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Invitation 

The Environmental Protection Authority (EPA) invites submissions on this proposal. 

In accordance with the Environmental Protection Act (1986), a Consultative Environmental Review (CER) has been prepared 
which describes BHP Iron Ores proposed Dust Management Programme at Port Hedland. The CER is available for a public 
review period of four weeks from Monday 29 July 1996 closing Monday 26 August 1996. 

Comments from the public and government agencies will assist the EPA to prepare an assessment report in which it will make 
recommendations to the government. 

Why write a submission? 

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. 

Al! submissions received by the EPA will be acknowledged. Submissions will be treated as public documents unless specifically 
marked confidential, and may be quoted in full, or in part, in each report. 

Why not join a group? 

If you prefer not to write your own comments, it may be worthwhile joining with a group or other groups 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 CER or the specific proposals. 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. 

When making comments on specific proposals in the CER: 

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 CER; 
if you discuss different sections of the CER, keep them distinct and separate, so there is no confusion as to which 
section you are considering; and 
attach any factual information that you wish to provide and give details of the source. Make sure your information is 
accurate. 

Remember to include: 

your name; 
your address; 
date; and 
whether you want your submission to be confidential. 

The closing date for submissions is Monday 26 August 1996. 

Submissions should be addressed to: 

The Chairman 
Environmental Protection Authority 
9th Floor, Westralia Square 
141 St Georges Terrace 
PERTH WA 6000 
Attention: Ms Xuan Nguyen 

More information on how to make a submission can be obtained from the free pamphlet "Environmental Impact Assessment - 
How to Make a Submission" available from the Library of the Department of Environmental Protection, Tel: (09) 222 7127. 



BHP 
BHP Iron Ore 

ENVIRONMENTAL POLICY 

It is BHP's policy to achieve a high standard of environmental care in conducting its business 
as a resources and industrial company contributing to society's material needs. BHP's 
approach to environmental management seeks continuous improvement in performance by 
taking account of evolving scientific knowledge and community expectations. 

Specifically, it is BHP's policy to: 

comply with all applicable laws, regulations and standards; uphold the spirit 
of the law; and where laws do not adequately protect the environment, 
apply standards that minimise any adverse environmental impacts resulting 
from its operations, products or services; 

communicate openly with government and the community on 
environmental issues, and contribute to the development of policies, 
legislation and regulations that may affect BHP; 

ensure that its employees and suppliers of goods and services are informed 
about this policy and aware of their environmental responsibilities in relation 
to BHP business; 

ensure that it has management systems to identify, control and monitor 
environmental risks arising from its operations; 

conduct research and establish programs to conserve resources, minimize 
wastes, improve processes and protect the environment. 

G. L.Wedlock 
Group General Manager 
BHP Iron Ore 
1 March 1996 

VERSION I MARCH 1996 
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1.0 	Executive Summary 

BHP Iron Ore (BHPIO) manages iron ore receiving, processing, stockpiling and 
shipping facilities at Nelson Point and Finucane Island, Port Hedland for the Mt. 
Newman and Mt. Goldsworthy Joint Venturers respectively. Finucane Island has 
been in operation since the mid 1960s   and Nelson Point since 1969. As a result 
of the proximity of the Port Hedland townsite to Nelson Point and Finucane Island 
operations, a dust issue has evolved. The Port Hedland area, which has a semi-
arid environment, has a significant background dust source compared to similar 
areas within a temperate environment. 

During the 1980s and 1990s, considerable efforts were made to define and 
resolve the dust issue. The initial definition phase involved the establishment of a 
residential and operational dust monitoring network. The residential network 
quantified residential dust loads whilst the operational network provided 
operational feedback for dust management. Results from the residential dust 
monitoring programme showed that residential dust levels were significantly 
higher than background levels. 

Historically, various dust management measures have been employed at the 
Nelson Point and Finucane Island operations, principally directed towards 
stockpile, materials handling and open area dust management. These activities 
have recently been reviewed and upgraded as part of an overall management 
programme. This Dust Management Performance Improvement Programme 
focuses on the following three main components: 

identification and evaluation of site dust emissions and associated public 
amenity issues; 

development of a management plan to upgrade dust management 
practices; and 

development of an ongoing management system for performance 
monitoring and continuous improvement. 

Along with these developments, other programme components address the 
potential for health and ecological related impacts. These are focussed on 
confirming the negligible potential for these impacts. 

The management of operational dust emissions at Port Hedland is viewed by 
BHPIO as a significant issue. The initiatives outlined in this Consultative 
Environmental Review demonstrate a strong commitment to the understanding 
and ongoing management of this issue. 

A summary of the key issues arising from the Dust Management Programme, 
together with the environmental management objectives and procedures, and 
proponent commitments, are provided in Table 1.1. 



TABLE 1.1: DUST MANAGEMENT PROGRAMME, SUMMARY OF KEY ISSUES 

Issue Present State of the 
Environment 

Environmental 
Management 

Environmental 
Management 

Resultant State of 
the Environment 

Proponents 
Commitment No. 

Objectives Procedures 

Airborne Dust 
Emissions 

Port Hedland 
residential dust levels 

To effect a significant 
reduction in 

Implement Dust 
Management 

Progressive reduction 
in residential dust 

significantly higher residential dust levels Programme levels and associated 
than background 
levels 

community amenity 
impacts 

Community Amenity 
Impacts 

Significant level of 
community nuisance 
impact is being 
experienced 

To effect a significant 
reduction in 
community nuisance 
impact and enhance 
issue definition and 
community 
consultation 

Implement Dust 
Management 
Programme 

Progressive reduction 
in the level of 
community nuisance 
impacts and 
enhanced community 
awareness 

1, 2, 3, and 4 

Maintain a community 
complaints register 

Adopt the DEP 
Kwinana PM 	24h 
exceedance 'imit 
(260 pg/m) as the 
exceedänce criterion 

Analyse and report 
exceedances to the 
DEP 

Develop Performance 
Targets based on 
annual number of 
complaints and 
exceedances 

Develop/maintain 
community 
consultation 

Review new 
developments in dust 
management 
technology 

Potential 
Environmental Health 

There is negligible 
potential for health 

To provide for 
confirmation of 

Implement Dust 
Management 

Enhanced issue 
definition and 

1, 5 and 6 

Impacts impacts from general 
ambient dust 
exposure levels 

negligible potential 
impacts and 
enhanced community 
consultation 

Programme community 
awareness 

Establish a PM,0  
residential dust 
monitoring 
programme 

Adopt USEPA PM,0  
maximum 24h 
average (150 pg/m3) 
as the exceedance 
criterion 

Analyse and report 
annual averages to 
the DEP 

Review technical 
development in the 
definition of potential 
impacts 

Disseminate relevant 
information and data 
to the community 

Potential Ecological 
Impacts 

Current research 
information indicates 
minimal ecological 
impacts 

To provide for 
confirmation of 
minimal potential 
impacts and 
enhanced community 
consultation 

Implement Dust 
Management 
Programme 

Enhanced issue 
definition and 
community 
awareness 

1, 7 and 8 

Undertake monitoring 
studies with respect 
to dust deposition 
rates and changes in 
vegetation 
composition within 
the receivin 
environmen 

Disseminate relevant 
information to the 
community 

Wastes containing 
Iron Ore fines 

Minimal ecological 
impacts are being 

To reduce waste 
generation and level 

Implement Dust 
Management 

Enhanced issue 
definition and 

1, 7, 8 and 9 

experienced to date of site discharge Programme community 
awareness 

Undertake monitoring 
studies with respect Reduction In waste 
to potential effluent 
discharge impacts 

generation and 
effluent discharge 

Implement waste 
reduction 
programmes 

Disseminate relevant 
information to the 
community 



2.0 	Introduction 

2.1 	Background and Need for the Proposal 

BHPIO manages iron ore receiving, processing, stockpiling and shipping facilities 
at Nelson Point and Finucane Island, Port Hedland for the Mt. Newman and Mt. 
Goldsworthy Joint Venturers respectively (Figure 2.1). Finucane Island has been in 
operation since the mid 1960s and Nelson Point since 1969. As a result of the 
proximity of the Port Hedland townsite to Nelson Point and Finucane Island 
operations, a dust issue has evolved. The Port Hedland area, which has a semi-
arid environment, has a significant background dust source compared to similar 
areas within a temperate environment. 

