Hedland LGA there are 850 sites included
on the Department of Indigenous Affairs (DIA) Register of
Aboriginal Sites. A further 448 potential sites are recorded as
Other Heritage Places, a category which covers those items
yet to be assessed for inclusion in the register.
A search of the DIA’s Aboriginal Heritage Inquiry System (AHIS)
did not identify any previously recorded archaeological or
ethnographic sites as occurring within the New Energy site
(Appendix 14).
McHale and Associates (1998) conducted an Aboriginal
Heritage investigation of the Boodarie Strategic Industrial
Estate in consultation with Kariyarra elders and members
of the Pilbara Aboriginal Land Council. The investigation
encompassed archaeological and ethnographic surveys and
covered 80% of the survey area.
The following was identified during the investigation:
• 32 shell scatters;
• Two putative middens; and
• Six isolated finds.
In addition, the Aboriginal consultants identified three ‘frog
camps’ which are places where frogs could easily be caught
as a food resource.
Apart from the two putative middens, the remaining
archaeological materials were assessed as having a low level
of archaeological significance (McHale and Associates, 1998).
None of the sites recorded by McHale and Associates (1998)
occur within the New Energy site.
New Energy is aware of its obligations under the Aboriginal
Heritage Act 1972 and will implement a heritage management
protocol during site works. Should any additional heritage sites
be identified during site works, New Energy will seek Section 18
clearance from the Minister for Indigenous Affairs.

7.13.8 European Heritage
A search of Gray’s (2007) review of the Town of Port Hedland’s
Municipal Inventory of Heritage Places confirmed that there
are no reported heritage sites located within the New Energy
site. The nearest site of local heritage significance is the
Boodarie Station which is estimated to be approximately 7.1km
west-northwest from the New Energy site.
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8. Environmental Factors and Principles
8.1

Key Environmental Factors

8.2

The environmental factors identified by the EPA in its scoping
document include:
• Flora and fauna;

Principles of Sustainability and
Environmental Protection

In 2003, the Environmental Protection Act 1986 was amended
to include the following principles of Environmental Protection:

• Surface water and groundwater;

• The precautionary principle;

• Noise;

• The principle of intergenerational equity;

• Air quality;

• The principle of the conservation of biological diversity
and ecological integrity;

• Greenhouse gas emissions;

• Principles relating to improved valuation,
pricing and incentive mechanisms; and

• Waste Management; and
• Other environmental issues:

• The principle of waste minimisation.

–– Artificial light pollution; and
–– Community consultation, including
Aboriginal Traditional Owners.

These principles have been considered in the preparation of
this PER as outlined in Table 30.

Table 30: EPA Principles of Sustainability and Environmental Protection
STUDY

OBJECTIVE

RELEVANT FINDINGS

The precautionary principle should be applied
where there are threats of serious or irreversible
damage, lack of full scientific certainty should
not be used as a reason for postponing measures
to prevent environmental degradation. In
application of this precautionary principle,
decisions should be guided by:

The waste to energy facility has been subject
to rigorous feasibility evaluation in terms of site
selection and operational impacts. Based on
knowledge of waste to energy gasification
technology, risk assessment has been undertaken
for key and relevant environmental factors
associated with the project.

Section 9

a. careful evaluation to avoid, where
practicable, serious or irreversible damage to
the environment; and

Specialist studies and site investigations have
been sourced or conducted to inform the risk
assessment process.

b. assessment of the risk weighted consequences
of various options.

Modelling for noise, emissions and greenhouse
budgets have been undertaken.

The principle of intergenerational equity – The
present generation should ensure that the health,
diversity and productivity of the environment
is maintained and enhanced for the benefit of
future generations.

New Energy recognises the importance of
sustainable development and considers that
this project will contribute positively to current
and future waste management outcomes,
with the added benefit of power generation
and a net benefit in terms of greenhouse
emissions. Implementation of this project
will provide benefits for future generations
and will not have a negative impact on
health, diversity or productivity.

Section 2

The principle of conservation of biological
diversity and ecological integrity Conservation
of biological diversity and ecological integrity
should be a fundamental consideration.

Site specific studies have been sourced
or undertaken to determine the presence
of Threatened and Priority flora, fauna
and ecological communities. Long term
planning for the subject land and a recent
Strategic Environmental Assessment indicates
that the site is suitable for environmentally
acceptable heavy industry.

Sections 7 and 9
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STUDY

OBJECTIVE

RELEVANT FINDINGS

The principles relating to improved valuation,
pricing and incentive mechanisms:

New Energy recognises and accepts the
costs of managing and monitoring the
outcomes of the project, which have been
factored into the feasibility of the facility.

Sections 2, 5 and 10

a. Environmental factors should be included
in the valuation of assets and services.
b. The polluter pays principles – those who
generate pollution and waste should
bear the cost of containment, avoidance
and abatement.
c. The user of goods and services should pay
prices based on the full life cycle costs of
providing goods and services, including the
use of natural resources and assets and the
ultimate disposal of any waste.
d. Environmental goals, having been established,
should be pursued in the most cost effective
way, by establishing incentive structure,
including market mechanisms, which enable
those best placed to maximise benefits and/
or minimise costs to develop their own solution
and responses to environmental problems.

When goods and services are procured
during the construction and operational
phases of the project, decisions will be made
which incorporate valuation, pricing and
incentive mechanisms. Decommissioning
methodology will be determined using
best practice methodology of the day.
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9.

Assessment and Management of Environmental Factors

9.1

Flora and Vegetation

9.1.1

EPA Objective

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

In the context of other projects in the Port Hedland region,
e.g. BHPBIO’s Outer Harbour Development which will result in
the removal of 940ha of vegetation, the scale of the impact
arising from the New Energy project is considered minor.

9.1.2

Based on the literature review and database searches,
there have not been any prior records of Threatened flora or
Priority flora occurring on the site. Of the Priority species listed
as potentially occurring, the species considered most likely
to be present on the site are Gymnanthera cunninghamii
(Priority 3) and Tephrosia rosea var. venulosa (Priority 1). Both
of these species have been previously recorded in relatively
close proximity to the site. Gymnanthera cunninghamii was
recorded approximately 1.2km east of the site along SouthWest Creek and Tephrosia rosea var. venulosa was recorded
approximately 2.4km south-east of the site.

Applicable Standards,
Guidelines or Procedures

• Position Statement 2 Environmental Protection of Native
Vegetation in Western Australia.
• Position Statement 3 Terrestrial Biological Surveys as an
Element of Biodiversity Protection.
• Guidance Statement No. 1 for protection of tropical arid
zone mangroves along the Pilbara coastline April 2001.
• Guidance Statement No. 51 Terrestrial Flora and Vegetation
Surveys for Environmental Impact Assessment in Western
Australia June 2004.

9.1.3

Potential Sources of Impact

The construction of the waste to energy plant including
associated earthworks will require the clearance of
native vegetation on the site resulting in the direct loss of
approximately 10ha of native vegetation. Based on the
literature review there is potential for one or more priority flora
species to be directly impacted by clearing.
The operation of the waste to energy plant has the potential to
also generate other indirect impacts on surrounding flora and
vegetation, including:
• The introduction or spread of weed species, particularly
during site clearing and construction stages;
• Fire; and
• Spread of windblown rubbish.

9.1.4

Assessment of Potential Impact

The maximum area of native vegetation to be cleared on
the site is estimated to be 10ha. This will provide sufficient
area for the importation of fill material to raise the site to
finished floor levels and to allow the construction of the plant
and ancillary infrastructure.
The vegetation on the site has been assessed as belonging to
Beard’s vegetation association Abydos Plain 589. The current
extent of this vegetation association is estimated at 809,636ha
with 99.99% of its pre-European extent remaining and 1.6%
within IUCN Reserves I-IV (Government of Western Australia,
2010). The area to be cleared as part of this proposal equates
to 0.0012% of the remaining extent. Given that 99.9% of the
pre-European extent of Beard Vegetation Association Abydos
Plain 589 is remaining, the proposed clearance of 10ha will not
alter the conservation status of this Association.

Gymnanthera cunninghamii is largely restricted to areas
along creek banks and on low sandy rises near the coast
(ENV, 2011a). Neither of these habits is present on the site and
therefore it is highly unlikely that this species would be present.
It is considered possible that Tephrosia rosea var venulosa
is present on the site. ENV (2011a) reported that more than
4,600 individuals of Tephrosia rosea var. venulosa (or similarly
described variants) were recorded from 304 locations in
their Port Hedland study area across a range of habitat
types. Given that this species has been commonly recorded
throughout the Port Hedland region, if it was present on the
site and was cleared, it is highly unlikely that the conservation
significance of the species would be impacted.
Based on the available information, it is considered that
the minor clearing required for the construction of the
waste to energy facility will not significantly alter the
conservation status of any Priority flora or impact any
significant vegetation communities.

9.1.5

Proposed Mitigation/
Management Measures

The area of native vegetation to be removed has been
minimised as far as practicable. An area of 10ha is needed
for earthworks, construction and operation of the waste to
energy plant.
A Construction Environmental Management Plan (CEMP) will
provide a framework for the environmental management
of terrestrial construction activities. The Plan will include
strategies, procedures and work practices to avoid, mitigate
or minimise impacts resulting during construction.
Prior to the commencement of clearing, the clearing
envelope will be surveyed and demarcated so that areas
outside of the project footprint are not inadvertently cleared.
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Clearing will be undertaken in accordance with the
following procedure:
• Machinery used to be cleaned and inspected for weeds
prior to access to the site;
• Vegetation will be slashed and windrowed;
• Rip the soil to a depth of at least 200mm;
• Cross-ripping to ensure even ripping over the site;
• Windrow vegetation roots; and
• Remove vegetation collected in windrows for either
mulching and reuse or disposal to the Town of Port
Hedland landfill.
During construction, dust control measures will be
implemented such as regular watering of exposed surfaces
to mitigate fugitive dust emissions impacting surrounding
vegetation and other users. Vehicle and equipment access
will be restricted to designated access roads or within the
construction site.
Following clearing, the site will be fenced using 1.8m ringlock
fencing. This will provide a barrier that will ultimately trap
windblown rubbish within the premises. The fence will also
prevent egress from the waste to energy site into adjacent
vegetated areas.
Clean fill will be sourced to reduce the risks associated with
importing weed seeds. The spread of weeds from the site will
be managed through the housing of receival locations being
mostly housed inside structures. This will substantially reduce
the risk of weed escapes. The proponent, as part of its site
management program, will implement a Weed Management
Program which will incorporate a routine inspection of the
site and initiate weed control programs as required. If an
infestation of invasive weeds in the immediate (e.g. 20m)
vicinity of the site is recorded by the proponent, a weed
control program will be implemented.
Although there is potential for fires to start from within the site,
the risks associated with fire can be adequately managed
by housing most facilities indoors and isolating high risk
activities (e.g. the comminution facility) in separate buildings.
Fire fighting equipment will be provided on site to extinguish
fires and will include firewater storage tanks (Figure 5). The
proponent commits to the preparation of a fire management
plan in consultation with the Town of Port Hedland and the Fire
Emergency Services Authority (FESA). The Fire Management
Plan will detail the following:
• Fire hazard awareness and management training including
emergency response procedures;
• Provision of water cart on site during site works;
• Use of spark shields during construction where necessary;
• Restriction of vehicles to designated access roads or the
construction site; and
• Provision of and maintenance of fire fighting equipment.

9.1.6

Predicted Environmental Outcome

Based on the available information and with regard to
the proponent’s commitments, the predicted impacts
to vegetation and flora associated with the construction
and operation of the facility are considered minor.
No flora or ecological communities of conservation
significance have been previously recorded on the
New Energy site. Of the Priority flora possible on the
site, the loss of individual specimens will not impact
the conservation status of these species due to the
distribution and abundance of these species in the
region. Therefore, the EPA’s objectives with respect to
flora and vegetation are unlikely to be compromised.

9.2

Fauna

9.2.1

EPA Objective

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

9.2.2 Applicable Standards,
Guidelines or Procedures
• EPA Position Statement 3 Terrestrial Biological Surveys
as an Element of Biodiversity Protection;
• EPA Guidance Statement No. 56 Terrestrial Fauna
Surveys for Environmental Impact Assessment in
Western Australia June 2004;
• Environment Protection and Biodiversity
Conservation Act 1999;
• Wildlife Conservation Act 1950;
• Environmental Protection Act 1986.

9.2.3 Potential Sources of Impact
The potential impacts on fauna are:
• Direct loss of habitat due to site clearing and earthworks;
• Loss of or injury to fauna; and
• Potential for the attraction of feral animals and pests.

9.2.4 Assessment of Potential Impact
There have been numerous fauna surveys conducted in the
Port Hedland region. These have documented the baseline
characteristics of the fauna habitat and the assemblages
within the region. One habitat type is present on the New
Energy site – Sandplain habitat. This habitat type is the most
common habitat type in the Port Hedland region and was
assigned a moderate significance rating by ENV (2011b) on the
basis that some conservation significant fauna are known to
utilise this habitat type.
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The desktop review of DEC and DSEWPaC databases and
relevant literature indicated that there is potential for a
number of conservation significant fauna to utilise the site.
Of the 26 species identified, 11 taxa were considered as
highly unlikely to utilise the site as specific habitat requirements
are not available (e.g. marine species). Of the remaining
15 species, it is considered that nine taxa would forage over
a large range or were migratory and therefore the removal
of 10ha of habitat is unlikely to significantly impact these
species. These species included:
• Cattle Egret (Ardea ibis);
• Great Egret/White Egret (Ardea alba);
• Fork-tailed Swift (Apus pacificus);
• Rainbow Bee-eater (Merops ornatas);
• Oriental Plover (Charadrius veredus);
• Peregrine Falcon (Falco peregrinus);
• Grey Falcon (Falco hypoleucos);
• Orange Leaf-nosed Bat (Rhinonicteris aurantius);
• Ghost Bat (Macroderma gigas).
The remaining six species could potentially utilise the site;
these species include:
• Northern Quoll (Dasyurus hallucatus);
• Crest-tailed Mulgara (Dasycercus cristicauda);
• Brush-tailed Mulgara (Dasycercus blythi);
• Woma (Aspidites ramsayi);
• Australian Bustard (Ardeotis australis);
• Bush Stone-curlew (Burhinus grallarius); and
• Oriental Plover, Oriental Dotterel (Charadrius veredus).
None of the species listed above have been recorded on the
New Energy site. Nor will these species be specifically reliant
on the Sandplain habitat present on the site.
The construction of the waste to energy plant will result in the
direct loss of 10ha of Sandplain habitat. Within the ENV (2011b)
survey area there was 54,943ha of Sandplain habitat present,
which equates to 67.9% of the survey area.
The removal of 10ha of this habitat represents 0.018% of the
Sandplain Habitat available in the ENV (2011b) 808.7km 2
survey area. Alternatively, the direct loss of 10ha of habitat on
the Uaroo land system represents 0.0013% of the 768,100ha
extent of this land system. Given these figures and the fact that
the Sandplain habitat is well represented in the region, the
level of clearing proposed is negligible due to the large extent
of the habitat remaining in the region and the small areas of
clearing needed for the project.
Given the extent of the Sandplain habitat in the Port Hedland
region, the proposed clearance of 10ha will not alter the
conservation status of this habitat type, even when considered
in the context of other projects. As the clearing will not
significantly alter the availability of Sandplain habitat in the
region, it is therefore unlikely that fauna resources will be
significantly reduced through the clearing of this habitat.