During the early 1970s, there was a population shift in Port Hedland with more 
families prepared to make their home in the area. Along with this demographic 
change came greater expectations for a higher quality of the environment in which 
they lived. 

During the 1980s and 1990s significant efforts were made to define and resolve the 
dust issue. The initial definition phase involved the establishment of a residential 
and operational dust monitoring network. The residential network quantified 
residential dust loads whilst the operational network provided operational feedback 
for dust management. Results from the residential dust monitoring programme 
showed that residential dust levels were significantly higher than non impacted dust 
levels. 

As part of the Nelson Point Development Project (1992-1994) a study was initiated 
which investigated the development and installation of an upgraded stockpile dust 
suppression system. Residential dust monitoring results obtained since 
commissioning of the system in June 1994 show a significant decreasing trend 
(Section 5.3). 

Following completion of the upgrade, enhanced monitoring using real time dust 
monitors identified the significance of non-wind generated dust sources such as 
materials handling and traffic. An assessment of operational activities showed 
materials handling as the most significant contributor to elevated dust levels. As a 
consequence, BHPIO initiated the Dust Management Performance Improvement 
Programme in 1994 with the objective of developing a programme of works to 
identify specific dust generation sources and to initiate enhanced dust minimisation 
strategies within their operations. In addition, the programme also had as an 
objective the establishment of an ongoing management system based on 
continuous improvement principles. 

Concurrently with this work, a range of investigations, centred on evaluating the 
impact of operations on the Port Hedland harbour, were undertaken. 

BHPIO has acknowledged the existence of iron ore dust as an issue of concern in 
Port Hedland. Dust levels in Port Hedland and surrounding areas were recently 
highlighted during the process of obtaining environmental approval for the BHP 
Direct Reduced Iron (BHP DRI) Hot Briquetted Iron (HBI) project at Boodarie (BHP 
DRI, 1994). Although both BHPIO and the Environmental Protection Authority 
(EPA) considered the dust issue for the HBI project to be manageable, public 
submissions received by the EPA perceived possible dust generation from the HBI 
project as potentially the most important issue to be addressed (EPA, 1995). 

3 
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As a consequence of obtaining environmental approval for the HBI Project and 
related Harbour Tunnel, it was recognised that formal public input to the 
development and implementation of an integrated Port Hedland Dust Management 
Programme was required. This led to the preparation of this Consultative 
Environmental Review (CER). 

2.2 	Objectives of the CER 

This CER provides detail of the proposed Dust Management Programme at Port 
Hedland. In presenting details of the programme, BHPIO is anticipating the 
provision of community input to assist in the ongoing refinement of the programme. 

The CER has the following objectives: 

to document the recent history of BHPIO at Port Hedland in terms of site 
development activities, tonnages of ore handled and materials handling 
practices; 

to provide a scientific basis for selection of appropriate criteria against 
which the success of the programme can be assessed; 

to describe the recent history of dust monitoring and management at Port 
Hedland; 

to describe BHPIO's approach to the management of residential amenity 
impacts; 

to describe BHPIO's approach to confirming the negligible potential for 
health impacts in the residential area of Port Hedland; and 

to describe BHPIO's approach to confirming the negligible potential for 
ecological impacts. 

Through the formal review period the community and interested government 
agencies will have the opportunity to review, and to provide input to, the ongoing 
refinement of the Dust Management Programme. 

2.3 Proponent 

The proponent for this project is BHP Iron Ore Pty Ltd (ACN. 008 700 981), a 100% 
owned subsidiary of the Broken Hill Proprietary Company Limited (BHP), which 
manages the port facilities on behalf of the Mt Newman and Mt Goldsworthy Joint 
Venturers. Head Office is located at: 

200 St George's Terrace 
PERTH WA 6000 

Implementation of the proposed programme of works associated with the Dust 
Management Programme will be the responsibility of the General Manager, 
Railways and Ports, with site environmental personnel being responsible for day to 
day administration of the programme. 

4 



2.4 	BHP at Port Hedland 

2.4.1 Historical BHP Developments 

BHPs involvement in Port Hedland started in the 1960s   when the two joint 
venturers, Mt Goldsworthy Mining Associates and the Mt Newman Joint Venture, 
independently commenced iron ore export operations. Port developments that 
were initiated at this time to accommodate the fledging industry included the 
dredging of an expanded approach channel and turning basin, the reclamation of 
tidal land at East Creek and the construction of wharves for loading of iron ore. 
The first shipment of iron ore from Mt Goldsworthy Mining Associates occurred in 
1966 and, following construction of a rail link between the Mt Whaleback mine and 
Nelson Point, from the Mt Newman Joint Venture in 1969. The initial port capacity 
was 5 Mtpa. 

During the late 1970s work began on a $25 million upgrade of crushing facilities at 
Nelson Point, including the construction of an additional crushing and screening 
plant. 

By 1984 the port was the largest in Australia in terms of tonnage of shipping 
handled per year. 

In 1985/86 further dredging of the approaches to, and within, the harbour took 
place. 

During 1990 BHP acquired Mt Goldsworthy Mining and BHPIO was established. 

During 1991 a five year Environmental Management Plan was developed for 
Nelson Point operations (BHPIO, 1991). This has been superseded by an ongoing 
annual Environmental Management Plan process. 

Yandi mine was commissioned during 1992 and the Nelson Point Development 
Project commenced, including development of the South Yard and upgrade of 
shiploading facilities to accommodate the new product. Commissioning of the 
South Yard occurred in 1994. 

Construction of the Pilbara Energy project was completed during 1995. This 
project provides for current power supply needs and essential infrastructure (gas 
fired power station, gas and power grids) for future industrial development by BHP 
and others. 

The Nelson Point processing and port facilities, which handle ore from mines at Mt 
Whaleback, Jimblebar, satellite orebodies 23, 25 and 29, and Yandi, together with 
the Finucane Island facilities which handle ore from Nimingarra and Yarrie, supply 
iron ore to 14 countries including Japan, South Korea, Taiwan and China as well as 
BHP's Australian Steelworks. During the fiscal year ending May 1996, BHPIO 
shipped 57.4 Mt through these facilities. 

2.4.2 Proposed Developments 

BHP is currently undertaking three developments in Port Hedland. These are: 

Hot Briquetted Iron Project (BHP DRI) 

This project was recently assessed by the EPA through the process of a CER 
(BHP DRI, 1994; EPA, 1995). 
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BHP DRI is constructing a nominal 2 Mtpa HBI plant approximately 7.5 km south-
west of Port Hedland at Boodarie Hill. 

Port Hedland Harbour Tunnel and Conveyor (BHPIO) 

Construction of the harbour tunnel and conveyor commenced during September 
1995. 

The purpose of the tunnel and conveyor is to allow: 

access to the Finucane Island berth for Nelson Point products allowing 
Nelson Point ore to be loaded at either wharf; and 

delivery of Nelson Point iron ore fines to the HBI project. 

Capacity Expansion Project (BHPIO) 

The project will remove capacity bottlenecks in existing systems and will increase 
the Nelson Point port capacity to 64 Mtpa which, together with sales from the 
Finucane Island operations, will mean total BHPIO shipments of more than 70 
Mtpa. 

2.5 	Assessment Process 

BHPIO, in consultation with the EPA, determined that the most appropriate means 
by which the community could provide input to the proposed Dust Management 
Programme was through the production and public release of a Consultative 
Environmental Review (CER). 

Guidelines for the preparation of the CER were issued by the EPA in March 1996 
and are reproduced in Appendix 1. 

An overview of the environmental assessment process is provided in Figure 2.2. 