In the context of other projects in the Port Hedland region, e.g.
BHPBIO’s Outer Harbour Development which will result in the
removal of 940ha of vegetation, the scale of the impact arising
from the New Energy project is considered very minor.
The loss or injury to fauna at a local level resulting from site
clearing, earthworks or vehicle strikes will not threaten fauna
at a population level.

9.2.5 Proposed Mitigation/
Management Measures
The direct loss of 10ha of native vegetation is unavoidable.
To minimise impacts to fauna, New Energy has minimised the
footprint required for the facility.
New Energy commits to the preparation of a CEMP which
will provide a framework for the environmental management
of terrestrial construction activities. The Plan will include
strategies, procedures and work practices to avoid,
mitigate or minimise impacts resulting during construction.
Key management measures to be implemented will include
the following:
• Survey and demarcation of the clearing envelope to avoid
clearing or disturbance beyond the site boundaries;
• Progressive clearing commencing from adjacent to cleared
areas or roads towards vegetation outside of the site
boundaries to encourage mobile fauna species to move
into adjoining areas;
• Restriction of vehicles and equipment to designated access
roads or within site boundaries; and
• Development and implementation of fauna protocols
outlining management measures. (e.g. identification,
reporting protocol and requirements to avoid/collect/
record) relating to conservation significant species.
The potential impacts associated with the attraction of feral
animals and pests will be managed by:
• Secure boundary fence;
• Design of waste receival and handling areas
within buildings; and
• Employment of professional pest exterminator to reduce
infestation of vermin if required.

9.2.6 Predicted Environmental Outcome
The proposed clearing is not considered significant at the
local or regional level due to the availability of the Sandplain
habitat in the Port Hedland region. The fauna species likely to
be present on the New Energy site are not specifically reliant
upon this habitat and therefore the breeding and foraging
resources are not likely to be significantly reduced through the
implementation of this project.
Direct loss of fauna due to clearing, earthworks or vehicle
strikes will not threaten fauna at a population level.

79

Public Environmental Review
Boodarie Waste to Energy and Materials Recovery, Port Hedland

All remaining impacts can be mitigated through
the implementation of the management measures
outlined in Section 9.2.5. On this basis, it is anticipated
that the EPA’s objectives with respect to fauna are unlikely
to be compromised.

9.3

Surface and Groundwater

9.3.1

EPA Objective

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

9.3.2 Applicable Standards,
Guidelines or Procedures
• Guidance Statement No. 1 for protection of tropical arid
zone mangroves along the Pilbara coastline Environmental
Protection Authority April 2001.
• Australian and New Zealand Guidelines for Fresh and
Marine Water Quality (ANZECC and ARMCANZ, 2000).

9.3.3 Potential Sources of Impact
The proposed facility is within 1,100m of South-West Creek and
is located inside of the 1 in 100 year combined storm surge
and flood plain. Development of the site has the potential to
be inundated during large storm events.
The lower reaches of South-West Creek support mangroves
which may be impacted by poor water quality should the
proposal cause contamination.
Contamination of surface water or groundwater may
occur from spills on site, drainage from waste storage or the
inappropriate management of wastewater.
Port Hedland is located in an area where mosquito borne
diseases such as Australian Encephalitis, Ross River Virus and
Barmah Forest Virus occur, particularly during the wet season.
In the context of the New Energy project, surface water
ponding through poor surface water drainage poses the
greatest challenge to mosquito management.

DoW provided an extract from this mapping depicting the
100 year ARI flood levels for the New Energy site as modelled
by Cardno (2011) (Figure 8). This mapping shows that the entire
site is subject to flooding during major river flows, with the
100 year ARI flood level estimated to be between 11.0 and
12.0m AHD (Figure 8).
The natural surface elevation of the site ranges between
11.5 and 12.0m AHD, indicating that the site will be inundated
by approximately 0.5m.
Based on the DoW’s floodplain management strategy for the
area, proposed development is acceptable with respect to
major flooding. However, a minimum habitable floor level of
0.5m above the 100 year ARI flood level is recommended to
ensure adequate flood protection.
9.3.4.2 Surface Water and Groundwater
The nearest surface water feature to the New Energy site is
South-West Creek which is approximately 1km to the east.
The New Energy Site is located on the floodplain of the Creek,
with overland sheet flow occurring during large rainfall events.
There are no other obvious surface water drainage features on
or adjacent to the Site.
As outlined in Section 7.6.3, groundwater flow direction is in
a north, north-easterly direction towards the Port Hedland
coastline (Figure 9).
The New Energy facility located at Boodarie has a limited
potential to impact on either surface or groundwater quality
in the vicinity of the site due to the fact that all wastes handled
at the plant whether solid or liquid are at all times transported
in containers or covered vehicles and then discharged with
enclosed buildings or tanks with impervious walls and floors.
The construction and operation of the waste to energy facility
poses the following potential issues in regards to surface water
and groundwater quality:
• Degradation of surface water quality at the site from
increased turbidity as a result of construction activities;
• Stormwater which is discharged from roofs and hardstand
area which may have trace levels of contamination from
vehicle movements;

9.3.4 Assessment of Potential Impact

• The potential for leakage from liquid waste
storage tanks;

9.3.4.1 Inundation

• The possible discharge of contaminated water in the
unlikely event of a significant fire occurring on-site;

Despite locating the proposed waste to energy facility more
than 1km from South-West Creek, the site is expected to be
subjected to periodic inundation during the 100 year ARI event
as it is located within the floodplain of the Creek. There are no
obvious natural surface water features present on the site.
A Coastal Vulnerability Analysis for Port Hedland
completed by Cardno (2011) has modelled and mapped
the predicted combined effects of catchment flooding
and coastal storm surge.

• The physical presence of infrastructure with impermeable
surfaces may increase in the volume of surface water and
a reduction in infiltration rates into the groundwater; and
• Generation of small volumes of wastewater (grey water
and black water) from administration building (namely the
kitchen and ablution facilities). The quantity of sewerage
produced on site in normal operations will be relatively small
given staffing numbers.
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All facilities, excluding the weighbridge, wash pad and car
parking areas will be housed within buildings or under cover
structures which will substantially reduce the risks of stormwater
mixing with potential pollutants. Areas around these buildings
and structures will be graded away from the buildings.
By grading the site appropriately, the stormwater generated
on the site will be directed to a perimeter swale. Given the
relatively small size of the site, the expected stormwater
volumes generated from the site are expected to minor in the
context of the size of the catchment for South-West Creek,
and therefore present minimal impacts in terms of catchment
flooding. Stormwater volumes and perimeter swale sizing will
be further investigated during detailed design.
The potential for groundwater or surface water contamination
from spills of petroleum hydrocarbons and chemicals is
considered to be limited due to the low volumes proposed to
be stored and used on-site and absence of a surface water
body in the close vicinity. In addition, a majority of the site
surface will comprise a sealed hardstand.

Detailed site plans have yet to be produced. However, based
on the proposed site layout (Figure 5) the areas which might
sustain mosquito breeding are:
• Fire water storage tanks;
• Wash pad;
• Perimeter drainage swale; and
• Waste handling facilities e.g. the Bailing and Storage Area
and the MRF.
The waste handling areas will be undercover and therefore
the risks associated with mosquitoes are primarily limited to the
generation of liquids from the wastes being handled.
Areas adjacent to the New Energy site may periodically be
inundated following cyclonic events or thunderstorms and
therefore provide suitable mosquito breeding areas.

9.3.5 Proposed Mitigation/
Management Measures

9.3.4.3 Mosquitoes

9.3.5.1 Inundation

There are a number of critical factors which determine
mosquito population abundance. Most significantly,
mosquitoes require an aquatic environment to breed during
their larval stage (EPA, 2000). Suitable mosquito larval habitats
include estuaries, vegetated margins of lakes and streams,
floodplains, man-made wetlands and physically disturbed
environments (Harrington, in Health WA, 1998). As the New
Energy site is located in a floodplain, it is possible that it
supports mosquito larval habitat, particularly during the
wet season.

Inundation of infrastructure on the site will be avoided
through the importation of clean fill to ensure that
finished levels are at least 0.5m above the 100 Year ARI
flood levels as provided by the DoW. This approach is
consistent with the Department’s floodplain management
strategies for the region and will ensure that the site
infrastructure will not be adversely impacted by the
combined effects of flooding and storm surge.

Mosquito numbers vary between seasons and years with the
major contributing factor being rainfall received, or the height
and frequency of tidal inundation (EPA, 2000). Given the
location of the New Energy site, mosquito numbers will most
likely be prevalent during the wet season and dependent on
the rainfall received during the wet season.

The quality of groundwater in the Boodarie area tends to be
poor and heavily influenced by its proximity to the coast. The
quality of groundwater typically limits the potential uses of
this resource. However, it is important that impacts on water
quality are minimised due to the potential for migration of
pollutants to South-West Creek and ultimately near shore
coastal areas which host mangrove communities.

The Town of Port Hedland has advised New Energy that
mosquito numbers increase during the wet season, particularly
following a cyclone. The Town’s Coordinator of Environmental
Health has advised that there have been seven reported
cases of Ross River Virus since December 2011 (Town of Port
Hedland pers comm., 2012). The local authority periodically
releases media statements at times of high mosquito activity.
It also undertakes a detailed mosquito control larviciding
program which provides effective control.
Mosquito breeding may originate from two possible areas:
• On-site through the creation of suitable breeding habitats
e.g. surface water ponding; and
• Off-site from the surrounding floodplain.

9.3.5.2 Protection of Surface Water and Groundwater Quality

Due to the intensity of storms in the Port Hedland region,
traditional pit and pipe drainage systems are not typically
used. This is due to the large pipe sizes required for storm events
and the high maintenance costs associated with keeping a pit
and pipe system clean and operational. Instead, stormwater
drainage will be managed by directing stormwater to an open
perimeter swale which will discharge to the road network and
eventually discharge to South-West Creek.
The proponent commits to the preparation of a Site Drainage
and Groundwater Management Plan which will outline
the measures to be implemented during construction and
operational phases. The stormwater volumes to be generated
from the site and perimeter swale sizing will be investigated
and reported in the Site Drainage and Groundwater
Management Plan.
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Drainage and hydrology impacts will be managed
in accordance with the EPA Draft Guidance No. 26
Management of Surface Run-Off from Industrial and
Commercial Sites (EPA, 1999). However, as a guide the
following initiatives will be implemented to minimise impacts
on soil, surface water and groundwater:
• During construction, sedimentation ponds will be utilised to
capture surface run off to reduce discharge of sediments
from the site;
• Clean surface run-off would be diverted around the
construction site and discharged into sediment trap(s) prior
to release into the environment;
• Uncontaminated stormwater will be permitted to infiltrate
into the ground where feasible;
• Drainage and water collection structures will be inspected
on a regular basis during construction and properly
maintained by the site contractor;
• During construction phase when staffing numbers
are higher all sewerage effluent and waste water will
be retained in holding tanks for off-site disposal by a
licensed contractor;
• Bulk quantities (in excess of 200L in aggregate) of liquid
chemicals stored on-site will be stored in secure aboveground storage facilities with secondary containment and
impermeable floors designed to contain a quantity of liquid
chemicals or fuel equivalent to the volume of the largest
container plus 10%;
• Waste receival, handling and storage areas will be
conducted within buildings or undercover and each will be
constructed with an impermeable floor to mitigate against
the risk of contaminating stormwater and to reduce the risk
of infiltrating contaminants to groundwater;
• Infrastructure which could leak or spill potentially
contaminating substances (e.g. MRF, Baling and
Storage area, Ash Store, Maintenance Workshop) will be
sealed and the liquids diverted to sumps. Liquid waste
collected from the sumps will either be injected into the
gasifier or collected for off-site disposal by a licensed liquid
waste contractor;
• Blow down water from the steam circuit or cooling towers
will be stored in bunded tanks and will either be:
–– Re-used to condition ash;
–– Directed for off-site disposal; or
–– Disposed of by solar or thermal evaporation
• The facility will have a sophisticated fire control system
based on fixed automated sprinkler that trigger in the
event of a fire with the aim of controlling fires while they
remain small. Potentially contaminated fire water will flow
initially into the stormwater management system which
will consist of open spoon type drains to handle the very
large potential flows that arise from intense tropical storms.
The on-site stormwater drains discharge into a large basin
on the northern boundary of the site which overflows in
extreme rainfall events to an engineered floodway in the
northern barrier road and onto adjacent vacant land;
• With the exception of the truckwash, washing of vehicles
or equipment will be minimised on-site and dry methods
preferentially used as much as possible to reduce the
quantity of wash down water generated;

• The truckwash bay uses low flow high pressure sprays and
recycles water to the maximum extent possible with about
20% makeup required on the amount of water used for each
wash cycle. The total usage requirement is estimated as at
5kL/day. The truckwash sump will periodically be pumped
out to remove accumulated solids with the wastewater be
disposed of off-site using a licensed contractor;
• Spill Response Procedures will be implemented to deal
with spillages and leaks within the operational area. The
plan will include details on methods of containment,
collection and disposal and training of personnel.
Implementation of recovery procedures for chemical and
hydrocarbon spillages will form part of the EMS;
• Sewerage and grey water generated on the premises
will be directed to an approved on-site effluent disposal
system in accordance with the Health Act 1911 and the
ToPH requirements;
• Drainage structures, bunded areas and sumps will be
inspected weekly to ensure these are maintained and
operated appropriately;
• Spills of contaminants, such as oil, process water or
chemicals which occur outside of bunded areas will be
cleaned up immediately where a risk of surface water
contamination occurs, details will be recorded and
reported to the Site Manager;
• All staff on the site will be made aware of the hazards
associated with the stored hazardous substances and
procedures to follow in the event of an emergency; and
• A series of groundwater monitoring wells will be installed
at the perimeter of the site with monitoring to commence
at least one round prior to the commencement of
construction and continued on a quarterly basis during
construction and operation of the waste to energy facility.
Further information about the monitoring program will
be addressed in the Site Drainage and Groundwater
Management Plan. However, the monitoring wells will be
located up and down gradient of the waste to energy facility
so that information relating to the groundwater conditions
(groundwater levels and water quality) entering and leaving
the site is monitored quarterly for the first two years of
operation and then twice yearly. A range of inorganic and
selected organic chemical parameters will be monitored and
may include the following:
• pH;
• Conductivity;
• Total Dissolved Solids;
• Major anions and cations;
• Heavy metals (e.g. Arsenic, Cadmium, Chromium, Copper,
Nickel, Lead, Zinc, Mercury);
• Nitrogen parameters (e.g. Total Nitrogen, Total Kjeldahl
Nitrogen, Ammonia, Nitrate); and
• Total Phosphorus.
Groundwater samples will be analysed by a NATA
accredited laboratory.
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9.3.5.3 Mosquitoes

9.3.6 Predicted Environmental Outcome

Effective mosquito control and exposure to mosquitoes will
primarily involve cultural (education/behavioural) and physical
methods. The following strategies will be implemented:

The EPA’s objective to ensure that emissions do not adversely
affect environment values or the health, welfare and amenity
of people and land uses by meeting statutory requirements
and acceptable standards will be achieved through
managing construction and operational impacts as outlined
in Section 9.3.5. Given the management measures proposed,
it is considered unlikely that there will be an unacceptable
level of impact on surface water quality to the point where
downstream mangrove systems would be impacted by the
operation of the proposed facility.