This document has been prepared in accordance with the guidelines provided by. 
the EPA. It is being released for public review for a period of four weeks. During 
this period government agencies, private organisations and the public are invited to 
make submissions to the EPA. The EPA will evaluate the CER, the submissions 
received and BHPIOs response to those submissions, and make 
recommendations to the Minister for the Environment on the acceptability of the 
proposed Dust Management Programme. The public may appeal the EPA Report 
and Recommendations to the Minister. 
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3.0 	Technical Understanding of Dust 
Management 

3.1 Introduction 

The sources of dust present in the atmosphere are numerous and range in nature 
from point sources such as industrial activities, to rural activities and natural 
sources. In urban areas, major additional sources include vehicle emissions and 
solid fuel heaters. On a world-wide basis, particulate emissions from natural 
sources often outweigh those attributable to human activity. However, on a local 
basis, industrial emissions may be the predominant source. 

In most industrial and urban areas ambient air dust levels are measured. A variety 
of techniques and instruments are used. Originally, dust monitoring was required 
to quantify the impact of large industrial sites on the surroundings because of the 
visible effects of particle deposition and stack plumes. Recently, emphasis has 
shifted to continuous and more sophisticated monitoring for health related reasons 
as an appreciation has developed of the effects of small particle deposition within 
the lungs (Raloff, 1991; Dockery et at, 1993). 

As the focus has shifted towards monitoring finer dust particles, assessment of the 
contribution of individual sources to the ambient air dust levels has become 
increasingly difficult. A range of sophisticated methods comprising monitoring 
instruments, air dispersion computer models, particle characterisation and site 
emission inventories have been developed to aid industry to assess the impact of 
their operation on local air quality. 

In conjunction with these developments in monitoring techniques, corresponding 
developments have also occurred in the setting of air quality criteria. 

3.2 	Historical Development 

3.2.1 Particle Description and Analysis 

Traditionally, people respond and detect pollution due to particulates with sight, 
touch and inhalation. Initial attempts to measure and record air pollution date back 
to the 14th Century (Brimblecombe, 1987) where emissions due to coal burning in 
England were based on visual assessments. 

In the early 1900s the first direct measurement of particulate pollution was 
developed using particle fallout or dust deposition collectors. Dust deposition 
collectors collect particles over a period of a month by gravitational settling in 
bottles through funnels inserted in the bottle neck. Studies on the use of dust 
deposition collections has shown that the mass collected can be highly variable. 
As a result of this, deposition monitoring was found to have limited use in defining 
ambient dust levels. 

It was not until the late 1940s   that the high volume sampler was invented which 
allowed more accurate direct measurement of suspended particulates. The first 
samplers were developed for measuring airborne radioactivity after atmospheric 
testing of nuclear weapons (Chow, 1995). In the 1950s and SOs the high volume 
sampler became the main compliance monitor for measuring airborne particulate 
pollution. As part of the development of the high volume sampler the term TSP 
(Total Suspended Particulates) was defined as that fraction of airborne particulates 

VA 



collected by a sampler as defined by regulatory standards. Research into 
characterising dust collected by high volume samplers showed that the 
aerodynamic particle diameter at which 50% of the suspended particles were 
collected by the sampler ranged from 30-50 pm depending on the orientation of the 
sampler with respect to wind direction and speed. 

High volume sampling is appropriate for determining ambient dust levels. However, 
it has been found to have limited application for source identification. 

During this period, research was also being conducted into characterising 
suspended particulates and health effects of inhaling suspended particles. 

The characterisation work has identified three main sub-groups of suspended 
particulate matter. The first group, known as "ultrafine particles', consists of 
particles with diameters less than approximately 0.08 pm that are emitted directly 
from combustion sources (e.g. vehicles) or that condense from cooled gases soon 
after emission. The lifetimes of particles within this range are usually less than one 
hour because they rapidly coagulate with larger particles or serve as nuclei for 
cloud or fog droplets. 

The second group consists of particles with diameters between 0.08 and 
approximately 2 pm. These particles result from the coagulation of smaller 
particles emitted from combustion sources, from condensation of volatile species, 
from gas-to-particle conversion, and from finely ground dust particles. These first 
two sub-groups constitute the "fine particle size faction", and the majority of sulfuric 
acid, ammonium bisulfate, ammonium sulfate, ammonium nitrate, organic carbon, 
and elemental carbon is found in this size range. 

The third sub-group consists of particles larger than 2 or 3 pm and are called 
"coarse particles". They result from grinding activities and are dominated by 
material of geological origin although pollen and spores also inhabit the coarse 
particle size range, as do ground up trash, leaves, and tyre roadwear. Coarse 
particles suspended in the atmosphere range from 2-3 pm to 100 pm, depending 
on atmospheric conditions. 

Health and medical research in relation to suspended particulates has shown the 
fractions of various sized particles which deposit in different parts of the human 
body when particle-laden air is inhaled (Swift and Proctor, 1982). Most particles 
larger than 10 pm are removed in the mouth or nose prior to entering the body. 
Ten to 60% of the particles with aerodynamic diameters less than 10 pm, and that 
pass the trachea, may deposit in the lung and cause harm. 

The majority of emissions of particulates from the iron ore industry fit into the upper 
size range of the coarse particle zone. 

3.2.2 Ambient Air Monitoring Methods and Standards 

Information from ambient atmospheric dust monitoring is generally classified using 
a particle size parameter known as the Equivalent Aerodynamic Diameter (EAD). 
This is the diameter of a spherical particle of density 1000 kg/m3  which exhibits the 
same aerodynamic behaviour as the particle in question. As most dust particles 
are not spherical but exist in various shapes such as flakes, cylinders and 
agglomerates, it is most convenient to describe them by their EAD. Another 
advantage of this method of description is that the transport properties of the dust 
within the atmosphere, lungs, size classifiers, etc, are a function of a particles EAD. 
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The two main particulate standards associated with dust monitoring are: 

PM (TSP) - particles with an EAD of less than approximately 50 pm 
(AS 2724.3). This is mainly directed towards defining nuisance dust 
impacts; and 

PM,0  - atmospheric suspended particulate matter having an EAD of less 
than approximately 10 pm (AS 3580.9.6 and AS 3580.9.7). This is 
directed towards defining the potential for health impacts. 

Although many methods and instruments are available for ambient dust monitoring, 
discussion will be limited to the main method, high volume sampling, and the 
emerging pseudo real time monitors. 

Deposited matter is commonly used more as an indication of nuisance dusts rather 
than the control standard for nuisance dust issues. Although the standard 
suggests that the size of particles collected is large relative to the other standards, 
recent work by BHP Research has shown that the majority of particles can often be 
less than 50 pm. 

Atmospheric concentrations of TSP are measured using a high volume sampler. 
Operation of a high volume sampler involves drawing ambient air through a 
prepared glass or teflon coated fibre filter. The high volume sampler is operated 
for a 24h period and samples approximately 1680 m3  of air. Suspended 
particulates, in the size range of 0.1 to 50 pm are collected on the filter located in a 
filter holder protected from the weather by a roof and housing. High volume 
samplers can also be used for PM10  sampling by replacing the normal hood 
arrangement with a size selective inlet (SSI). 

With the increasing requirement for more detailed information to assess the impact 
of various operations on air quality and to identify operational dust sources, a new 
range of samplers is now available to measure particulate levels on a real time 
basis. These samplers use the conventional SSI and other size inlets for 
particulate sampling, however the measurement is conducted within the unit rather 
than in a laboratory. The measurement method varies between manufacturers. 
The three main systems available are based on nephelometry, oscillatory motion 
and beta attenuation. 

The Nephelometer uses the scattering of light to measure the particulate 
concentration (PM50) in a gas stream (AS 2725.4). The sample is drawn into an 
optical chamber and illuminated. A photomultiplier measures the intensity of light 
scattering caused by the air sample. The amount of scattering increases with 
increasing particulate concentration. 

The Tapered Element Oscillating Microbalance monitor uses a tapered element as 
a microbalance to measure the particulate loading (Patashnick and Rupprecht, 
1991). This can be utilised for determination of both PM10  and PM50  levels. The 
microbalance consists of a hollow tapered element fixed at the larger diameter end. 
The narrow end supports an exchangeable filter through which air passes, thereby 
depositing particulates. The frequency of oscillation of the element depends upon 
the physical characteristics of the element and the mass of the free end. As 
particulates are deposited on the free end supporting the filter, the change in 
frequency can be detected and the particulate loading calculated. By combining 
the air flow rate through the unit and the particulate loading, a microprocessor can 
easily compute the particulate concentration of the sampled air. 

The Beta Gauge Automatic Sampler (Wedding and Weigland, 1993) determines 
the amount of particulates (PM10  and PM5Q) by measuring the attenuation of beta 
rays passing through the collected sample. Before the sampling cycle begins, the 
sampler determines the penetration of beta particles emitted from the '4C source 
through the sampling medium. The portion of the medium just measured is then 
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positioned beneath the inlet tube and particle laden air is sampled through it. At the 
end of the period, the sampling spot is repositioned at the beta gauge position and 
the attenuated beta count determined. Particle concentration in the sampled air is 
then calculated. Figure 3.1 shows a typical daily plot of air quality using a Wedding 
and Associates Beta Gauge, compared with the average 24h reading measured 
with a High Volume Sampler. This clearly shows the ability of real time monitoring 
to isolate peak periods which can be related back to operational emissions and 
meterologica! conditions. 

FIGURE 3.1: TYPICAL DAILY PLOT FROM A WEDDING 
AND ASSOCIATES BETA GAUGE 
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3.2.3 Ambient Air Quality Criteria 

Criteria to measure ambient air quality have developed as a function of technical 
monitoring developments and social requirements. In general the United States 
has led the way in the definition and measuring of ambient air quality standards. 
Throughout the world, levels have been set for pollutants such as carbon 
monoxide, nitrogen dioxide, sulphur dioxide, ozone and suspended particulates. 
These levels have been based on the available technical and medical information 
at the time of setting and are also set based on available monitoring and 
measurement equipment. 

The general trend in setting suspended particulate criteria has been from defining 
nuisance impacts towards defining health impacts. Suspended particulate 
standards were originally based on visual and deposition measurement techniques 
until the development of the high volume sampler. In 1970 the United States set 
National Ambient Air Quality Standards in their Clean Air Act to protect public 
health. The standard for suspended particulates (PM50) was subsequently 
reviewed and partially adopted by the Australian National Health and Medical 
Research Council (NHMRC) and the Australian Environment Council (AEC). The 
standard set for suspended particulates was an ambient concentration not to 
exceed 90 pg/rn3  for an annual arithmetic average. Annual averages are utilised to 
gauge overall trends. The NHMRC adopted the 90 pg/rn3  annual average within its 
overall ambient air quality guidelines. It should also be noted that this level of 
90 pg/rn3  is considered in conjunction with the corresponding sulphur dioxide 
guideline level (i.e. within a synergistic framework). The NHMRC guidelines do not 
provide an ambient particulate guideline in isolation. 

This standard applied for TSP, which consists of particles that remain suspended 
in the atmosphere but that are not necessarily inhalable into the human body where 
they may cause health problems. This standard was set prior to the development 
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of health specific ambient suspended particulate standards (i.e. PM10  - respirable 
fraction of suspended particulates). 

This development of particulate standards in the United States commenced in 
1978 and resulted in the promulgation of new particulate standards in 1987 based 
on the PM10  size range. The standards set were based on particles with an 
aerodynamic diameter less than 10 im (PM10) and do not permit ambient 
concentrations to exceed 50 g/m3  for an annual arithmetic average and 150 ig/m3  
for a 24h average more than three times in three years (Federal Register, 1987 
[various]). A review of existing or proposed international PM10  criteria identified a 
range of between 100 /Ag/m3  (Japan) and 150 jig/m3  (United States) for a 24h 
average reading. For an annual mean, the range was between 40 ig/m3  (Victoria) 
and 70 ig/m3  (Canada). These criteria have been developed predominantly for 
urban areas. The Victorian Environmental Protection Authority has, as a 
component of an air policy review in 1990, evaluated the setting of PM10  standards. 
However, to date no National PM10  standards have been promulgated. These 
PM10  criteria should not be confused with the occupational health exposure criteria 
set by Worksafe Australia (Worksafe Australia, 1990). The relevant particulate 
criterion currently set by Worksafe Australia is 10, 000 g/m3  weighted on an 8h 
exposure. This is significantly higher than the ambient exposure criteria. 

Another recent trend in the setting of air quality criteria is to establish area-specific 
Environmental Protection Policies. This is generally utilised as a second tier 
approach for areas which require additional criteria definition. A local example of 
this is the Kwinana Environmental Protection Policy (EPA, 1992). This policy 
defines zones within the policy area which have specific air quality target criteria. 
The target criteria for TSP within a residential/commercial zone adjacent to the 
industrial area (i.e. Zone B under the policy) are as follows: 

90 pg/m3  as the standard (i.e. desirable target); and 
ii. 	260 ig/m3  as the 24h exceedance limit. 

The policy generally states that the beneficial use to be protected is human activity 
which is conducive to health and amenity of persons within the policy area. The 
policy does not attempt to focus specifically on the control of potential respiratory 
health impacts. 

In the United States, communities which do not meet the required standards have 
to prepare implementation plans which demonstrate how emissions that contribute 
to particulate levels will be reduced. The development of such plans are the 
responsibility of their State EPA, local authorities, local industry and residential 
groups. It should be noted that due to the many contributing factors to particulate 
concentrations in the atmosphere the results of ambient air monitoring are not 
used as a regulatory device (prescriptive). Implementation of the management 
plans and agreements on particulate criteria are utilised as non-prescriptive targets 
for industry dust management plans. Agreed target criteria are the main regulatory 
tool used between authorities and industry. 

An Air Quality Policy has not yet been developed for the Hedland region. It is likely, 
however, that the DEP will request that a policy be developed as a component of 
regional development. The information and research being compiled under this 
Dust Management PIP will be an integral component of such a policy. The dust 
standards proposed are interim standards to provide initial goals for the Dust 
Management PIP. 
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3.3 	Typical Sources of Particulate Emissions in the Iron Ore 
Industry 

3.3.1 Exposed Areas 

The bulk storage of minerals is generally in outdoor uncovered stockpiles. Some 
stockpiles remain unchanged for reasonably tong periods, although most are quite 
active as material is continually stacked and reclaimed. Dust emissions are 
generally greater during periods of high temperatures, high wind velocities and 
stockpile activity. The movement of trucks and other materials handling equipment 
around stockpile areas can also be substantial sources of dust generation. 

The size and shape of stockpile areas is also important, as well as the nature of 
the material. Some materials which are generally loaded in a relatively wet state 
(such as iron ore) can form a natural crust on drying, which minimises fine dust 
emissions especially if left in an undisturbed state. 

Particulate emissions from open disposal or storage areas can be significant in 
some cases. For example surfaces of filled tailings dams, which have been used 
to dispose of plant dusts and washery tailings, contain very fine particles which 
may, when dry, be readily transported by strong wind currents. Again, with some 
materials, a natural crust can form minimising such dust emissions. 

3.3.2 Unpaved Vehicle Surfaces 

Unpaved surfaces which are subject to vehicular traffic can account for a large 
proportion of particulate emissions. Recognition of this fact has resulted in attention 
being given to the paving of roads and the use of suppressant techniques to 
reduce these emissions. 

Particulate emissions from unpaved surfaces occur whenever a vehicle moves 
over the surface. These emissions originate from the road itself and the extent of 
emissions is very much dependent on the nature of the surface material (especially 
the proportion of very fine particles which can be suspended) and the speed of the 
vehicle. The frequency of vehicles, dry surface conditions, and wind speed will 
also have a significant effect on dust levels, both at the surface and the suspended 
state. Material properties are also important in determining how quickly the 
suspended material will settle or disperse. Suspended dust on iron ore roads, for 
example, settles much faster and does not disperse as quickly due to its much 
higher density than does coal dust of the same size. 