• The site will be filled above flood levels and levelled such
that the site drains to a perimeter swale which will be
designed to avoid surface ponding for prolonged periods
by either infiltrating stormwater from smaller events, or
draining stormwater away from the site;
• Waste handling facilities to be within buildings to prevent
capturing of stormwater;
• Minimise use of water on-site and dry spillages as
soon as possible;
• Consult with the Town of Port Hedland once detailed
site plans are available to consider other suitable methods
for mosquito management;
• Include information relating to mosquito risk and
management in personnel induction programs;
• Include mosquito management during toolbox meetings,
particularly during peak mosquito breeding season;
• Avoid exposure to mosquitoes by ensuring personnel are
required to wear protective clothing (long, loose-fitting
clothing) when outdoors;
• Provide personnel and visitors at the site access to
insect repellent containing diethyl toluamide or
picaridin, preferably in the form of a gel or lotion as
these are most effective;
• Monitor local media outlets and the ToPH’s media alerts
during peak season for mosquito breeding (i.e. the wet
season which runs from November to March); and
• Periodically dose fire water storage tanks with a suitable
agent (such as Aquasafe ®) which keeps water storage tanks
free of mosquito larvae for up to two months.
Most staff employed during the operational phase of the
project will be working indoors and therefore the risk of
exposure to mosquitoes, when considered in conjunction with
the proposed mitigation measures, is expected to be minimal.
As a contingency, if the above strategies do not adequately
protect personnel and visitors during the operation of the
facility (i.e. if it becomes evident that mosquito numbers at the
site are problematic as determined through staff feedback),
New Energy commits to the design and implementation of
a site-based mosquito control program in consultation with
the Town of Port Hedland. This program will consider the
application of chemicals to problem areas if it is determined
that this will effectively reduce the risk of exposure to mosquito
borne diseases.

9.4

Noise

9.4.1

EPA Objective

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

9.4.2 Applicable Standards,
Guidelines or Procedures
• Draft Guidance Statement No. 8 Environmental
Noise May 2007.
• Environmental Protection (Noise) Regulations 1997.

9.4.3 Potential Sources of Impact
Noise associated with the waste to energy facility may be
generated during construction and operation phases. Other
noise sources within the wider Boodarie Strategic Industrial
area also have the potential to generate noise emissions,
which cumulatively could exceed the acceptable noise levels.
Noise will be generated from the plant and equipment at the
waste to energy facility which may impact on the nearest
noise sensitive premises (i.e. residences) to the project site,
given that the Facility will operate for 24 hours a day, seven
days a week.

9.4.4 Assessment of Potential Impact
Noise modelling at the Boodarie Strategic Industry
Estate buffer boundary was originally undertaken by SVT
Engineering Consultants (SVT, 1997). This modelling assumed
generic industry types which included downstream iron
ore processing, downstream petroleum processing, power
intensive industries and a power station as well as the BHP Hot
Briquetted Iron Plant (now decommissioned) and the Pilbara
Energy Pty Ltd power station (EPA, 1997). It identified indicative
locations for these uses within the Industrial Estate. The
proposed waste to energy facility is located approximately
within the area designated by SVT (1997) as ‘Power Intensive
Industry’. SVT’s report resulted in the extension of the initial 3km
buffer to approximately 5km which corresponded with the
modelled 35 dB(A) noise contour. This buffer is reflected in the
ToPH’s Town Planning Scheme No. 5.
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Herring Storer Acoustics (HSA) was commissioned by Aurora
Environmental to undertake an assessment of the expected
noise emissions from the proposed Waste to Energy Facility.
The objective of the study was to assess noise emissions
from the facility at noise sensitive premises surrounding the
proposed site for compliance with the requirements of the
Environmental Protection (Noise) Regulations 1997. The report
is provided in Appendix 15.
9.4.4.1 Noise Modelling Methodology
Modelling of the noise propagation from the facility was
carried out using the noise modelling computer program,
‘SoundPlan’ Version 7.0, which uses the theoretical sound
power levels determined from measured sound pressure levels
to calculate the noise level received at a specific location.
This approach utilises ambient noise data and then considers
the potential noise levels associated with the operation of
the waste to energy facility to generate noise contours. Other
input data for computer modelling included topographical
data and EPA standard weather conditions for the night
period (Temperature of 15˚C, relative humidity of 50%, wind
speed of 3m/s and Pasquil stability class F).
9.4.4.2 Criteria
The Environmental Protection (Noise) Regulations 1997
stipulate the allowable noise levels that can be received at
a premise from another premise. The assigned noise levels for
the neighbouring noise sensitive premises which have been
specified in the Regulations are listed in Table 31.

The assigned noise levels are conditional on no annoying
characteristics (or influencing factors) existing, such as tonality,
amplitude modulation or impulsiveness. If such characteristics
exist, then any measured level is adjusted upwards accordingly.
The adjustments that apply are shown in Table 32.
As the waste to energy facility will operate during the night
period, the noise received at the closest residence needs
to comply with the assigned night period L A10 noise level of
35db (A). However, as the power station is located within an
industrial estate, noise received at a residence would need to
be considered as not significantly contributing and acoustic
criteria would be 5db (A) below the assigned noise level i.e.
30db (A).
9.4.4.3 Results
The total sound power level of the waste to energy facility
was determined to be 118dB (A) during operation. Based on
a single point calculation, the modelling indicates that the
sound power level at the nearest closest sensitive premises is
expected to be 25dB (A). Noise contour plots are shown on
Figure 13.
In accordance with the Environmental Protection (Noise)
Regulations 1997, if the noise received at a premises is more
than 5dB (A) below the assigned noise level, then it is deemed
to not be significantly contributing and therefore the noise
emissions are deemed to comply with the Regulations
regardless of noise emissions from any other premises.
Given the absence of any sensitive receptors in close proximity
to the site it is unlikely that construction noise will adversely
impact the amenity of adjoining uses.

Table 31: Baseline Assigned Outdoor Noise Levels
TIME OF DAY

ASSIGNED NOISE LEVELS
L A10

L A1

L A MAX

0700-1900 hours – Monday to Saturday (Day Period)

45 +IF

55 +IF

65 +IF

0900-1900 hours – Sunday & Public Holidays (Evening Period)

40 +IF

50 +IF

65 +IF

1900-2200 hours – All Days (Evening Period)

40 +IF

50 +IF

55 +IF

2200-0700 hours – Monday to Saturday (Night Period) and
2200-0900 hours – Sunday and Public Holidays (Night Period)

35 +IF

45 +IF

55 +IF

Notes in relation to Table 31:
The L A10 noise level is the noise that is exceeded for 10% of the time.
The L A1 noise level is the noise that is exceeded for 1% of the time.
The L Amax noise level is the maximum noise level recorded.
IF = Influencing Factor

Table 32: Adjustments for Annoying Characteristics
TONALITY

MODULATION

IMPULSIVENESS

+5dB(A)

+5dB(A)

+10dB(A)

These adjustments are cumulative to a maximum of 15dB.
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9.4.5 Proposed Mitigation/
Management Measures
SVT’s (1997) initial noise modelling resulted in the extension of
the proposed buffer for the Boodarie Strategic Industry Estate
from 3km to 5km. The buffer is recognised in the Town of Port
Hedland’s Town Planning Scheme No. 5. The waste to energy
facility is located within the buffer area for the Boodarie
Strategic Industry Estate as well as the Gas Power Station
Buffer Special Control Area. The Town of Port Hedland’s Town
Planning Scheme No. 5 indicates that no dwelling is permitted
in the Boodarie Strategic Industrial Estate buffer. Applications
for planning approval in the buffer area must have regard
for the potential impacts arising from the land uses within the
industrial estate.
The HSA (2011) modelling demonstrated compliance with
the allowable limits specified in the Environmental Protection
(Noise) Regulations 1997. The modelled levels do not warrant
an increase in the provided buffers, nor do they indicate that
any noise amelioration or mitigation measures are required to
be implemented.
Construction work will be restricted to the hours between
7am and 7pm on any day which is not a Sunday or public
holiday. Construction work will be undertaken in accordance
with control of noise practices set out in Section 6 of Australian
Standard AS 2346:1981 Guide to Noise Control on Construction
Maintenance and Demolition Sites. All equipment used on
the site will be selected and operated to minimise noise
where feasible.

9.4.6 Predicted Environmental Outcome
The modelled noise emission levels as received at the closest
sensitive receptor is below the allowable limits prescribed
in the Environmental Protection (Noise) Regulations 1997.
Therefore, the EPA’s objective with respect to noise emissions
will be achieved.

9.5.3 Potential Sources of Impact
As the waste receival, process and storage facilities are
totally enclosed and subjected to negative pressure with the
ventilation air being treated as air feed for the gasifiers and
syngas burners, there are only three significant points emission
to atmosphere when the facility is operational:
• Fugitive odour emissions released from the waste receival
bay when the doors open for ingress and egress by trucks;
• Emissions from the main stack under normal operating
conditions; and
• Emissions from the emergency bypass stack caused during
extreme plant upset conditions.
Additional sources of potential impact that need to be
addressed are:
• Particulate emissions during construction works; and
• Gaseous emissions emitted during a significant fire.
9.5.3.1 Fugitive Odour Emissions
Fugitive emissions from the waste receival bay doors may
contain odorous compounds originating from any putrescible
organic material that may be stored in the receival area and
MRF. The risk of odours being released and causing adverse
impacts is low due to the small quantities of putrescible
waste held on site, the fact that the buildings operate under
negative pressure with ventilation air being treated through
the gasifiers and syngas burner and the fact that the site is
very remote from sensitive premises.
9.5.3.2 Atmospheric Emissions from the Main Stack
In general, emissions of concern from waste to energy plants
as reported in the literature are:

9.5

Air Quality

• Oxides of nitrogen (NOx) consisting primarily of NO and
to a lesser degree NO2 . NOx is formed primarily from the
oxidation of fuel bound nitrogen and nitrogen in the air;

9.5.1

EPA Objective

• Low levels of particulates, metals and volatile and semivolatile organics including trace levels of dioxins

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

9.5.2 Applicable Standards,
Guidelines or Procedures
• Odour Methodology Guideline, Department of
Environmental Protection, Perth, Western Australia
March 2002.
• Air Quality Modelling Guidance Notes, Department of
Environment March 2006.
• EPA Guidance Statement No. 55 Implementing Best
Practice in proposals submitted to the Environmental
Impact Assessment process December 2003.

• Carbon Monoxide (CO) – formed from the incomplete
combustion of the fuel;
• Carbon dioxide (CO2);
• Formaldehyde and other hazardous air pollutants including
dioxins and furans and other complex organic compounds
(both halogenated and non-halogenated);
• Water vapour;
• Trace levels of acid gases including HCl and SOx;
• Odour.
Operational experience indicates that the gas handling
system incorporated into the Entech gasification system
maintains high destruction efficiencies under wide range
of operating conditions with minimal emission for toxic
particulate matter or gaseous organic compounds.
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The emissions from the main stack under normal combustion
conditions can be broadly characterised as similar to those
from a normal steam power station operating on natural gas.
This broad characterisation can be made based on extensive
operating experience with the Entech gasification system and
has been independently verified in published international
studies. The reasons for this high standard of performance are
the unique nature of the Entech gasification process which:
• Is a true low temperature gasification process with strictly
limited air feed volumes to maintain reducing conditions
and very low flow rates in the gasification chamber with the
consequence that very little fly ash is generated from the
fuel bed;
• The very long residence time for waste in the gasification
chamber (16-24 hours) which means there is minimal
agitation of the bed and vey uniform carbon reduction
profile in the waste which again minimises the generation of
airborne particles in the syngas stream;
• The high efficiency design of the syngas burner which
ensures very high destruction efficiencies for all organic
compounds including toxics such as dioxins and the very
low particulate load means that there is a greatly reduce
level of solid particles to provide catalytic sites for de-novo
synthesis of dioxins; and
• Finally the gasifier system incorporates a state-of-the-art
air cleaning system with sodium bicarbonate or trona
scrubbing to remove acid gases, activated carbon
injection to trap volatile metals and any trace organics
followed by a high efficiency bag house to capture the
reagents, carbon and any other particulates. The waste gas
system incorporates multiple levels of redundancy to ensure
that it operates efficiently at all times other than when gas
temperatures at the exit to the boiler exceed allowable
tolerances for the gas cleaning system.
A detailed heat and mass balance report which
demonstrates how emissions rates for contaminants have
been calculated is provided in Appendix 8. Appendix 13
contains a detailed air emissions modelling report which
provides further detail on the emissions performance and
assessment criteria and presents modelled predictions
of ground level concentrations for key pollutants.
The Air Quality Control System which neutralises,
cleans and monitors the quality of the exhaust gas
stream before discharge to atmosphere is described in
detail in Section 5.7.2.3.
In the event of a partial or total failure of any element of
the gas cleaning train other than the boiler, the gaseous
emissions would continue to discharge to atmosphere for
a period through the main stack while waste feed to the
gasifier is halted and the gasifiers are put through a controlled
shutdown. The syngas burner would continue in action with
supplementary natural gas feed to ensure that destruction
efficiencies are maintained.

As all key elements of the Air Quality Control System are
designed with backup pumps and fans and redundant
capacity, it is anticipated that this system will have an
availability approaching 100%.
Emissions from the Emergency Bypass Stack
Emissions from the bypass stack will only occur under very
limited emergency conditions as follows:
• In the event of a boiler failure which would expose the
gas cleaning train to hot gases at in excess of 1000˚C if
the gas stream was not diverted to the refractory lined
bypass stack; and
• In the event of a total power failure to all systems which
stops all pumps and fans to the gasifier, syngas burner,
boiler/steam turbine set and waste gas cleaning system.
In either of these situations, the following process would be
automatically initiated:
• Waste feed to the gasifiers which normally occurs on
a 15 minute cycle would halt.
• The control systems for the gasifiers and syngas burner
would continue to operate and so the gasifier air flow would
be progressively turned down as the volatile component of
the last waste charge is gasified. In the worst case (when a
fresh charge of waste had just been fed to a gasifier), the
gas volumes generated by the gasifier would be reduced to
20% of design capacity within 15 minutes and would further
reduce to less than 10% of normal operational flows within
60 minutes.
• The syngas burner will continue in operation with
supplementary natural gas feed (if necessary operating
on backup power) thus ensuring destruction of organic
compounds in the syngas.
• If normal operations cannot be resumed within 60 minutes,
then the minimal remaining air feed to the gasifier
would halt and the ash bed (even though only partly
decarbonised) will be progressively removed from the
gasifier halting the syngas feed to the Syngas burner.
A decision would then be made as to whether to shut the
Syngas burner down or keep it running with natural gas feed.
Emergency conditions necessitating a discharge from the
bypass stack would be expected to occur at a frequency of
far less than once per year given the range of monitoring and
management systems built into the design including provision
of two sources of backup power to the normal electrical
power source for the facility which is derived as a parasitic
load from the steam turbine generator set. These back up
power sources are the:
1. Local electrical grid which will be bought on line
instantaneously in the event of an interruption in the on-site
generated supply; and
2. A rapid start, back-up diesel generator with sufficient
capacity to run all key systems for long enough to allow
a managed shutdown.
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Particulates/Dust Emissions Generated During Construction
As with any significant earthworks and construction program,
there is a potential for particulate emissions during the
construction phase of the project. The remote location of
the project and the implementation of strict construction
management controls mean that these emissions are unlikely
to be a significant issue.
Atmospheric Emissions During Fire
The plant will at full capacity store a significant quantity of
waste materials and recyclables. In the event of a serious fire
there is the potential for the release of hazardous air pollutants
from uncontrolled combustion. The measures to minimise the
potential risks from fire are addressed in this report.