As well as unpaved roadways, many plants also contain unpaved parking areas 
and areas around stockpile bases where stockpile and reclaim operations take 
place. Emissions from these areas may contribute significantly to traffic generated 
emissions. 

3.3.3 Paved Vehicle Surfaces 

In a similar way to emissions from unpaved surfaces, vehicular travel over paved 
surfaces results in particulate emissions. Paved surface emissions originate from 
material previously deposited on the surface or from resuspension of material from 
tyres and other vehicle surfaces. The level of emission is a function of the surface 
loading. This loading is replenished by material carried on to it by vehicles (from 
unpaved surfaces or spillage), deposition from the atmosphere and pavement 
wear. 
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3.3.4 Materials Handling and Transfer Operations 

The handling and transfer of bulk materials is an integral part of most mining 
operations, and involves many steps which may contribute to fugitive dust 
emissions. Trucks may be used to transfer material from one stockpile to another. 
In addition to emissions from the use of roadways, trucking operations involving the 
use of loaders can create dust during loading operations. If the material is dry, 
dumping from the truck is another source of dust generation. 

Conveyor transfer points are also a source of potential particulate emissions. 
Movement of materials through transfer points allows for the inducement of air into 
the material stream resulting in dust generation. Air induction also produces a 
positive pressure within the transfer point. This can result in the movement of dust 
from the transfer enclosure to atmosphere. 

Dust being carried back on the return side of conveyor belts also creates a 
potential source of fugitive dust emissions. Fine material deposited on return idlers 
and associated structures may be lifted and carried by wind movements. 

3.4 	Methods Used for Impact Assessment 

3.4.1 Air Dispersion Modelling 

Atmospheric dispersion models are widely used to study the complex relationship 
between emissions and air quality as a function of source and meteorological 
conditions. Models for estimating dispersion range from simple empirical 
expressions to very elaborate numerical solutions of the conservation equations 
governing pollutant concentration. Due to the complexity of atmospheric transport 
processes, practical or operational dispersion models rely heavily on empiricism. 

It is generally accepted that errors in air pollution modelling results can be large 
(Hanna et al, 1978). This, in combination with the large uncertainty of many of the 
model inputs for fugitive dust emissions, means that results should be closely 
examined and used cautiously. Verification of models with practical impact data 
becomes an essential part of any overall impact assessment study. 

3.4.2 Particle Characterisation 

The collection of samples using air monitoring equipment permits characterisation 
of the collected material to further assess the origins of the dust. The two main 
characterisation methods used by BHP Research are reflective light microscopy 
and scanning electron microscopy (SEM) (Jones et al, 1994). 

For reflective light microscopy, the dust samples are prepared by repeatedly folding 
the filter pads into a block which is then compressed and mounted. These 
samples are then sectioned, ground, polished and analysed. During analysis, the 
samples are scanned along each exposed section of filter. Results from these 
analyses can provide important information relating to the source of the various 
particles in dust samples. 

For SEM analyses, dust samples are mounted on SEM spools and then coated 
with a thin layer of carbon. Using energy dispersive X-ray microanalysis (EDS), 
normalised bulk analyses are obtained from each sample. A manually-controlled 
continuously-scanning electron beam spot is then used to quantitatively identify the 
element associations in individual grains and hence infer the mineral species 
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detected in the bulk analyses are grouped and/or proportioned according to the 
mineral species identified by qualitative EDS and their apparent relative 
abundances. It should be noted that carbonaceous matter cannot be analysed 
directly by this technique. However, organic material can usually be recognised in 
qualitative EDS by an absence of any major element peaks in spectra collected 
from such material. 

A critical aspect of the process is the correct interpretation of the characterisation 
results from reflective light microscopy and SEM analysis. While the two 
techniques are complementary, significant differences can be encountered. Both 
techniques have a role in impact assessment. However, the high reliance on 
correct interpretation has resulted in a limited use of these techniques in this area. 

3.4.3 Emission Inventories 

The development of a dust emission inventory for an industrial site involves a 
combination of measurement, use of emission factors and judgement (often based 
on observations). An emission inventory has been traditionally used as data input 
for dispersion models. More recently use of the inventory has evolved into 
providing the basis for the development of dust management plans. An emission 
inventory will allow the various dust sources to be quantified, ranked and prioritised 
within a cost effective management strategy. 

Estimating of inventories is by no means an exact science, and in many cases it 
will be necessary to make judgements about certain sources or data. 
Nevertheless, a basic understanding of the principles involved and knowledge of 
the site conditions/monitoring data will provide the information necessary for the 
development of appropriate management decisions. 

3.5 	Impact Assessment Process 

The study of the impact of particulate emissions on local air quality is becoming an 
important part of the normal operating requirements of industrial facilities. The 
development of overall impact assessment based on monitoring, modelling, 
particle characterisation and inventories has shown the need for a dedicated 
approach to this issue. 

An integrated approach using a combination of all techniques discussed is needed 
to develop an understanding of the sources, composition, quantities and impact of 
dust emissions. Too often studies are undertaken using only one of these 
techniques. This may generate potentially misleading information on which 
management decisions will be based. 

Each of the techniques described has limitations when used alone but, when used 
jointly with a good level of understanding, can yield critical information for the 
development of effective management strategies for dust minimisation. This 
approach has proven to be most effective in studies undertaken by BHP Research 
in its mining and steelmaking operations. 

It should be noted that an integral component of the impact assessment process is 
community consultation. As most of these issues are essentially nuisance issues, 
community perception helps define the level and form of impact being experienced. 
It is necessary for this perception to be incorporated within the development of the 
understanding and management of industrial dust emission issues. 
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4.0 	Technical Understanding of the Port 
Hedland Dust Issue 

4.1 	Ore Tonnage and Types 

Total tonnage of ore handled through the ports has progressively increased. 
Increases since 1990 are shown in Table 4.1. 

Table 4.1 
Tonnage of Ore Handled through Nelson Point and Finucane Island 

Year ending 
December 

Tonnage (Mt) 

Nelson Point Finucane Island Total 

1990 28.097 6.749 34.846 

1991 33.031 6.298 39.329 

1992 34.070 6.028 40.098 

1993 39.895 5.459 45.354 

1994 43.293 7.155 50.448 

1995 50.041 7.212 57.253 

Ore types currently received at Nelson Point include Mount Whaleback, Jimblebar, 
Orebodies 23 and 25, Yandi and Orebody 29 (Marra Mamba). Ore from Mount 
Whaleback, Jimblebar and Orebodies 23 and 25 is processed through the tertiary 
crushing and screening facility into two products: High Grade Lump (HGL) and 
High Grade Fines (HGF). Yandi and Marra Mamba ores do not undergo further 
processing. Following receival and stockpiling, these ores are directly shipped. 

Ore types currently received at Finucane Island are Yarrie High Grade, Yarrie 
Beneficiation Plant feed, Nimingarra High Grade and Nimingarra Siliceous. All ore 
received is processed through the secondary and tertiary crushing and screening 
facility. The Yarrie Beneficiation Plant feed is then further processed through the 
Beneficiation Plant. Ore shipped includes Nimingarra HGL and HGF, Nimingarra 
Siliceous Lump, Fines and Run-of-Mine (a mixture of lump and fines), and Yarrie 
HGL and HGF. 

4.2 	Existing Operations and the Potential for Dust Impacts 

Nelson Point operations (Figure 4.1) comprise the following: 

two ore unloading facilities (Car Dumpers 1 and 2 and an associated Rail 
Marshalling Yard); 

two tertiary crushing and screening plants; 

a lump rescreening plant; 
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two ore handling and stockpile yards (the North and South Yards); 

two shiploading facilities; and 

associated maintenance and administration facilities. 

Trains arriving at the facility are processed through one of two rotary car dumpers. 
Should the dumped ore require crushing and screening, it is conveyed to a tertiary 
crushing and screening plant prior to stockpiling. The crushing, screening and 
handling operations have the potential to generate dust. Dust suppression 
techniques are utilised to minimise this potential (Section 7.2.2.2). 