9.5.4 Assessment of Potential Impacts
9.5.4.1 Assessment of Odorous Emissions from the Facility
Any plant handling putrescible waste materials, particularly
Municipal Solid Waste (MSW) has the potential to emit odorous
gases and impact adversely on the amenity of the surrounding
area. By its nature MSW will be odorous as it is collected weekly
and therefore sits in the heat inside 240 litre bins for several
days which means decomposition is well advanced before the
waste is tipped into the collection vehicle.
The potential for odour impacts arising from the
Boodarie facility is assessed as being very low due
to the following factors:
• The plant will handle relatively small quantities of putrescible
materials (it is estimated at less than 15000tpa or 50-70tpa
day of MSW based on a Monday – Friday collection cycle).
This means the maximum quantity of MSW waste stored
within the facility at any time should not exceed 150 tonnes;
• The fact that putrescible wastes are delivered in enclosed
vehicles and handled in enclosed facilities (the waste
receival building and MRF) operating under a degree of
negative pressure with the ventilation gases being used as
feed air for the gasifier and syngas burner. This approach
will effectively destroy all of the odorous compounds in the
ventilation area;
• The waste receival building and MRF will be well sealed
and equipped with automatic rapid operation doors for
the ingress and egress of trucks. This will limit fugitive odour
emissions to short period periods when the doors are
opening and closing; and
• The remote location of the site, being more than 5km from
residential areas means that any fugitive odours that may
escape from the buildings will disperse before impacting on
sensitive land uses;
In order to assess whether the proposed odour management
measures are adequate to prevent adverse impacts, The
Odour Unit (TOU) was commissioned to complete a screening
assessment of odour impacts from the facility. The TOU (2012)
report is included as Appendix 16.

The purpose of the study undertaken by TOU was to predict,
using conservative assumptions, the potential ground level
odour impacts from the proposed waste to energy facility
by modelling odour emissions based on a range of odour
emission scenarios for the Waste Receival and MRF areas of
the New Energy facility.
The study identified the only significant source of odour
emission as being fugitive emissions from the waste receival
and transfer area of the facility, in particular the automatic
doors in the facility which allow access and egress for trucks
delivering waste to the facility.
Four different odour strength (ou) and corresponding odour
emission scenarios were assessed against a representative
meteorological dataset. The odour scenarios assessed
were 300ou, 500ou, 1,000ou and 2,000ou with each odour
concentration multiplied by a constant volumetric flow of
6m3/s. This volumetric flow represented the combined fugitive
odour emissions estimated from the sites’ receivals building. The
volumetric flow was assumed to be minimised by the fact that
the buildings are maintained under negative pressure with up
to three air changes per hour being achieved by the fact that
all feed air to the gasifiers and syngas burners are extracted
from within the receival and transfer station buildings. Due to
this negative pressure, it was assumed that only minimal air
can escape the receivals building and more specifically only
under those conditions where vehicle doorways were opened
allowing waste truck ingress/egress. It was assumed that the
gasification and subsequent combustion process was effective
in destroying all odorous gases before release to atmosphere
given the very high temperatures and residence times in the
waste to energy system.
Plate 14 shows the modelled ground level odour predictions
for an odour criterion of 2ou, 99.5th percentile with 3-minute
averaging times for three constant odour strength scenarios of
500ou, 1,000ou and 2,000ou. Examination of Plate 14 shows:
• There was no impact predicted for a constant odour
strength of 300ou; and
• The extent of the maximum impact from a constant odour
strength of 2,000ou was approximately 400m from the
centre of the New Energy receivals building.
Plate 15 shows the modelled ground level odour predictions
for an odour criterion of 4ou, 99.9th percentile with 3-minute
averaging times for three constant odour strength scenarios of
500ou, 1,000ou and 2,000ou. Examination of Plate 15 shows:
• There was no impact predicted for a constant odour
strength of 300ou; and
• The extent of the maximum impact from a constant odour
strength of 2,000ou was approximately 550m from the
centre of the New Energy receivals building.
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Plate 14: Ausplume Fugitive Ground Level Odour
Predictions at 2ou For Receivals Building

Plate 15: Ausplume Fugitive Ground Level Odour
Predictions at 4ou For Receivals Building

Yellow Contour = 2ou criterion @ 99.5th percentile; 3 minute averaging times for a
constant odour strength of 500ou.

Yellow Contour = 4ou criterion @ 99.9th percentile; 3 minute averaging times for a
constant odour strength of 500ou.

Green Contour = 2ou criterion @ 99.5th percentile; 3 minute averaging times for a
constant odour strength of 1,00ou.

Green Contour = 4ou criterion @ 99.9th percentile; 3 minute averaging times for a
constant odour strength of 1,00ou.

Blue Contour = 2ou criterion @ 99.5th percentile; 3 minute averaging times for a
constant odour strength of 2,00ou.

Blue Contour = 4ou criterion @ 99.9th percentile; 3 minute averaging times for a
constant odour strength of 2,00ou.

Based on the influent waste streams at the Boodarie site, the
likelihood of a constant odour strength of 2,000ou is doubtful.
The most representative, worst-case odour strength inside
the waste to energy receivals building is expected to be less
than less than 1,000ou given the small volumes of putrescible
wastes expected.

A summary of the stack configuration and peak load emission
characteristics used for air quality modelling are presented
in Tables 33 and 34. The project was modelled on the
assumption of continuous operation at full load. Given the
flat topography of the surroundings at the Boodarie Industrial
Estate, topographical data was not included as model inputs.
The selected land-use was rolling rural with a corresponding
roughness factor of 0.4m for Boodarie.

This screening level assessment suggests that odours from the
facility will rarely be detectable outside the site boundary and
that the EPA odour objectives will be met.
9.5.4.2 Assessment of Emissions from the Gasifiers
A detailed air modelling assessment has been conducted
by Synergetics Environmental Engineering (Synergetics)
(Appendix 13) for the impacts as a result of the operation of
the waste to energy project. The objective of the air modelling
was to ascertain ground level concentrations of air pollutants
from typical and worst case operation of the proposed waste
to energy facility. Emission and ambient criteria are detailed
in Appendix 13. The selection of the criteria to be adopted
was discussed in a meeting the representatives from the DoH
Toxicology Group (refer to meeting record in Appendix 17).
Ausplume v6.0 was selected as the air emissions model of
choice to assess the dispersion of pollutants arising from the
project. Ausplume is a Gaussian-plume dispersion model
preferred by most regulatory agencies in Australia for point
sources in simple terrain such as those in this assessment. The
Air Pollution Model (TAPM) was used as for the prognostic
prediction of the cloud cover and ceiling height, which was
required to supplement the rest of the meteorological data
provided by BoM.

Modelling was carried out for two sets of emissions data
corresponding to the respective scenarios operational and
emergency shutdown (bypass) modelling scenarios, provided
in Table 34. For each scenario, the emission rates of the
pollutants were calculated by Entech using a heat and mass
balance analysis and using an assumed waste composition
typical of unsorted municipal waste (refer to Appendix 8 for
details of assumed waste compositions).
The emission rates for the bypass operation were calculated on
an hourly basis by applying appropriate weighting to the three
time-intervals in the bypass cycle (0-10 minutes, 10-20 minutes
and 20-60 minutes). Emissions from the gasification facility
for both operational and bypass scenarios were modelled
by assuming a continuous 24-hour operation for the entire
year. This assumption is highly conservative particularly for the
bypass operation given that the occurrence of the bypass
event has been expected to be less than one hour per year.
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Table 33: Stack Dimensions
STACK CONFIGURATION
PARAMETER

MAIN (OPERATIONAL)

EMERGENCY SHUTDOWN

UNITS

Stack Design

Steel

Steel Refractory Lined

Internal Diameter

2.5

1.8

m

Stack height

30.0

25.0

m

Stack Exit Velocity

18.0

27.5

m/s

Stack Exit Temperature

165.0

850

˚C

Stack Exit Flow Rate

88.1

70.0

Am 3/s

Stack exit Moisture Content

11.0

12.0

% V/V

COMMENT
Circular Single flue
Circular single flue

Dry basis 11% O2 , STP

Table 34: Emission Rates
EMISSION RATE (G/S)
PARAMETER

MAIN (OPERATIONAL)

EMERGENCY SHUTDOWN

CO

0.66

0.46

NOx

2.68

1.11

PM total

0.051

0.56

Not assessed

PM10

0.051

0.56

Assumed as 100% of PM total

PM 2.5

0.023

0.25

Assumed as 45% of PM total

SO2

0.42

2.17

Chlorine (as HCl)

0.12

0.61

Fluorine (as HF)

0.014

0.069

Total organic compounds

0.048

Dioxins (TEQ)
Total of all other heavy metals

1.3 x 10

0.0053
-9

1.3 x 10

COMMENT

Gaseous and vaporous organics

-10

5.20 x 10 -3

1.3 x 10 -2

Mercury

1.1 x 10 -5

5.9 x 10 -5

Cd and TI

1.3 x 10 -4

5.8 x 10 -4

Comprising Sb, As, Pb, Cr, Co, Cu, Mn, Ni, V

The following set-ups options were used in the Ausplume model:
• A fine 100m grid over a 3km x 3km area centred on
the site was applied;
• Assumption of no terrain height variation as the area is
reasonably flat with small undulations;

• Suitable site-specific or site-representative background air
quality monitoring station (AQMS) background air quality
data was obtained from the Port Hedland Industry Council
and has been used in this modelling;

• Land-use was rolling rural with a corresponding roughness
factor of 0.4m;

• There were no sensitive receptors recorded in the 3km
modelling grid.

• Wind profile Irwin rural;

The Synergetics report provides the results of modelling in both
tabular and graphical format.

• Building wake effects included for the administration
office, gasification building and MRF buildings;
• Stack tip downwash and building downwash effects
were included;
• A meteorological file developed from 2005 and 2008 data
from the Bureau of Meteorology Port Hedland station;
• Key pollutants were determined as CO, SO2 , NO2 and PM 2.5,
PM10 included due to the region’s propensity to dust storms;
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The tabular presentation details the worst-case or highest
predicted concentration at gridded receptor. This effectively
describes the single highest concentration that is predicted to
occur outside the boundaries of the site (the exact location
and timing of each gridded receptor concentration are
provided in Appendix C of the Synergetics (2012a) report
which is provided at Appendix 13). A number of abbreviations
and conventions are used in the tables of results as follows:
• Assess. criteria = Assessment criteria.
• b/g = background pollutant concentrations
(see Section 3.2 of Appendix 13).
• GLC + b/g = total calculated ground level concentration
including stack emissions and background pollutant
concentrations (when background data was used).
• CF = Compliance factor (described below).
A “compliance factor” is reported as the ratio of the
guideline value and the predicted GLC. A value <1
indicates the predicted GLC is higher than the guideline
value whereas a value ≥1 indicates the predicted GLC is
equal to or below the guideline value. The compliance
factor allows an immediate assessment of the potential
for the facility to exceed guideline GLC values. In essence,
values ≥ 1 represent the magnitude of increases in emissions
that could be tolerated and still deliver compliance with
the assessment criteria. In order to help quickly identify the
most significant pollutant at the two sites, any predicted
concentrations with a CF <10 have been highlighted in
grey. Also, any cases when the concentration exceeds the
relevant assessment criterion would have been highlighted
with red text.

The predicted ground level concentrations (GLCs) at the
worst-case off-site receptor are reported for the operational
(Table 35) and bypass (Table 36) emission scenarios. All the
predicted GLCs for the cumulative impact assessment fell
within the assessment criteria. The most significant pollutants
under these conditions were NO2 , PM10 and PM 2.5, largely
related to high background concentrations. Contour plots
are provided in the Synergetics report for visualising the
plume dispersion footprints of the 1-hour, calculated NO2
concentrations representing stand alone conditions and
cumulative impacts which take into account background
concentrations (Plate 16) and the 24-hour average for PM10 .
For the bypass modelling scenario (which conservatively
assumed continuous emissions from the bypass stack on
24 hour, 7 day/week basis), all the predicted GLCs for the
cumulative impacts were within the assessment criteria.
In addition to the pollutants of NO2 , PM10 and PM 2.5 being
significant, the other significant pollutants were the metals
such as As, Cr, Cd and Ni. However, it has to be emphasised
that the predicted GLC values for the bypass operation are
likely to be significant over-estimates of actual concentrations
(particularly for longer averaging times) due to the unrealistic
assumption of continuous bypass emissions where they are
only expected to occur for less than an hour per year.
Although being based on conservative assumptions, the
results from this study have concluded that the predicted air
quality impacts in the region surrounding the proposed facility
will comply with the adopted assessment criteria.
This outcome is to be expected given the very high standard
of treatment built into the facility and the unique aspects of
the Entech gasifier design.

9.

Plate 16: Contour plots of the 1-hour calculated NO2 concentrations (in µg/m3) in the modelling domain. The GLCs
correspond to the operational condition and the main stack is shown as a red circle. The legends are labelled as direct
impacts from the stack alone (left) and cumulative impact,inclusive of background pollutant concentrations (right).
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Plate 17: Contour plots of the 1-hour calculated NO2 concentrations (in µg/m3) in the modelling domain. The GLCs
correspond to the operational condition and the main stack is shown as a red circle. The legends are labelled as direct
impacts from the stack alone (left) and cumulative impact,inclusive of background pollutant concentrations (right).
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Table 35: GLC Results for the Worst-Case Off-Site Gridded Receptor for Operational Conditions
POLLUTANT

AVERAGING TIME

ASSESSMENT
CRITERIA (µg/m3)

GLC + B/G
(µg/m3)

COMPLIANCE
FACTOR

CO

15 min

100,000

1650

1650

60.6

CO

30 min

60,000

1440

1440

41.8

CO

1h

30,000

1250

1250

24.0

CO

8h

11,249

870

880

12.9

NO2

1h

246.4

24

28

8.8

NO2

Annual

61.6

11

11

5.7

PM10

24 h

50

32

32

1.6

PM 2.5

24 h

25

14

14

1.8

PM 2.5

Annual

8

3

3

2.7

SO2

10 min

500

3

4

>100

SO2

1h

571.8

3

3

>100

SO2

24 h

228.7

16

16

13.9

SO2

Annual

57.2

4.36

4.37

13.1

HCl

1h

100

-

1.28 x 10 -1

>100

HF

1h

100

-

1.45 x 10 -2

>100

TOC (as benzene)

1h

29

-

7.24 x 10 -2

>100

Dioxins

1h

1 x10

-

1.35 x 10

-9

>100

As

1h

0.09

-

8.36 x 10 -4

>100

3 x10

-6

As

Annual

-

5.66 x 10

Cd

1h

0.018

-

1.05 x 10 -4

>100

Cd

Annual

0.005

-

7.08 x 10 -6

>100

Co

24 h

0.1

-

3.75 x 10 -6

>100

-7

>100

-3

-5

53.0

Cr (VI)

Annual

-

6.55 x 10

Cr (III)

1h

10

-

9.68 x 10 -5

>100

Cu

1h

1

-

6.62 x 10

-5

>100

Hg

1h

1.8

-

1.17 x 10 -5

>100

Hg

Annual

1

-

7.95 x 10

-7

>100

Mn

1h

18

-

7.27 x 10 -4

>100

Mn

Annual

0.15

-

3.51 x10

-5

>100

Ni

1h

0.18

-

3.61 x 10 -5

>100

Ni

Annual

3 x10

-

2.44 x 10

-6

>100

Pb

Annual

0.5

-

1.94 x 10 -4

>100

Sb

1h

9

-

4.84 x 10

-5

>100

Tl

1h

1

-

2.46 x 10 -5

>100

Tl

Annual

0.1

-

1.66 x 10

-6

>100

V

24 h

1

-

8.80 x 10 -6

>100

2 x10

-4

-3

Notes in relation to Table 35:
•
•
•

B/G
(µg/m3)

B/G = Background
GLC = Ground level concentrations
Compliance factor = the ratio of the guideline value and the calculated GLC.
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Table 36: GLC Results for the Worst-Case Off-Site Gridded Receptor for Emergency Shutdown Bypass Conditions
AVERAGING TIME

ASSESSMENT
CRITERIA (µg/m3)

CO

15 min

100,000

CO

30 min

60,000

CO

1h

30,000

CO

8h

11,249

NO2

1h

NO2

Annual

PM10
PM 2.5
PM 2.5
SO2

POLLUTANT

GLC + B/G
(µg/m3)

COMPLIANCE
FACTOR

1650

1660

60.4

1440

1440

41.6

1250

1260

23.9

870

880

12.8

246.4

24

38

6.5

61.6

11

11

5.5

24 h

50

32

34

1.5

24 h

25

14

15

1.7

Annual

8

3

3

2.6

10 min

500

3

31

16.3

SO2

1h

571.8

3

30

19.2

SO2

24 h

228.7

16

23

9.8

SO2

Annual

57.2

4.36

5

10.7

HCl

1h

100

-

7.49

18.7

HF

1h

100

-

0.85

>100

TOC (as benzene)

1h

29

-

6.60 x 10 -2

>100

Dioxins

1h

1 x10

-

1.63 x 10

-9

>100

As

1h

0.09

-

2.36 x 10 -3

38.1

As

Annual

3 x10

-

8.97 x 10

33.4

Cd

1h

0.018

-

6.34 x 10 -3

Cd

Annual

0.005

Co

24 h

0.1

Cr (VI)

Annual

Cr (III)

-6

-3

-5

2.8

-

2.47 x 10

-4

20.8

-

3.08 x 10 -4

>100

2 x10 -4

-

1.64 x 10 -5

12.2

1h

10

-

4.33 x 10 -3

>100

Cu

1h

1

-

3.08 x 10 -4

>100

Hg

1h

1.8

-

7.37 x 10 -4

>100

Hg

Annual

1

-

2.80 x 10

-5

>100

Mn

1h

18

-

2.32 x 10 -2

>100

Mn

Annual

0.15

-

8.82 x 10

-4

>100

Ni

1h

0.18

-

1.57 x 10 -3

>100

Ni

Annual

3 x10

-

5.98 x 10

Pb

Annual

0.5

-

4.86 x 10 -3

>100

Sb

1h

9

-

1.97 x 10 -2

>100

Tl

1h

1

-

9.06 x 10 -4

>100

Tl

Annual

0.1

-

3.44 x 10

>100

V

24 h

1

-

-3

Notes in relation to Table 36:
•
•
•

B/G
(µg/m3)

B/G = Background
GLC = Ground level concentrations
Compliance factor = the ratio of the guideline value and the calculated GLC.

-5

50.2

-5

3.0 x 10 -7

>100
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9.5.4.3 Ozone
The stack emissions from the Entech gasification and
associated power generating facility does not include
significant amounts of ozone that would contribute to ambient
ozone concentrations. Any ozone present in the process would
immediately react with the waste or syngas.
The primary impact of the facility on ambient ozone would be
from provision of NOX and CO emissions that can participate
in tropospheric photochemical reactions. This impact is no
more significant than conventional natural gas fuelled power
generation facilities.
9.5.4.4 Assessment of Emissions during Fire
While the threat of a significant fire on the New Energy facility
is real, the frequency for such events is assessed as being very
low. The uncontrolled combustion of stored waste in such a
fire has the potential to produce a wide range of potentially
toxic combustion products including dark and acrid smoke
and soot, acid gases, heavy metals and various potentially
hazardous organic compounds.
It is not possible to assess the impact of these emissions given
the uncontrolled nature of the event and the number of
variables that would influence the nature and intensity of a
fire. Monitoring data collected by DEC from three similar fires in
Perth (Bayswater, Canning Vale and Coogee) as reported in
the media did not indicated that serious threat was caused for
the general public from such fires.
The relatively remote location of the Boodarie facility acts to
further reduce the risk to surrounding residential areas.
9.5.4.5 Nanoparticles
The EPA Scoping Instructions required that New Energy address
the issue of nanoparticles emissions from the facility and the
potential for adverse impacts. Interest in nanoparticles has
been sparked due to concerns being raised about potential
health effects from nanoparticles used in a range new
products and technologies. These concerns arise primarily
because of the fact that nanoparticles are small enough in
size to interact with human and natural biological systems at a
cellular scale.
Western Australian Department of Health toxicologists have
advised that there are no local regulatory requirements for
assessment of nanoparticles from industrial facilities, including
power generation and waste gasification technologies.
That advice concluded that the immature status of health
impact knowledge and absence of regulatory requirements
precludes an assessment. Procedures and benchmarks for
measurement in stack emissions and environmental and
human health risk assessment have not been established.

At this stage there is little published data and no accepted
assessment criteria relating to airborne emissions of
nanoparticles from thermal processes such as combustion
and gasification. In addition, New Energy and Entech
have no basis on which to predict the rate of emission of
nanoparticles from the Boodarie facility. In view of the
limited data and assessment criteria, it was agreed in
discussion representatives of the Department of Health
(see copy of meeting record in Appendix 17) that the
assessment of nanoparticles in this PER should be limited
to an overview of the current state of knowledge based
on a review of the relevant published literature.
An extensively cited review of the literature in relation to
health impacts associated with nanoparticles (both in terms of
particles sourced from combustion and also in manufactured
products) is presented in (Oberdörster et. al.,2005). This review
suggests that there is still significant debate about the factors
that influence the level of health impact. There is some
uniformity of view that as particles get smaller in size towards
the nano scale their toxicity can increase but for particles with
heterogeneous particle sizes and chemical compositions as
is typical of particles derived from combustion sources there
is still much uncertainty as to the dose response relationships.
As a result it is too early to establish regulatory criteria. In
relation to manufactured materials where there is uniformity
of chemical composition and particle size there is a clearer
relationship and it appears that even for chemically inert
materials such as gold there is significantly greater toxicity
when dealing with nanoparticles.
A review of the relevant literature pertaining to nanoparticles
and waste to energy was conducted by Synergetics (2012b)
and is presented as Appendix 18. A brief summary the
literature review findings are presented below.
There is no single definition of what constitutes a nanoparticle
but the following definitions are presented for information:
“nanoparticle, n—in nanotechnology, a sub-classification
of ultrafine particle with lengths in two or three dimensions
greater than 0.001 micrometer (1 nanometer) and smaller than
about 0.1 micrometer (100 nanometers) and which may or
may not exhibit a size-related intensive property.”
Nanoparticles also fall within the definition of an ultrafine particle:
“ultrafine particle, n—in nanotechnology, a particle ranging
in size from approximately 0.1 micrometer (100 nanometers) to
0.001 micrometers (1 nanometer).”
The International Standards Organization (ISO) also has a
technical specification for the terminology associated with
nanotechnologies (ISO, 2008). Nanoparticle is specified as a
nano-object with 3 dimensions in the nanoscale where the
nanoscale is defined as the size range from approximately
1nm to 100nm. Ultrafines are defined by ISO as particles with
an equivalent diameter less than 100nm and it is noted that
most nanoparticles are also ultrafines as defined by their
geometrical dimensions.
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Some authors have a different definition of nanoparticles
and ultrafines, however these are not explicitly stated in all
publications. Therefore, where the terms nanoparticle or
ultrafine are used in the literature but not otherwise defined, it is
assumed that the international definitions have been adopted
and particles in the 100nm range are being described.
While conducting the literature review, Synergetics examined
all identified studies concerning particles in the 100nm i.e.
ultrafines as well as nanoparticles, since the health effects of
these two categories of particles are likely to be similar. Hence
the terms nanoparticles and ultrafine particles have been
used interchangeably in this review, rather than adhering
to the strict definition of a nanoparticle requiring at least 2
dimensions to be below 100nm.
The published literature on the emission of nanoparticles is
limited as the matter is still the subject of significant research.
It is clear that all thermal combustion processes including
gasification have the potential to emit nanoparticles and that
the nature, quantity and chemical characteristics of these
particles will vary greatly on depending on the nature of the
thermal process and the fuels being used.
Accordingly, and in view of the concerns raised in the
literature regarding the potential for as yet un quantified
health and environmental impacts associated with the
emission of nanoparticles, it Synergetics recommended
that New Energy:
• Incorporate a nanoparticle emissions monitoring program
in the site monitoring program; and
• Assess developments in control techniques for nanoparticles
emissions from fuel burring equipment on an on-going basis
to determine whether the gas cleaning system needs to be
modified to improve the capture efficiency of nano and
ultrafine particles.
The recommendation made in the review of nanoparticles
from waste gasification (Synergetics, 2012b) for measurement
of nanoparticle emissions from existing Entech gasification
facilities is reasonable but is considered premature in the
absence of validated, regulatory approved measurement
methodologies. Hence, monitoring is not proposed at this
time. New Energy will continue to monitor developments in
nanoparticle measurement and risk assessment to ensure
future regulatory requirements can be addressed as they arise
in relation to industrial emissions.

9.5.4.6 Impact of Bio-Accumulated Air Emissions
over the Life of the Project
The long term emissions of air toxics have been considered in
the modelling and impact assessment study. An assessment
of the potential for bioaccumulation of emissions is not
necessary in this case, since the air quality standards for
persistent pollutants are considered protective of whole of life
exposures, i.e. the permitted air emissions are sufficiently low
that they will not cause adverse health effects if individual are
exposed to them on regular basis. Advice from Department
of Health is that emissions are unlikely to cause health effects
provided those emissions remain consistently below the
recommended air quality health based references for the life
of the facility (Synergetics, 2012a). This advice also considers
secondary routes of exposure to pollutants which can arise as
a consequence of bioaccumulation and ingestion of foods
grown on nearby properties.

9.5.5 Proposed Mitigation/
Management Measures
9.5.5.1 Construction Phase Impacts
Dust emitted during construction will be localised and
temporary. The regular watering of unsealed roads, exposed
surfaces and active construction areas will reduce and control
these emissions. Major roads and access surfaces will be
sealed and the restriction of vehicle movements will further
reduce dust emissions from construction activities. As a result
of the implementation of these management measures, dust
emissions from construction activities will have a temporary,
localised, low impact on public amenity. Therefore, emissions
during construction have not been assessed further.
New Energy will develop a CEMP prior to commencing
construction works. The CEMP will provide detailed information
on the control measures to limit dust emissions from the site
during construction. The measures that will be applied will
include inter alia:
• Controls over the extent of clearing and the size of soil
stockpiles to minimise the exposed surface are that can
contribute to dust lift-off;
• Controls over the flow of vehicular traffic on cleared areas
to minimise dust lift-off during earthworks and construction;
• Use of water trucks and crusting agents to control dust
emission from cleared areas and stockpile soils if necessary;
• Use of wind fencing to reduce surface wind velocities;
• Use of visual and hand held instrumentation as a
management tool during construction to assess the
effectiveness of dust controls;
• Implementation of complaints handling procedures
to ensure a response to any identified off-site issues with
24 hours; and
• Cleared vegetation will be either be mulched for use on site
to stabilise disturbed soil areas or directed for off-site disposal.
There will be no burning of vegetation or waste on site.
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9.5.5.2 Management of Process Emissions
Traditionally, waste to energy facilities have been regarded
as presenting a significant risk for emitting air toxics in gaseous
emissions discharged to atmosphere. These concerns primarily
originated with mass burn incineration systems used around in
Europe and Asia in the period 1960-1980. In the three decades
since there have been significant advances in:
• The monitoring of emissions;
• The understanding of health and environmental impacts
associated with the emission of gaseous pollutants;
• The gas cleaning systems used to reduce emissions to
acceptable level on a reliable basis; and
• The regulatory framework used to ensure facilities operate
in accordance with Best Practice Standards.
New Energy, in conjunction with Entech, has developed a
facility that represents best available technology in terms of
emission performance. This level of performance is achieved
using a number of management and design features that are
unique to the proposal. The key factors are:
• Careful selection and control of waste streams to be
accepted at the facility;
• Sorting and assessment of wastes streams to divert
potentially hazardous wastes from the gasifiers and receiver
valuable materials that would otherwise go to landfill;
• Management and packaging of feed stocks directed to the
gasifier to provide a feed that is relatively uniform in calorific
value, density, moisture content and chemical composition.
This assists with maintaining stable conditions in both the
gasifiers and syngas burner;
• Adoption of the unique Entech low temperature gasifier
design which provides true gasification systems with long
residence times, minimal waste agitation and low gas
velocities in the gasifier chamber. These design features
minimise the entrainment of particulate matter reducing
heavy metal loads to the syngas burner and gas treatment
train while maximising the removal of carbon from the
feedstock and also producing a high calorific value syngas;
• The best available technology syngas burner system is
also designed to meet the stringent EU Waste Incineration
Directive (WID) in terms of design temperatures and
residence times and also achieve destruction efficiencies
for organics which exceed the WID requirements. The
syngas burner also incorporates low NOX burners which
keep NOX emissions below regulatory criteria;
• The gas handling system that treats the gas exiting the
syngas burner has been designed to represent best
available technology in terms of performance with the
boiler design achieving a rapid quench of temperatures
while recovering energy and also providing very high
availability with a long mean time between failures (MTBF).
The extended MTBF is an essential component of the system
as an unplanned outage of the boiler, inevitably leads to a
discharge from the bypass stack;

• Each component of the gas treatment system has been
selected for high efficiency and reliability and represents
best available technology. A key feature of the design
to ensure that the highest possible reliability is that all key
fans and pumps in the gasifier/Syngas burner/boiler/gas
cleaning train are provided with redundant backups that
can be bought on line immediately in the event of a failure.
The gas cleaning systems, including the bag filter has
been designed with 25% excess capacity so that routine
maintenance can be performed without a loss in efficiency
or the need to shut down the gasifiers; and
• A standard feature of the Entech design is a sophisticated
Continuous Emissions Monitoring System (CEMS) which
monitors logs and reports on a range of parameters to
provide strict control over process conditions and provide
early warning of any non-standard operating condition so
that the process supervisors initiate early action to prevent
plant upsets. In addition to the CEMS system, New Energy
will implement regular stack testing of emissions using US
EPA protocols to assess the following parameters:
–– Particulates;
–– Acid gases;
–– Volatile Organic Compounds; and
–– HAPS (such as Heavy Metals).
The frequency of monitoring and parameters to be
monitored will be detailed in an Air Quality Monitoring Plan
that will be agreed with the DEC licensing group prior to the
commissioning of the plant.
• The final key element that will be implemented by New
Energy to maintain the highest operational standards is the
development and implementation of a Comprehensive
Environmental Management System that will incorporate
details procedures and plans for:
–– Waste Acceptance Criteria and Procedures;
–– Start up and shutdown of the facility;
–– Operation of the facility in emergency conditions;
–– All aspects of monitoring;
–– Commissioning procedures; and
–– Procedures for assessing and handling solid residues.
9.5.5.3 Management of Emissions during Commissioning
The EPA’s scoping document required an assessment of the
emissions during commissioning of the facility. New Energy
considers the best approach to this requirement is to describe
the approach that will be taken to commissioning and
demonstrate that as a result of this approach emissions will at
all times be significantly lower and result in lower ground level
concentrations than the scenarios that have been modelled
and reported by Synergetics.
New Energy will adopt a typical approach to commissioning
the facility on completion of construction works. This approach
will involve commissioning equipment progressively in the
sequences described below:
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Stage 1 – Cold/Dry Commissioning
1. An initial assessment of all services and utilities and equipment
to ensure that they are functional within tolerances;
2. A complete dry commissioning of all process control systems
to set up limit switches and alarms ensure all essential alarms,
monitoring equipment and control points are set correctly;
3. Dry commissioning of all fans and pumps to ensure they are
operating correctly and responding to controls;
4. Dry commissioning of the entire facility with no waste feed
on to ensure all fans and pumps are working effectively in
accordance with specification;
5. Wet commissioning of the gas scrubbing system (i.e. with
scrubbing media) and operation of the bag filtration plant
with clean gas flows;
6. Testing of systems including fans and pumps for the boiler,
syngas burner and gasifiers without the introduction of fuel
or waste to the system;
7. Testing of all drives conveyors, trommels, screens and sorting
equipment in the MRF without waste feed being present; and
8. Then only when all of the previous tests have been
completed successfully will hot commissioning of the
facility commence.