After the ore has been processed, it is stacked into stockpile areas using stackers. 
These stackers move along rail systems and stack the ore in long triangular 
shaped stockpiles (Plate 4.1a). This stacking operation has the potential to 
generate dust unless appropriate dust suppression measures are taken. 

Once a stockpile has been built, it is the outside layer of ore that has the potential 
to be a dust source if the surface moisture is not controlled. Dust may be 
generated from stockpiles due to their geometry by a combination of wind erosion 
and surface moisture loss. Stockpile geometry affects dust emission by acting as 
a solid wind break which creates layered turbulence, and by creating an inclined 
plane which allows particles of ore to roll down the face. This action imparts kinetic 
energy to finer particles causing them to leave the stockpile surface and be picked 
up by wind, thereby producing dust. If the surface moisture is controlled, the above 
processes do not occur. 

Customers may require a different product for each hold in a ship and, in order to 
meet variable product requirements, ore may be reclaimed from a number of 
locations. During reclaiming operations various ore types are therefore disturbed 
with a potential for dust generation (Plate 4.1b). 

Ore is transported to each ship by a series of conveyors. Materials handling and 
ship loading operations have the potential to produce dust emissions unless 
controlled by appropriate dust suppression techniques. 

In addition to the normal stacking and reclaiming operations, localised movement 
of ore by dozers is also carried out. This mechanical handling is required to move 
ore from dead areas of the stockpile to areas where a reclaimer can operate, and 
for general compaction and stabilisation of stockpiles during stacking to enable 
stackers to stack to a greater height. These operations also have the potential for 
dust generation. 

Finucane Island operations (Figure 4.2) comprise the following: 

single ore unloading facility and associated rail loop; 
secondary and tertiary crushing plants; 
primary and tertiary screening plants; 
beneficiation plant; 
ore handling and stockpile facility; 
shiploading facility; and 
associated maintenance and administration. 

Operations at Finucane Island are similar to Nelson Point and therefore similar 
potential dust generation sources exist. The unique operational features at 
Finucane Island, compared to Nelson Point, are the secondary crushing and 
beneficiation processes. Secondary crushing results in similar dust generation 
issues as tertiary crushing. The beneficiation plant is a wet process plant hence 
potential dust generation sources are minimal. 
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Plate 4.1b: 	Crushed and screened ore being reclaimed. 
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Finucane Island, as at Nelson Point, utilises dozers for the movement of ore on 
stockpiles. The requirement for dozer activity at Finucane Island is much larger 
than Nelson Point. 

In general the Finucane Island operations have similar potential dust generation 
sources as Nelson Point. However, due to the lower tonnages handled (7.5 Mt 
c.f. 50 Mt) and the associated lower operation time, the potential for dust 
generation is less at Finucane Island. 

PrevaUing winds from the south and south-east between May and August, and from 
the west between September and February result in the exposure of the Port 
Hedland townsite to dust from the Nelson Point and Finucane Island operations 
respectively (Figure 4.3). 

	

4.3 	Assessment of Potential Environmental Health Eftects 

Historically, levels of occupational health exposure have been utilised to assess 
potential respiratory health effects from iron ore dust exposure. Internal company 
commissioned studies to date have not found any systematic relationship between 
the prevalence of respiratory disorders amongst employees and the corresponding 
occupational exposure to iron ore dust. 

The significance of these findings with respect to ambient environmental exposure 
is that the occupational exposure levels have the potential to be significantly 
greater than ambient exposure levels (Section 3.2.3). This effectively results in a 
low level of health risk associated with exposure at ambient levels. 

	

4.4 	Dust Suppression Developments 

4.4.1 Historical Dust Suppression 

Various dust suppression and control measures have been employed in the Nelson 
Point and Finucane Island operations since their development, including: 

enclosures around transfer points; 

dust collection from transfer points; and 

dust suppression with water application in transfer points, on stockpiles 
and on unsealed areas. 

4.4.2 Stockpile Dust Suppression Studies 

During 1991 studies were initiated which focussed on Nelson Point stockpile dust 
emissions and the requirements for upgrading of the existing stockpile dust 
suppression system (Halpern Glick Maunsell, 1993a). 

Finucane Island operations were not initially included as part of these studies since 
a decision had, at that stage, not been made on the future use of the site (Section 
2.4.2 outlines proposed developments that now require Finucane Island to be 
retained as an operational facility). Nonetheless, Finucane Island operations were 
identified as a significant contributor to dust emissions. 
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Dust Generation and Movement 

Studies to assess the magnitude and dispersion of dust emissions from stockpiles 
for the Nelson Point site involved: 

field Investigations to assess dust emissions from the various ore types 
and from stockpiles; 

laboratory investigations to determine the Target Surface Moisture 
Content" for specific ore types and consider the effects of overwatering, 
depositional rates, cannon performance, economics of water supply and 
reduction in dust generation. The potential of chemical additives as a 
supplement to water was also assessed. None of the chemicals tested 
demonstrated a significant reduction in dust generation or an improved 
efficiency in water utilisation; and 

modelling under a variety of wind strengths to define dust plume dispersion. 

Dust Suppression Options 

The results obtained from these studies led to an assessment of the following 
options for dust reduction or suppression on stockpiles: 

water based treatment from elevated structures; 

stockpile covering; 

wind breaks; 

chemical application; and 

conventional water based treatments (fixed spray cannons). 

Of the above, conventional water based treatments were determined to offer the 
most practical and effective dust suppression for stockpiles on the Nelson Point 
site. 

Upgraded Dust Suppression System 

The engineering solution which was subsequently installed to reduce dust 
emissions from stockpiles consisted of the following: 

water based spray systems designed to optimise the application of water 
to maintain a specific moisture content in surface ore (Plate 4.2); and 

a significant upgrade of the automatic control system based on an ore 
type specific evaporation model (Plate 4.3). 

4.4.3 Dust Management Performance Improvement Programme 

Background and Objectives 

Following commissioning of the stockpile dust suppression systems, there was 
recognition of the need to increase the understanding of the management of other 
operational dust emissions. This culminated in October 1994 with the initiation of 
the Dust Management Performance Improvement Programme (PIP). 

The Dust Management PIP is a BHPIO initiative, supported with technical 
resources from BHP Research. The programme comprises two distinct phases, 
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the evaluation/scoping phase and the implementation phase. The evaluation 
phase was completed in April 1995. The implementation phase has a two year 
time frame. 

The PIP process is a well established process within BHPIO. It is mainly utilised 
to evaluate operational inefficiencies and provide a management system to 
resolve these inefficiencies. The process has a strong communication 
component which allows for involvement throughout the entire organisation. The 
PIP process was adopted for the evaluation of the dust issue because of these 
factors. 

The primary objective of the Dust Management PIP was to quantify site dust 
emissions and provide a management plan for the reduction of the residential 
impact of these emissions. 

To achieve this primary objective, the following secondary objectives were set: 

identify the significance of dust sources both within and outside of BHPIO 
operations; 

increase the understanding of dust management issues (at all operational 
levels); 

identify appropriate industry practices for dust minimisation; 

develop Key Performance Indicators (KPIs) for monitoring and continual 
improvement of dust management; and 

develop 'benchmark practices for dust management within BHPIO 
operations in the Port Hedland area. 

Process 

Initially the Dust Management PIP concentrated on the development of a 
database to: 

identify all potential dust sources at Nelson Point and Finucane Island; 

rank all dust sources in terms of severity, frequency and potential 
residential impact; 

develop conceptual KPls; and 

identify the significance of off-site contributors. 

Dust sources were evaluated through the calculation of "dust points" for each 
source using objective guidelines relating to the source severity, frequency of 
occurrence and location (with respect to the Port Hedland residential area). 

The knowledge gained through BHP Research's extensive experience in the dust 
management area and the site real time dust monitoring trial (Section 5.4), 
provided the scientific basis for this evaluation. 