This approach to commissioning the facility will ensure that
the AQCS will not be fully loaded during commissioning
until every aspect of the facility has been fully tested and
as a result, there will be no unusual or abnormal emissions
during commissioning. The emissions scenarios modelled by
Synergetics therefore are a worst case representation of the
facility in operation given that the contaminant loadings in the
waste streams used to estimate the emissions loadings from
the Syngas burner to the AQCS are significantly higher than
any waste feed that will actually be handled in the facility.
9.5.5.4 Management of Emissions from Fires
The best approach to mitigating emissions from fire is
prevention. To this end, New Energy commits to the
preparation of a comprehensive Fire Management Plan
which will include the following elements:
• External firebreaks around the site perimeter to prevent
impacts by bush and scrub fires on the key facilities;
• An automatic fire detection and alarm system linked with
automatic fire control systems in key areas;
• Fire water storage tanks at key locations on the site;

1. The first step in hot commissioning is to introduce natural
gas firing to the syngas burner with exhaust gases directed
to the bypass stack;

• An on-site fire and emergency plan which will be
developed in conjunction with the local emergency
authorities to ensure all necessary communication protocols
are in place. The fire and emergency plan will also address
staff training and regular fire drills to ensure a rapid and
appropriate response to fires;

2. Once the syngas burner is demonstrated as fully
operational on natural gas, the boiler will be bought on
line and tested until it is demonstrated as fully operational;

• A store of fire fighting equipment on-site including
specialised Personal Protective and self-contained
breathing equipment; and

3. Commissioning will then proceed with the electrical
generation systems to demonstrate that they are
fully operational; and

• The fire and emergency plan will also link to waste
acceptance protocols for the facility to minimise the
possibility that the facility will accept or handle highly
reactive or explosive materials that increase the risk of
fires occurring.

Stage 2 – Hot/Dry Commissioning

4. Following commissioning of the electrical generating
system, the AQCS will be hot commissioned on hot gases
from the syngas burner operating on natural gas and with
the boiler and power generation system fully operational.
Stage 3 – Full Wet Commissioning
1. Only when all systems have been demonstrated as fully
functional will waste be introduced to the facility;
2. The first stage of Commissioning on waste is to introduce
waste to the MRF, ensuring that the MRF is sorting waste
correctly and producing fuel bundles for the gasifiers that
are within specification;
3. Only then will waste be progressively fed to one gasifier
with careful monitoring of all systems until full capacity is
reached on a single gasifier. As syngas production from the
gasifier increases, the quantity of natural gas feed to the
syngas burner is decreased commensurately;
4. This process would then be repeated running up each
gasifier individually in turn to full capacity to demonstrate
that each gasifier system is functioning correctly and that
the AQCS is also fully functional at the reduced loads posed
by one gasifier; and
5. The final stage of commissioning is to progressively
bring multiple gasifiers online in parallel until full system
capacity is reached.

9.5.5.5 Contingency Response in the Event that
Facility Emission Criteria are not Met
The previous sections describe the multi-faceted approach
adopted by New Energy in order to reduce emission to the
MEA. This approach is based on:
• A comprehensive and careful site selection process;
• Selection of best available gasification technology;
• Careful selection, vetting, sorting and preparation
of feedstocks;
• Selection of best available control technology for the air
quality control system;
• Use of a CEMS to monitor air emissions; and
• Integration of the CEMS data into the facility management
systems to take pro-active management action to adjust
conditions in the gasifiers, syngas burner, boiler and air
quality control systems on a continuous basis to maintain
emissions within tolerance.
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It needs to be emphasised that set points for critical control
parameters will be established on a conservative basis using
information and experience from both existing Entech facilities
and the data derived from the Boodarie facility during
commissioning to ensure that the facility management system
intervenes automatically to adjust these control parameter
when they are at around 60% of the critical levels that may
lead to non-complaint emissions. Visual and audible alarms
are triggered if monitoring suggests that parameters are
exceeding 80% of the critical level. At this time the operator
can manually intervene to initiate a staged response to
prevent exceedance of emissions standards. Management
actions include:
• Progressive or rapid reduction of waste feed to one
or more gasifiers;
• Shutdown of one or more gasifiers;
• Provision of additional fuel or combustion air to the syngas
burners to ensure optimal destruction efficiency;
• Activating standby pumps or blowers as required to ensure
that the AQCS continues to function optimally; and/or
• Increasing reagent flows in the AQCS as appropriate.
One of the characteristics of the gasification system is that
after each waste batch is fed some 80% of the volatile gases
are released within 15 minutes, it is for this reason that the
system incorporates up to five (5) gasifiers with the gasifier feed
times staggered to smooth the gas flows through the syngas
burner, boiler and AQCS. This initial rapid release of volatiles
means that the system can respond very rapidly to a cessation
of waste feed with overall gas flows to the syngas burner being
reduced to around 20% of normal flows within 15-20 minutes
of ceasing waste feed. This rapid response is an important
characteristic in preventing non-standard emissions.
New Energy is very confident that plant performance in
terms of air emissions will be as described in this document as
the plant design is based on real world experience with the
Entech gasifier system and using very conservative assumption
in terms of the contaminant loads present in the feedstocks.
Notwithstanding, there is always a risk that for some reason
plant performance will not be as per the design specification.
The risk of non-standard emissions occurring is further
reduced as a result of the careful stepwise approach to plant
commissioning as described in Section 9.5.5.3. If air emissions
are not in accordance with design estimates for one or more
gasifiers then the facility will not proceed to multiple gasifier
operation until correct emission performance is achieved. This
is also true for the AQCS as it will initially be tested at low loads
and then loads will be progressively increased as the system
can be demonstrated to perform under each increased load
level until full load is achieved.

In the event that air emissions cannot be made to meet design
specification at design capacity, there are a range of possible
contingency measures that can be implemented by New
Energy as follows:
1. Waste loads to one or more gasifiers can be permanently
reduced or halted to reduce loads on the Syngas burner
and AQCS;
2. Reagent feeds to the alkali scrubber and carbon injection
system can maintained at levels above design levels to
improve performance;
3. The operation of the Syngas burner can be altered
to increase combustion temperatures to increase
destruction efficiencies;
4. In the longer term, if necessary, individual elements of the
AQCS can be scaled up in size to ensure that the facility
can achieve design capacity while complying with
designed emissions performance; and
5. Finally if the sub-optimal emission performance persists,
New Energy has the option of diverting waste to the Town
of Port Hedland’s South Hedland landfill until persistent
performance problems are resolved.
New Energy is confident that these contingency actions,
in conjunction with the inherently robust design and
management procedures incorporated into the facility, will
ensure that air emissions from the facility will not exceed the
regulatory criteria agreed with DEC.

9.5.6 Predicted Outcome
The facility is well-sited on appropriately zoned land with large
separation distances to sensitive land uses.
The unique features of the Entech gasifier design in
combination with the use of gas cleaning and control
system that is in line with Best Available Technology and a
sophisticated monitoring and management system means
that air emissions from the facility will meet the adopted air
quality objectives under normal operating conditions and
during bypass events.
The enclosed nature of the facility, the fact that it operates under
negative pressure with ventilation air being treated through
the gasifiers and Syngas burner also means that although it will
treat up to 15000tpa of municipal waste, odour emissions will be
minimal and the EPA’s odour objectives will be met.
Comprehensive fire and emergency response plans and
sophisticated on-site fire systems will minimise the possibility of
fires occurring and ensure that impacts associated with them
are minimised to maximum feasible extent.
Finally strict management controls will be implemented
through a Construction Environmental Management Plan to
ensure that dust emissions are controlled all times during the
construction period and the EPA’s air quality objectives are
also met during the construction period.
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Greenhouse Gas Emissions

9.6.1

EPA Objective

To minimise emissions to levels as low as practicable on an
on-going basis and consider offsets to further reduce
cumulative emissions.

9.6.2 Applicable Standards,
Guidelines or Procedures
• Guidance Statement No. 12 for Minimising Greenhouse
Gas Emissions October 2002

9.6.3 Potential Sources of Impact
The EPA Guidance Statement No.12, Minimising Greenhouse
Gas Emissions (EPA, 2002) applies to the project. The major
activities at the project that produce greenhouse gas
emissions are:
• Greenhouse (i.e. CO2 and N 2 O) emissions from earthwork
machinery and vehicle movements in the vicinity of the site
during development and construction phase.
• Waste Gasification to produce electricity generation during
the operations phase.
• Transportation and distribution of fuel during operations phase.
The greenhouse gas emissions from the onsite construction work
(i.e. diesel consumption of construction machinery) are minor
with an estimation of less than 1,500 tonnes CO2 -e/annum.

A University of Toronto Study completed in 2009 (University
of Toronto, 2009 and Lands Council and Northwest Climate
Change Centre of Research, 2008) compared the disposal
of waste to landfill, incineration, and gasification on the basis
of the estimated environmental footprint of each option. The
study concluded that gasification provided the best option.
The study methodology was based on economic input/output,
life-cycle analysis, greenhouse gas emissions, and air pollutant
emissions. Other benefits identified for gasification include
greater control over greenhouse gases compared with landfill
and the reduction of land impacted by this land use.
Greenhouse gas emissions calculations for New Energy’s
Boodarie project are presented in Appendix 19. Three
separate emission estimates are calculated as follows:
1. The greenhouse emissions arising from the stoichiometric
combustion of all carbon in the waste fed to the gasifiers
based on the typical elemental waste composition
presented in Table 14 and an annual throughput for the
facility of 86,000tpa (note although waste throughput to
the gasifiers may increase, this will be in response to lower
calorific values and reduced carbon percentages in the
waste and so this analysis remains valid across the range of
waste throughputs);
2. The emissions estimated in Item 1 above plus an estimate
of additional emissions from the combustion of fossil fuels
in auxiliary burners in the gasifiers and syngas burner. This
calculation is derived from the estimate of CO2 production
provided in the Entech Preliminary design calculation
(Appendix 8); and

The greenhouse gas emissions associated with transport
primarily arise due to the combustion of diesel fuel from
transport of waste to the site and recycled material from the site.

3. An emissions estimate based on the recommendations
and methodology of the National Greenhouse and
Energy Reporting System (NGERS) Technical Guidelines for
calculating greenhouse emissions from waste incineration.

9.6.4 Assessment of Potential Impact

Table 37 summarises the result of these calculations.

During construction stage of the facility, greenhouse gas
emissions will be equivalent to approximately 1,500 tonnes of
CO2 -e/annum, based on diesel consumption of construction
machinery. However, these emissions will only occur for a
relatively short period of time and are not considered to be
significant in view of the expected life time of the facility.

The following additional information outlines the basis for these
calculations. The waste specification that has been used to
inform the detailed design for the plant indicates a 33% fossil
fuel origin and associated carbon content. NGERS Technical
Guidelines advise the user to derive carbon content from
Schedule 3, describing carbon content of standard fuels. The
relevant fuels that will be used in the waste to energy facility
are included in Table 38.

The transport component has not been calculated in this
case as it is considered that the establishment of the New
Energy facility will not materially change the transport regime
for waste in the Port Hedland area as the majority of wastes
would have been transported to landfill facilities for disposal.

Table 37: Estimated C0 2 -e Emissions From New Energy Waste to Energy Facility
CALCULATION BASIS

Kg CO2/Kwh

Total CO2 -e emissions from gasification of waste feed

142,057

Total CO2 -e emissions from gasification of waste feed plus combustion of fossil fuel

188,406

CO2 -e emissions to be reported based on NGER Guidelines for Waste to Energy Facilities

47,000
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Table 38: Carbon Content of Standard Fuels
FUELS DERIVED FROM RECYCLED MATERIALS

Kg CO2/Kwh

Industrial materials and tyres that are derived from fossil fuels, if recycled and combusted to produce
heat or electricity

0.585

Non biomass municipal materials, if recycled and combusted to produce heat or electricity

0.250

Primary solid biomass fuels

-

Biomass municipal and industrial materials, if recycled and combusted to produce heat or electricity

0

New Energy has applied the industrial material carbon
content listed in Table 38 to rubber, and oily materials in the
waste stream to be handled at the facility. The non-biomass
municipal carbon content has been applied to plastics and
textiles in the waste stream. All biomass has been treated
as having a zero fossil-origin carbon content (as per the
“biomass municipal and industrial materials…” detailed in
Table 38 above).
Using these assumptions the calculation has been performed
in a spreadsheet model for the typical feedstock mix to
be accepted at the plant (Appendix 19) with the result of
predicted CO2 -e emission rate of 47,000tpa to be reported
under NGERS.
Although the New Energy facility will be emitting significant
quantities of greenhouse gases it will be producing renewable
power by processing waste biomass and therefore displacing
the use of fossil fuels for production of electricity. In the Pilbara,
electricity is typically produced using either natural gas or
distillate as a fuel source. By diverting these waste materials
from landfill, it is saving the quantities of greenhouse gas
emissions that would otherwise have been emitted in the form
of methane (CH4) and CO2 as the waste decomposes over
time in a landfill.

A typical small power station would operate at an
efficiency of around 30-32% for conversion of fuel to electricity.
Based on the higher value, to produce 17.24MW of electricity
would require 53.875MW thermal input. On this basis and
assuming the plant operated 350 days per year for 24 hours,
a conventional power plant would produce the following
CO2 emissions:
• Operating on Natural Gas 97,750tpa of CO2 -e; and
• Operating on Distillate 132,615tpa of CO2 -e.
A further consideration is that the material being used as
feedstock by New Energy would otherwise have gone to
landfill where it would over time have decomposed to CH 4
and CO2 . The breakdown of material in a landfill environment
is a complex process. A landfill releases greenhouse gases over
an extended period with the cycle of gas production varying
during the life of a landfill, increasing while landfilling is actively
occurring. Methane and other gases can be produced
for a period of up to 50 years and may be commercially
extracted at the landfill or 15 to 20 years, post closure of landfill
operations (as shown in Chart 12). It may take up to 18 months
for landfill gas to be produced at extractable levels and is likely
to peak in the first eight years with gas production reducing
after that time (Chart 12).