In total, 210 dust sources were identified originating from Nelson Point and 
Finucane Island. Overall, 81% of the dust was attributable to materials handling 
(eg ore moisture content, trippers, splitter plant, transfer stations, stackers, belts 
and shiploading), 6% to vehicle movements, 5% to mobile plant and 4% each to 
windblown and other sources. 
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Management Plan 

The scope of the management plan developed under the Dust Management PIP 
process involved (Figure 4.4): 

the review and update of engineering standards to reflect dust control 
requirements; 

upgrade of a variety of plant structures including tripper dust enclosures, 
transfer stations, conveyor enclosures, splitter plant, stacker belt 
transfers, surge bins and shiploaders (in line with amended engineering 
standards); 

improved conveyor belt cleaning; 

implementation of a dedicated maintenance programme for conveyor 
transfer points; 

redesign of Finucane Island crushing and screening dust control 
measures; 

undertaking improvements to the Finucane Island train unloading area; 

upgrading of the stockpile dust suppression system at Finucane Island; 

improving operating practices, for example, reducing the variability of ore 
moisture content; 

improving maintenance programmes for dust suppression equiptment; 

sealing of commonly used unsealed roads; 

rationalising laydown areas; 

rationalising the re-vegetation of unused cleared areas; and 

improving dust control work practices. 

Detail of the proposed programme of works, management of the programme and 
the development of key performance indicators is provided in Section 7.2.2. 

4.5 	Current Environmental Protection Licence Conditions 

BHPIO's current environmental protection licences (4513 and 5445) for Nelson 
Point and Finucane Island operations do not specify residential air quality criteria 
for dust emissions from the operations. However, a number of Air Pollution 
Control Conditions are specified, and the conditions relating to dust management 
are provided (paraphrased) below: 

Stockpiles 

Stockpiles shall be maintained in a condition (damp or sealed) that will minimise 
dust emissions due to wind whipping. 

Stockpiling 

Dust emissions from stockpiling and reclaiming shall be minimised by use of 
installed dust suppression equipment. The stacker boom shall be positioned so 
as to minimise dust emissions. 
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PLANT 
Upgrade engineering standards for 
materials handling 

Upgrade plant to design standards 

Upgrade road network, definition 
and sealing 

MAINTENANCE 
Develop performance related 
maintenance programmes: 

- 	belt cleaners 
- 	enclosures 
- 	suppression equipment 

Develop KPI's for maintenance 
programmes 

Optimise dust suppression systems: 
- 	dust collectors 
- 	stockpile system 
- 	wet suppression 

PORT HEDLAND 
DUST MANAGEMENT 

PIP 

OPERATIONS 
Minimise ore moisture content 
variability: 

- 	mine site 
- 	port 

Improve road cleaning programme 

Rationalise laydown areas 

Develop KPIts for operations 

MANAGEMENT 
Develop management structure: 

- 	responsibility 

Develop auditing/ reporting process 

Approval for non-routine activities 

Procedure development: 
- 	sandblasting 
- 	earthworks 
- 	wash down 



Shiploading 

Dust emissions during ship loading will be minimised by use of water sprays. 

Accessways, roadways, and plant grounds 

Dust emissions from roadways and yard areas shall be minimised. Dust shall be 
suppressed by the use of water and/or appropriate dust suppression agents. 
Vehicular speeds around stockpile areas are to be controlled so that dust 
generation does not occur. 

Structures 

Dust emissions from wind whipping of plant, equipment and buildings shall be 
minimised by frequent cleaning. 

New type of ore 

The licensee shall advise the Director prior to treatment of a new type of ore 
being undertaken, that may have the potential to increase dust pollution. 

Conveyors and transfer points 

Dust suppression equipment at transfer points, including between belts and 
belts/screens/crus hers/sto rage facilities and vice versa in which dusty materials 
are transferred, shall be operated and maintained in a proper and efficient 
manner. 

Dust monitoring programme (Nelson Point licence only) 

The licensee shall undertake a dust monitoring programme for the purpose of 
determining the off-site dust impact from these operations. The programme shall 
be based on the following: 

high volume samplers shall be used in accordance with the Australian 
Standard AS 2724.3; 

the monitors shall be located at Spinifex Hill , the Town Centre, the 
Hospital, Boodarie and South Hedland; and 

monitoring shall occur on a frequency at least as that outlined in AS 
2724.3. 

The data gathered over each calendar year shall be presented in the next annual 
report in a graphical format along with a statistical summary (including monthly 
maximum, minimum and mean values and the standard deviation) and be 
expressed as pg/rn3. 

Complaints Register 

The licensee shall maintain a register of all complaints received directly by the 
licensee relating to a possible nuisance caused by the operation of the premises. 

When receiving each complaint, the licensee shall make all reasonable efforts to 
record the following information: 

date and time of the complaint; 

date and time of the alleged nuisance; 

name of the complainant; 
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contact telephone number of the complainant; and 

location of the alleged nuisance. 

As soon as practicable following receipt of each complaint, the licensee shall add 
to the register the following information: 

identify the process being undertaken on the premises that is the alleged 
source of the nuisance; and 

describe any plant malfunction which may have resulted in any nuisance 
being caused. 

Taking into account the above and any other relevant factors, the licensee shall 
indicate whether in the opinion of the licensee, the premises may have been the 
cause of the alleged nuisance. 

Annual Reporting 

The licensee shall provide to the Director an annual report which shall contain the 
following information: 

the high volume dust monitoring data; 

the data from effluent analyses discharge; 

plant noise emissions to the community; 

a summary of progress in the landcare and site improvement concept 
plan; 

a copy of the complaints register; and 

a copy of the fire training log. 

The report shall contain information collected over each calendar year and shall 
be provided no later than 28 February of the following year to which the data 
relates. 
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5.0 	Port Hedland Dust Monitoring 

5.1 	Historical Monitoring 

The EPA and its predecessors have been actively involved in dust monitoring 
programmes in the vicinity of Port Hedland since the 1970s.   The increase in dust 
levels at this time was of mutual concern to both the Authority and the operating 
companies. In assessing dust levels, monitoring programmes were established in 
specific regions, whilst the operating companies were encouraged to upgrade 
existing dust suppression techniques. 

Directional dust gauge monitoring was established with monthly samples being 
sent to the Authority for assessment. This form of monitoring involved the 
collection of deposited dust based on directional sampling. This was superseded 
in the late 1970s with the high volume dust monitoring method. 

High volume dust monitoring involves the sampling of ambient dust 
concentrations (ie within the surrounding air). This method provides 24h average 
concentrations and is used as the basis for assessing residential ambient dust 
levels. 

The main historical residential monitoring sites for Port Hedland were the 
Hospital, Shire (now Town) offices and South Hedland water tower. This 
monitoring was undertaken by the predecessors of the EPA and was concluded in 
the late 1980s.   

5.2 	Historical Operational Dust Monitoring 

BHPIO previously operated a network of operational (ie on-site) high volume dust 
monitors. These monitors allowed on-site dust emissions to be quantified and 
were essentially used as a management tool by which BHPIO could assess 
possible sources of site dust emissions. A technical description of this form of 
monitoring is provided in Section 3.2.2. 

Operational feedback was, however, limited due to the nature of the monitoring 
which only allowed presentation of dust concentrations as 24h averages. Specific 
dust generation sources could not be identified and quantified. 

During late 1994, real time dust monitoring trials were conducted to assess the 
value of this technique to provide an increased level of operational feedback 
(Section 5.4). At the culmination of this trial, a decision was made to use high 
volume dust samplers for residential monitoring only (ie their original intended 
use). 

5.3 	Existing Residential Dust Monitoring 

The existing residential dust monitoring programme utilises high volume dust 
monitors (Plate 5.1 and 5.2a). 

Five high volume dust monitors are currently used to monitor residential dust 
concentrations in the Port Hedland area (Figure 5.1). The locations of these 
monitors are: 
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Plate 5.1c: Close up of a dust filer from a TSP High Volume Sampler. 

Plate 5.1a: Dust monitoring station showing TSP 
(right) and PM10  (left) High Volume 
Samplers, and a weather station (on pole). 
A Beta Gauge Real-time Dust Monitor is 
located within the adjoining shed. 