By way of comparison, the Australian Greenhouse Office
provides guidance on the quantity of CO2 -e produced in
stationary fuel burning plants. The full cycle emission factors for
natural gas and distillate are as follows:

Currently no landfill gas extraction occurs in Pilbara landfills so
all produced CO2 and CH4 is emitted to atmosphere with no
treatment or energy recovery.

• 1 GJ of energy used = 60.0kg CO2 -e for natural gas; and

Chart 12: Gas Emissions from Landfill Over Time

• 1 GJ of energy used = 81.4kg CO2 -e.

Gas Flow/Electricity Generation (MW) vs Time (Years)

To provide a valid comparison of greenhouse emissions, New
Energy has used the following assumptions:
The New Energy Facility has:
• A thermal capacity of 72MW;
• An electrical Generation capacity of 18.5MW;
• The parasitic load to operate the gasifier is 1.26MW
(Fans, pumps and AQCS);

Electricity Generation
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• A further 1.74MW is used to supply the MRF, office
and other facilities on the site; and
• 15.5MW is exported to the grid.
As the power for the MRF is not directly related to
operation of the gasifier it is assumed that the 72MW
thermal power is actually resulting in the production of
around 17.24MW of electricity.

Time Years
Source: Landfill Gas and Power Pty Ltd, 2012
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The Australian Greenhouse Gas Office provides the
following figures for production of greenhouse gases
from landfilled Waste
Landfill – C&I waste

1.9 tonnes CO 2 -e /tonne
of deposited waste

Landfill – C&D

0.31 tonnes CO2 -e / tonne
of deposited waste

Landfill – MSW

1.14 tonnes CO 2 -e / tonne
of deposited waste

The New Energy gasifiers will accept a total of 86,000tpa of
waste of which 15,000tpa is MSW with the remainder being
best described as C&I waste. On this basis the weighted
average emission factor for the waste is 1.77 tonnes CO2 -e/
tonne of deposited waste. If this material was deposited in
the landfill (as currently occurs) it is estimated that it would
produce 152,220tpa CO2 -e. This position is summarised in
Table 39 and Chart 13 below.

Chart 13: Annual Greenhouse Gas Emission Comparison
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9.6.5 Proposed Mitigation/
Management Measures
Although the estimated greenhouse gas emissions that are
reportable under NGERS are well below the threshold of
100,000tpa CO2 -e, the actual total greenhouse gas emissions
are predicted to exceed 188,000tpa. In addition, it must be
recognised that the exact quantity of waste will be somewhat
variable according to calorific values and so the greenhouse
emissions could vary slightly from the calculations presented
above. New Energy will therefore review these calculations
on an annual basis and if necessary implement the NGERS
reporting protocol as required.
Greenhouse gas emissions will be minimised by:
• Ensuring that the plant is designed and operated in a
manner which achieves reductions in greenhouse gas
emissions as far as practicable (e.g. configuration of
infrastructure such as in-situ reforming, optimal boiler
volumes, promoting greater heat recovery through
upgrade of equipment, utilising improved catalyst
technologies and use of other suitable technologies as they
become available); and
• Providing for emissions reductions over time as technologies
advance and new equipment promotes increases in
energy efficiency.
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Equivalent	
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These figures show that the New Energy facility provides a very
substantial benefit in terms of greenhouse emissions by:
• Displacing fossil fuels to generate electricity which
would have resulted in 97,750 -132,615tpa of CO2 -e
being emitted; and

New Energy has budgeted 0.5% of its annual revenue
from the project for research and development related to
incorporating best practice and improved technology into
the waste to energy facility.

9.6.6 Predicted Environmental Outcome
The establishment of this facility is consistent with the EPA’s
objective of reducing emissions of greenhouse gases.
Although the facility is estimated to produce a total of
188,000tpa of CO2 -e, only around 47,000tpa CO2 -e is
reportable under NGERS. In addition the facility will prevent
around 150,000tpa of CO2 -e by diverting waste from landfill
and will also displace production of between 97,750 –
132,615tpa greenhouse gas emissions from conventional
fossil fuel power stations.

• Avoiding the production of an estimated 152,220tpa of
CO2 -e if the waste was directed to landfill.

Table 39: Summarised Greenhouse Emissions from New Energy Waste to Energy Facility
EMISSION TYPE
Total Greenhouse emissions from the gasifier (from waste and auxiliary fuel)
Greenhouse Gases that would have been emitted by a conventional fossil fuel power station to
produce 17.24MW or electrical power

188,406
97,750-132,6151

CO2 -e emissions reported under NGER Guidelines for Waste to Energy Facilities

47,000

CO2 -e emissions saved by diverting waste from landfill

152,220

Notes in relation to Table 39:
1

CO2 -e *(tpa)

The lower figure based on natural gas fuel, the higher figure on distillate.
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9.7

Waste

9.7.1

EPA Objective

Ensure that waste management addresses the waste
hierarchy and that the disposal of waste does not impact
human health, water quality or ecological systems.

9.7.2

Applicable Standards,
Guidelines or Procedures

• Waste Strategy for Western Australia, Waste Authority
March 2012.
• Landfill Waste Classification and Waste Definitions 1996
(As amended December 2009) Department of Environment
and Conservation, Western Australia.

9.7.3

Potential Sources of Impact

The aim of modern waste management is to manage waste in
the most sustainable manner that can be achieved. Typically
the preferred approach for assessing waste management
options is the waste management hierarchy. The use of
the waste hierarchy and its application to the New Energy
facility is discussed in detail in Section 4.2.1. It is clear from this
discussion that the recovery of energy from wastes that would
otherwise have been landfilled is a preferred outcome as it is
above landfilling on the waste hierarchy and when conducted
in a modern well designed and operated facility avoids all of
the potential adverse impacts typically associated with waste
disposal at landfills.
Whilst the New Energy facility is a preferable approach for
handling waste when compared to disposal to an unlined
landfill as currently occurs in the Pilbara, there is still the
potential for adverse impacts from waste handling practices
on the site. The incorrect storage and handling of waste
on-site may lead to odour, groundwater and surface water
contamination and ecological impacts.
Incorrect disposal or management of wastes not suitable
for gasification and process wastes such as the ash from the
gasifiers and the solid wastes from the Air Quality Control
System and the aqueous waste streams from the water
treatment and power generation systems may also result in
environmental impacts if these are not handled appropriately.

9.7.4

Assessment of Potential Impact

New Energy anticipates that there will be minimal impacts
from waste handling procedures on the facility. This conclusion
is reached on the basis of the facility design, operation and
management procedures.
Further detail of the factors that contribute to the achieving a
low level of impact is provided in the following sections.

9.7.5

Proposed Mitigation/
Management Measures

9.7.5.1 Waste Acceptance Procedures
The Boodarie facility will operate in accordance with strict
waste acceptance procedures. The waste proposed waste
flow is shown in Figure 14. The waste entering the site will
preferentially be selected to be low hazard materials that
are from known sources and which have moderate to
high calorific values and low contaminant levels. With the
exception of the unsorted municipal wastes, the majority of
wastes accepted will have been pre-sorted at source prior to
entering the New Energy Facility and so the risk of receiving
unsuitable materials is greatly reduced.
While the waste acceptance criteria for the facility do
envisage the acceptance of individual loads or batches of
waste containing contaminate levels meeting the Class III
landfill criteria, it is not proposed that this type of waste will
form a significant portion of the feedstock with the majority
of materials being accepted for gasification being clean
biomass, paper, cardboard and plastics.
After accepting waste, there are two additional stages of
assessment before wastes will be directed for gasification:
• When the waste is tipped each load will be visually assessed
for the presence of unsuitable materials with any unsuitable
materials being handpicked from the dumped waste and
stored pending off-site disposal.
• The waste is then subjected to a sorting process in a
modern MRF which is aimed at recovering valuable
recyclable materials and removing inert, non-combustible
materials. This process also provides the opportunity to
remove unsuitable materials such as batteries or chemical
containers which may contaminate the feedstock for the
gasifiers. Unsuitable or hazardous materials will be stored
safely pending off-site disposal.
The net effect of the waste acceptance protocols is to ensure
that unsuitable materials are identified, separated from the
feedstocks and handled and stored appropriately.
9.7.5.2 Feedstock Waste Handling and Facility Design
The risk of adverse environmental outcomes associated
with waste handling are minimised due to the fact that all
feedstocks and process wastes are at all times transported
and handled in enclosed vehicles and buildings incorporating
solid impermeable floors that prevent leakage to the
environment of liquids or leachates. This approach virtually
eliminates all of the risks identified in Section 9.7.3 as in contrast
with landfill disposal; wastes are handled in a manner where
they are essentially isolated from the environment.
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The following particular aspects of the facility design
are highlighted as contributing to the safe handling of
waste feedstocks:
• All wastes are delivered to the site in enclosed vehicles (the
only exception being tyres which are to all intents inert other
than when burnt);

This material will be collected in a lidded steel bulk bin
and subject to a comprehensive chemical analysis (both
concentration and leachates) before a final decision is
made on how it will be handled. The analysis will target the
following compounds:
• Metals;

• Vehicles are required to enter the enclosed waste receival
bay and the entry door be closed before wastes are tipped;

• Total carbon content;

• Wastes are tipped onto a concrete floor that is graded to
an impermeable sump to collect liquids and leachates.
Collected leachates will either be treated and recycled as
wash-down water or managed with other liquid process
wastes as described in Section 9.7.4.4;

• Nutrients (Total N and P);

• The waste receival bay is ventilated to ensure it is under
negative pressure to prevent the escape of gaseous
pollutants. The ventilation air is treated by using it in the
gasifiers and syngas burner so no gaseous contaminants
are released to atmosphere;
• Purpose built storage facilities will be provided for storage
of any hazardous wastes pending off-site disposal at
appropriate disposal facility; and
• Wastes requiring off-site disposal will be handled in
enclosed vehicles by a reputable transport contractor.
This approach is aimed at preventing any potential
environmental issues occurring as a result of the acceptance
and processing of wastes on the site.
9.7.5.3 Handling Solid Wastes Generated on the Facility
A review of the facility has identified three solid waste streams
requiring management:
• Solid municipal type wastes from the offices and amenity
buildings on site;
• Solid residues from the Air Quality Control Systems (carbon,
neutralised sodium bicarbonate or trona and other residue
from the bag house); and
• Ash from the gasifiers.
Municipal Type Solid Waste
The solid municipal type waste will be collected in bins on site
and directed to the waste receival bay on-site for sorting and
use as feedstock for the gasifiers.
Solid Residues from the Air Quality Management System
The solid waste stream generated from the baghouse consists
of spent sodium bicarbonate or trona, activated carbon used
to capture volatile metals and any fine particulates generated
from the Gasifier/Syngas burner train. This material is expected
to be slightly alkaline and to contain low levels of heavy metals
such as lead, mercury and arsenic.

• PAHs;
• pH; and
• Periodic Analysis for Dioxins and Furans to confirm capture
and destruction efficiencies.
(these tests will be performed in conjunction with stack
tests and only to continue if dioxins and furans are
routinely detected).
New Energy will commit to research and development
of beneficial uses of this waste stream. Initial disposal
options include:
• Recovery of energy through the gasifiers depending on
carbon content and contaminant loadings.
• Off-site disposal at a suitable class of landfill (Note: after
evaluation of the analytical results, it may be that this waste
stream is combined with the gasifier ash).
Bottom Ash from the Gasifiers
The bottom ash from the gasifier is predominantly a fine
white ash that represents the inert portion of the feedstocks
together with some residual ferrous and non-ferrous metals
that were not diverted in the MRF. The carbon and volatile
organic content of this material will be very low given the
long residence time within the gasifier but a significant
portion of the metals content in the gasifier feedstock will
report in the bottom ash. The overall chemical composition
of this waste stream depends on the nature of the gasifier
feedstock but based on experience with other Entech
facilities suggest that at worst the material will be suitable
for disposal at a Class III or Class IV landfill. Plate 18 below
presents the summarised results of leachate testing of
gasification/syngas production stage solid residue/ash
discharge from an Entech plant that is in commercial
operation. The results are all below Australian ASLP1 Toxicity
Characteristic Leaching Procedure requirements.
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Plate 18: Test Results of Solid Residue Leaching

Sewerage and Grey water
Sewerage and grey water generated from the office and
amenities building will be directed to one or more septic tank/
leach drain systems meeting the approval of the ToPH.
Wash Down Water
Small quantities of wash-down water will be generated on a
daily basis in areas where wastes are handled. It is estimated
that this will not exceed 2.5kL/day. This water will be collected
in impermeable sumps in the floors of the relevant process
areas and pumped to storage tanks located in bunded
containments with of 120% of the tank capacity. Where
possible this waste water will be filtered and re-used as washdown water. When the quality of the water is not adequate
for re-use, the waste water will be managed by one of the
following methods:
• Off-site disposal to an approved disposal site;

As with the solid wastes from the Air Quality Control Systems
this material will be collected in a lidded bulk storage bin and
stored pending chemical analysis to allow a decision to be
made on the most appropriate disposal option.
As with the solid wastes from the Air Quality Control System,
New Energy would prefer to recycle or re-use this materials
soil amendment if contaminant loadings permit but it is
anticipated that the material will need to be trucked to Perth
for disposal in a Class III or IV landfill. Plate 18 below presents
the summarised results of leachate testing of gasification/
syngas production stage solid residue/ash discharge from an
Entech plant that is in commercial operation. The results are
all below Australian ASLP1 Toxicity Characteristic Leaching
Procedure requirements.
This material will be subjected to the same analytical regime
as the solid waste from the Air Quality Control System.
9.7.5.4 Management of Liquid Wastes
generated on the facility
The facility will produce four main liquid waste streams:
• Sewerage and grey water from toilets and ablutions;
• Wash down water and leachates from waste
handling areas;
• Reject water from the waste water treatment plant use
to produce high quality water for the steam circuit and
cooling tower circuits; and
• Blow down water from the steam circuit and cooling
tower circuit.

• Evaporation through the gasifier system;
• Thermal evaporation using waste heat from the gasifier; or
• Solar evaporation in a lined pond designed to
accept this wastewater. New Energy would design
the evaporation pond with a single 1mm HDPE liner
laid on a compacted engineered base with full QA/
QC performed on welds in the liner. The pond would
be sized to ensure that it would maintain at least
500mm of freeboard in a 1:20 year flood event.
The final decision on which option is to be pursued will be
made when lodging a Works Approval for the facility as a
number of the commercial factors for these options cannot
be fully assessed at this stage of the project. The important
aspect is that there will be no on-site irrigation or infiltration
of process effluent.
Reject Water from the Water Treatment System
The water treatment system is used to treat the scheme water
supply using a Reverse Osmosis (RO) or similar water treatment
system to reduce the salinity of water for use in the boiler
circuit from around 500mg/L to approximately 30-50mg/L.
If the RO plant is selected, the reject stream is of moderate
salinity in the range 2000-5000mg/L TDS depending on the
actual quality of scheme water.
The site uses air cooled condensers rather than cooling towers
so no waste water is generated from this source. A certain
amount of water (6-7kL/day) is blown down from the boiler
steam circuit as the salinity of the water circulating in these in
this system increases over time due to evaporative losses. This
water has slightly elevated salinity (typically less than 500mg/L)
and will be recovered by blending it with the scheme water
entering the water treatment plant. The net effect of this
approach is to increase the salinity or quantity of the reject
water from the RO plant.
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New Energy proposes the same management and disposal
practices for these waters as described for the wash down
water. The final decision in relation to the management of
these waters will be made at the time the Works Approval
Application is lodged.
9.7.5.5 Handling Solid Wastes Generated on the facility
New Energy commits to the following management measures
which will provide additional safeguards with respect the
management of wastes:
• Develop and implement a comprehensive waste tracking
and documentation system under its EMS for all wastes it
receives and also for wastes directed off-site disposal;
• Issue destruction certificates with regard to identified
individual loads of Commercial and Industrial waste;
• Provide an annual report to the DEC/EPA detailing all
wastes accepted for treatment and how they were
managed; and
• Implement surveillance monitoring programs for
ground and surface water to confirm that the waste
management practices adopted are preventing adverse
environmental impacts.

9.7.6

Predicted Environmental Outcome

New Energy will manage all wastes in accordance with waste
hierarchy and for the first time offer a comprehensive service to
the communities in the Pilbara which allows for the recycling or
re-use of a significant fraction of the communities waste.
In addition, the management approach for all wastes
handled or generated on the site is consistent with EPA
objectives and will prevent adverse environmental impacts.

9.8

Other Environmental Issues

9.8.1

Artificial Light Pollution

The site will be lit at night for security and safety reasons.
Lighting will be designed and installed to comply with the
Australian Standard (AS) 4282-1997 – Control of the Obtrusive
Effects of Outdoor Lighting. Given the separation between the
New Energy site and the nearest residence (approximately
5.5km) the obtrusiveness of the light emissions is expected to
be at acceptable levels.

9.8.2 Community Consultation
including Aboriginal Heritage
New Energy has, prior to the preparation of this PER,
undertaken consultation with the local community (with
advertising of the information sessions in the local media),
State agencies, State and Federal Politicians and various local
authorities in the Pilbara including the Town of Port Hedland.
In addition to this consultation, New Energy has established
a website providing further detailed information about its
projects. Further details about the community consultation
undertaken are presented in Section 6 of this PER.
Further stakeholder consultation will be undertaken as part
of the PER process, whereby public comments will be sought
during the four week advertising period. Further community
input will be sought as part of the works approval process
under Part V of the Environmental Protection Act 1986.
Prior consultation has been undertaken with Aboriginal
representatives as part of the investigative works for the
Boodarie Strategic Industrial Estate. The previous investigations
included consultation with Kariyarra elders and members
of the Pilbara Aboriginal Land Council who accompanied
the archaeologists and the anthropologist on each survey
(McDonald, Hales and Associates, 1998).
Further consultation with relevant stakeholders will be
undertaken as required through subsequent approval
processes, or as an on-going dialogue. New Energy remains
committed to an open and transparent dialogue with its
stakeholders throughout the construction and operation of its
proposed waste to energy facility. New Energy will publish its
emissions results on a project website during the operational
phase of the project.
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10. Proposed Environmental Management Program
10.1

New Energy Commitment

New Energy Corporation is a Perth based company which is
committed to developing projects in the emerging waste to
energy market in Australia and New Zealand. New Energy’s
projects are based on the Entech waste to gas (“WtGas”TM)
low temperature gasification technology and are supported
by a management team with extensive experience in
sustainable waste management practices.
New Energy’s published Mission is to generate clean
renewable energy from waste diverted from landfill. This
Mission will be achieved using proven technology that
converts compounds in the waste from a solid state into
a gas meeting Best Available Technology standards in
environmental performance.
New Energy projects represent the next generation in
alternative waste treatment from the traditional mechanical
biological technologies that have dominated the market in
Australia. The introduction of energy recovery technologies will
allow more waste to be diverted from landfills than ever before.
In Australia over 21 million tonnes of waste is sent to landfill
each year, losing the embodied energy of these waste and
increasing our greenhouse gas emissions by producing
methane. New Energy is proposing an approach that
will recover this energy and return it to industry and the
community, ‘closing the loop’ on this valuable resource
and reducing Australia’s greenhouse gas emissions.
One of New Energy’s core principals is a commitment to
maintain open lines of communication and to work with the
community throughout all stages its projects to achieve a
positive outcome for the community hosting the facilities.
This includes, where feasible, creating employment
opportunities in the community hosting the project.

10.2

Environmental Management

New Energy is committed to the development of a companywide Environmental Management System (EMS) consistent
with the ISO 14001 framework. A compatible EMS will be
developed for the Boodarie Facility with careful consideration
given to ensuring that the relevant management
responsibilities between the company wide EMS and Boodarie
EMS are integrated.
The development of the EMS will be undertaken in parallel
with the construction program so that key management and
operational staff have the opportunity for input to the EMS
and associated Environmental Management Program, Plans
and Procedures.
Key aspects of any EMS development are:
• Completion of a thorough review relevant legislation and
key environmental issues and aspects;
• Developing a comprehensive organisational chart with
allocation of responsibilities;

• Development of range of system and operational
procedures that guide the way the business will operate;
• Implementation of a regular review structure process
looking at both internal and external factors which is aimed
at achieving continuous improvement in performance; and
• A further key aspect of any EMS are procedures that relate
to change management. These procedures control the
way in which procedures and plans developed under the
EMS can be changed and ensure such changes occur in
accordance with all statutory approvals and subject to the
internal review by NEC at the appropriate management
level for the type of change that is being considered.
External to the New Energy EMS and the associated plans
and procedures, there will be a rage of statutory approvals
that also provide guidance and control for ensuring that
all relevant monitoring and management programs and
procedures are implemented. While New Energy will
internalise responsibility for compliance with statutes through
the EMS, it is committed to achieving and maintaining full
statutory compliance at all times in co-operative and open
dialogue with regulatory agencies.
A final aspect of New Energy’s approach is a commitment
to provide access to all monitoring results for the community
through publishing these on the company website within
the commercial constraints which relate to either clients or
proprietary aspects of the Entech technology.

10.3

Environmental Monitoring Framework

New Energy is proposing a comprehensive monitoring
framework that will operate throughout the life of the project.
The framework will be developed in the context of the New
Energy EMS to ensure that responsibility for implementation is
clearly defined and changes to the monitoring program over
the life of the project are correctly endorsed by management
and approved by regulatory agencies.
The key areas of monitoring and reporting identified by New
Energy are:
• Monitoring airborne emissions from the gasifier;
• Assessing and recording all waste feedstock inputs to the
facility and gasifier;
• Assessing and recording all waste outputs (Solid and Liquid)
to ensure they are managed appropriately;
• Surveillance monitoring of ground and surface waters in the
vicinity of the facility.
Preliminary detail in regard to the extent of monitoring that is
proposed has been provided in the PER. It is proposed that the
final detail of the monitoring program is agreed in consultation
with the DEC during the process of developing and accessing
the Works Approval for the site to be issued under Part V of the
Environmental Protection Act 1986. Table 40 summarises the
key commitments in relation to monitoring.
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Table 40: Monitoring and Reporting Framework
Environmental Factor

Monitoring Regime

Reporting

Air Emissions

CEMS system to provide continuous monitoring and logging of key
combustion parameters including:

Summary Reporting on New
Energy Website

• Temperatures at entry and exit of gasifiers,
syngas burner, boiler AQCS and stack

Annual Summary report under
DEC Licence

• Key combustion parameters in the gasifier
and syngas burner including O2 , CO, CO2 , H 2 O (vap)
• Gas quality at stack exit including particulates,
NOx and SOx, H 2 O (vap).
Routine stack testing will be undertaken quarterly in the first year
of operation for the following parameters:

Summary Reporting on New
Energy Website

• Particulates

Annual report under
DEC Licence

• HAPs (such as Heavy Metals)
• NOx
• SOx
• Volatile Organic Compounds
The range of parameters and frequency of monitoring will be
reviewed in conjunction with DEC after reviewing the first year of
data or sooner if necessary.
Water Monitoring

Groundwater
A minimum of 4 groundwater monitoring bores will be installed
during the construction of the Facility. The bores will be monitored
quarterly for at least 12 months prior to the commencement
of operation to establish background aquifer conditions and
quarterly for the first year of operations. Thereafter the monitoring
frequency will be reduced to 6 monthly.

Summary Reporting on New
Energy Website
Annual report under
DEC Licence

The final suite of analytical parameters will be agreed with DEC as
part of the Works Approval Process but is expected to be consistent
with the typical parameters monitored at landfills in WA.
Surface Water
Water in South-West Creek will be monitored for quality every 6
months at locations up-gradient and down-gradient of the facility.
The final suite of analytical parameters will be agreed with DEC as
part of the Works Approval Process but is expected to be consistent
with the typical parameters monitored at landfills in WA.

Summary Reporting on New
Energy Website
Annual report under
DEC Licence
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10.

Proposed Environmental Management Program (Cont.)

Table 40: Monitoring and Reporting Framework (Cont.)
Environmental Factor

Monitoring Regime

Reporting

Waste Assessment

Waste Tracking and Reporting

Annual Summary Report on
Wastes Accepted under
DEC Licence

New Energy will develop and implement a waste tracking system
and database for all wastes accepted at the site. This system
will track all waste loads accepted at the facility and have the
ability to identify the final fate of specific loads of waste in order
to be able to issue destruction certificates where requested by
commercial clients.
The waste tracking system will be developed within the
EMS and QA/QC framework developed by NEW Energy
for its overall business.
Feedstock Assessment
New Energy will implement the following approach to
feedstock assessment:

Internal management
information available on
request by DEC or during audits

• All Wastes will be quantified by weight using an
on-site weighbridge.
• MSW and mixed or sorted C&I waste will be subject to
visual assessment to identify and remove unsuitable or
hazardous materials.
• Waste loads where there are specific concerns regarding
contaminant loads will be assessed in accordance with the
framework outlined in the document WA Landfill Classification
and Waste Definitions 1996 (as amended) but excluding any
requirement for leachate testing.
• New Energy will routinely monitor the contaminant loads,
density, moisture content and calorific value of fuel bundles for
the gasifiers for internal quality control requirements. This data
will be reported in summary form annually.
Assessment of Residues
• All solid wastes requiring off-site disposal will be assessed in
accordance with the framework outlined in the document WA
Landfill Classification and Waste Definitions 1996 (as amended).
Noise Assessment

A detailed noise survey to be completed during commissioning to
demonstrate compliance with Noise Regulations.

Summary reporting on
New Energy Website
Annual Summary report under
DEC Licence
Summary reporting on
New Energy Website
Copy of noise assessment
provided to DEC

Greenhouse Gas
Emissions

The volume of CO2 will be monitored by the CEMS and logged to
calculate annual emissions. These will then be reported annually
by New Energy, the details of which will be determined in the EMS.

Annual Sustainability
Report published on
New Energy Website

Regular waste audits will be undertaken to determine the biomass
portion of waste processed at the site. This data will be used to
calculate “renewable energy certificates” and will be reported
annually as required by the EMS.
New Energy intends that the monitoring program will not remain static throughout the life of the project but will be modified as
required based on an assessment of the results of the monitoring program. A final detailed monitoring program will be developed
and agreed with DEC prior to commissioning and any modifications to the monitoring regime will be advanced in accordance
with the New Energy EMS and approved by DEC.
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11. Conclusion
New Energy Corporation Pty Ltd is a privately owned
Australian company based in Perth, which is committed to
developing projects in the emerging waste to energy market
in Australia and New Zealand.
New Energy proposes to construct and operate the facility
with the aim of supplying the gasification plant with waste at
the rate of 72MWt. Waste accepted on site will be sorted to
remove incompatible wastes and recover some recyclables.
New Energy anticipates that the facility will receive and treat
116,000 tonnes pa of waste with approximately 86,000 tonnes
of waste being used in the gasification process to generate
15.5MW of electricity to be fed into the NWIS (3MW parasitic
load). This is enough energy to sustain 21,000 north-west homes
for a year.

Project Benefits
The project offers many benefits for the community, local
government and industry in the Pilbara region, including
the following:
• The project will manage the risk of increasing volumes
and types of waste being generated in the Pilbara from
adversely impacting the environment by diverting waste
away from landfills which are not operating in line with
current best practice.
• The facility will recover energy in the form of electricity
from waste streams that are currently landfilled. The
facility will produce enough electricity to cater for
around 21,000 households.
• The facility will generate renewable energy to help reduce
the State’s dependence on fossil fuels and assist in providing
a stable power supply for Port Hedland.
• Greenhouse gas emissions will be reduced by producing
electricity from waste instead of landfilling the waste.
• The renewable energy produced will be available
24/7 regardless of the time of day or weather conditions.
A project of this nature truly provides base load
renewable energy.
• The project provides private investment in much needed
waste infrastructure.
• The project will provide a recycling asset equal to any in
Western Australia.
• The facility will help with the closure of the South Hedland
Landfill, as the majority of Port Hedland’s waste will be
handled in the facility.
• The Entech world-leading technology developed in
Western Australia will be showcased at the site and
exported to reduce the environmental impact of waste
around Australia.
• The project will alleviate some of the rising demand for
power expected from anticipated population and industry
growth within the region.
• The project will create 20 full-time jobs locally.
• The project will diversify the generation of power in
the Pilbara. This will be achieved by using waste as a fuel
for the electricity and by providing non-mining generation
of electricity.

• The Pilbara Development Commission has calculated
that the direct annual benefit to the Town of Port Hedland
from the New Energy Waste to Energy plant is $51 million
per annum.
• The project supports the Western Australian Government’s
Waste Strategy by diverting municipal solid waste,
commercial and industrial waste and construction and
demolition waste away from regional landfills.

Stakeholder Engagement
New Energy has maintained a dialogue engaged with key
stakeholders and the community both in Port Hedland and the
broader Pilbara region over a period of 18 months.
The overwhelming response to the project has been positive
and New Energy therefore concludes that the community is
supportive of the proposal.

Environmental Assessment
The Environmental Protection Authority (EPA) assessed a
referral of the project by New Energy and concluded that the
proposal would be subject to a formal environmental impact
assessment process guided by an Environmental Scoping
Document prepared by the Office of the EPA (Appendix 1).
The key environmental factors identified by the EPA in its
scoping document were:
• Flora and Fauna;
• Surface Water and Groundwater;
• Noise;
• Air Quality;
• Greenhouse Gas Emissions;
• Waste Management.
In addition to the above, some minor environmental factors
were also identified:
• Artificial Light Pollution; and
• Community consultation including Aboriginal
Traditional Owners.
Each environmental factor associated with the proposal has
been assessed in terms of:
• The EPA’s objective for that factor;
• Any applicable legislation, standards, guidelines or
procedures;
• Potential sources of impact;
• An assessment of the potential impacts for that factor;
• Proposed management/mitigation measures; and
• An expected environmental outcome.
On the basis of this assessment, New Energy concludes that
the project is environmental beneficial and consistent with all
identified EPA objectives.
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12. Study Team
This assessment has been undertaken by the following study team:

Team Member

Role

New Energy Corporation Pty Ltd

Proponent

ENTECH-Renewable Energy Solutions Pty Ltd

Technology Licensee

Aurora Environmental

Lead Consultant

Preston Point Consulting

Project Management and Community Consultation

Synergetics

Air Emissions modelling

The Odour Unit

Odour Assessment and modelling

Herring Storer Acoustics

Noise Assessment and modelling

For further information in relation to the study please contact
Mr Noel Davies of Aurora Environmental on (08) 9261 4900.
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13. Figure
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Disclaimer
is making a positive contribution to the Australian
environment by printing on Revive – 100% recycled FSC®
certified and carbon netural
and Australian made paper.
Sales of Revive provide funds for Landcare Australia and the restoration
and replanting of landfill sites throughout Australia.

The information contained in this document is provided
by New Energy Corporation in good faith. The Company
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at the date of publication. The Company does not
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