Plate 5.1b: Close up of a PM10  High Volume 
Sampler (with size selective inlet). 



za 

Plate 5.2a: 	Inside a Beta Gauge Real-time Dust Monitor 

Plate 5.2b: 	Depositional Dust Gauge 



Townsite; 
Hospital; 
Spinifex Hill; 
South Hedland; and 
Boodarie. 

These monitoring locations are specified under the current licence conditions and 
monitoring occurs on a five days per week basis (Section 4.5). 

The Spinifex Hill site provides indicative background concentrations for the Port 
Hedland residential monitoring sites at Townsite and Hospital. The South 
Hedland and Boodarie sites were established in 1995 to provide additional 
background levels and to provide baseline monitoring for the HBI project. 

Figure 5.2 shows annual average results obtained from the residential dust 
monitoring programme during the last five years. The trend is generally one of 
increasing residential dust concentrations up until 1994 with a decline observed 
during 1995. 

The decline in the residential dust concentration during 1995 can be attributed to 
commissioning of the stockpile dust suppression system during 1994, and 
subsequent initiation of the Dust Management PIP (Section 7.2.2). This decline in 
dust concentration has occurred despite the increase in tonnage of ore handled 
through Nelson Point and Finucane Island (Figure 5.3). 

5.4 	Real Time Dust Monitoring 

Overview and Objectives 

Since the early 1990s new techniques have become available which now make it 
possible to undertake reliable, automated, real time dust monitoring. 

To aid in the definition and identification of the major causes of ambient dust 
concentrations, BHPIO and BHP Research evaluated the appropriateness of real 
time dust monitoring. A real time monitor is capable of supplying hourly dust 
concentrations instead of the traditional 24h readings that were obtained from 
high volume samplers. The objectives of the study were to: 

assess the applicability of automated dust monitoring equipment in the 
Pilbara Region; 

assess the capability of automated dust monitoring as a management 
and analysis tool; and 

analyse and assess the sampler results in terms of dust management 
strategies. 

Method 

The real time monitor used in the study was a Beta Gauge Automatic Sampler 
which determines the amount of particulates by measuring the attenuation of beta 
rays passing through the collected sample (Plate 5.1a and 5.2a). Particle 
concentration in the sampled air is calculated in hourly intervals. A technical 
description of this form of monitoring is provided in Section 3.2.2. 
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FIGURE 5.3: TONNAGE OF ORE HANDLED THROUGH PORT 
HEDLAND VS ANNUAL AVERAGE TOWNSITE DUST 
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An Environdata weather station for wind speed and direction was also established 
at the point of sampling (Plate 5.1a). The station was programmed to collect 
weather information at 10 minute intervals which could be processed into hourly 
readings to coincide with the dust sampler. 

The Beta Gauge sampler and weather station were set up in two locations during 
the trial period. These locations were Site A and Site B as shown on Figures 4.1 
and 5.1. Site A was selected due to its proximity to the shiploading area and the 
north yard stockpiles. Site B was chosen to assess the impact of Tertiary 
Crushing Building 1 (TCB1) and associated handling activities around this area. 

Results 

The analysis of the large amount of data collected during the sampling period was 
divided into three main areas. 

First, periods of elevated dust levels were identified and examined in relation to 
wind speed, wind direction and plant production. 

Secondly, periods of wind speed with maximum values greater than 18 km/h (the 
speed at which dust lift-off occurs from unwetted stockpiles) were identified and 
examined in a similar fashion. 

Finally, the data were compressed into trends by averaging the hourly variation in 
dust concentrations over a 24h day and plotted against the maximum recorded 
wind speed for each hour. The data were also separated into wind direction 
sectors and averaged to show dust concentration trends against wind direction. 

Site A 

The automated sampler was operated at Site A from 1 July to 5 August 1994. 
During this time, 30 periods (events) of elevated dust concentration were 
recorded ranging in duration from 2 to 14 hours. 

Twenty seven events started between 8pm and 3am and were associated with 
wind speeds of less than 9 km/h. These events usually involved a wind pattern of 
light northerly breezes followed by a light southerly change with wind direction in 
the range of 1200  to 180°. During these events normal plant operations were 
occurring with stacking/reclaiming in the north yard, TCB1 in operation and 
shiploading. 

Three events were associated with high wind speeds (greater than 18 km/h) from 
an east north-easterly direction. These events were of short duration and 
generally exhibited a lower dust concentration than the other events. 

Figure 5.4 shows the 24h trend for relative dust concentration, maximum wind 
speed and direction for Site A. Dust concentration increases when the wind 
changes to the southerly direction, a sector which includes all of the shiploading 
materials handling activities such as the lump rescreening facility, sampling 
stations, shiploaders and belt systems. 

As the wind swings to an easterly direction, dust concentrations decline despite 
wind speed increasing. During this period the wind is blowing directly across the 
north yard stockpiles at speeds above the dust lift-off threshold. The 
corresponding decline in dust concentration shows that either the contribution 
from lift-off dust sources is not significant and/or higher wind speeds act in a 
dispersant manner which aids in lowering dust concentration. 
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The potential for significant lift-off dust impacts can be further defined with the 
analysis of wind conditions during the monitoring period. This demonstrates that 
although 21% of the hourly maximum wind gusts exceeded 18 km/h, only 4% of 
the hourly average wind speeds exceeded 18 km/h. Approximately 50% of high 
wind speeds were from the north east towards Site A and did not include any 
Nelson Point activities in their path. In addition, general visual observations 
showed minimal lift-off from stockpiles in the north and south yard during lift-off 
conditions. 

Site B 

The sampler was operated at Site B from 16 August to 12 September 1994. Ten 
periods of elevated dust concentration where recorded between 8pm and 4am 
and ranged in duration from 2 to 8 hours. 

All periods of elevated dust concentration were associated with low wind speeds 
and southerly wind directions. Production records showed that car unloading and 
TCB1 operations were occurring for all events. None of the elevated events were 
associated with wind speeds greater than 11 km/h, well below the lift-off 
threshold. 

The analysis of wind speed showed that 26% of the hourly maximum wind gusts 
exceeded 18 km/h. High wind speeds from the east were associated with a slight 
increase in dust levels at Site B. This was due mainly to lift-off sources such as 
deposited dust on the structures and unsealed areas. 

Figure 5.5 shows the 24h trend for Site B. The figure shows similar patterns to 
Figure 5.4 for Site A. Dust concentration increases at night when the wind 
changes to the south-west and south followed by a decrease as it swings to the 
south-east and east. 

Conclusions 

The results of the real time trial demonstrated the value of this type of dust 
monitoring as an analytical tool. The linking of hourly dust concentration with 
weather information and production activities led to an increased understanding of 
sources and patterns of dust emission. 

The following conclusions were drawn from the results of the trial: 

elevated dust concentrations are associated with low wind speeds and 
not with high wind speed or lift-off conditions; and 

elevated dust concentrations are associated with wind directions in line 
with high density materials handling activities. 

Based on the results of the above trial the following activities associated with real 
time dust monitoring have been initiated: 

a real time monitoring network has been established using Beta Gauge 
units. This network will be used to assist in the management of 
operational dust levels by allowing the relative contributions of point 
source dust emissions to be quantified on an ongoing basis; and 

the current high volume sampling network has been modified to 
compliance monitoring requirements (ie residential monitoring) in 
conjunction with development of the real time monitoring programme. 
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6.0 	Overview of Port Hedland Harbour and 
Coastal Environs 

6.1 Introduction 

The section provides a brief overview of Port Hedland Harbour and its immediate 
environs. It briefly describes processes which are currently operating within the 
harbour and the outcomes of studies which are specifically directed at quantifying 
and assessing dust impacts. 

6.2 	Port Hedland Harbour Environmental Study and 
Monitoring Programme 

The Port Hedland Harbour Environmental Study commenced in early 1993 with 
the objective of assessing the current biological, chemical and physical status of 
the harbour and its environs (Halpern Glick Maunsell, 1 993b). 

As a component of the study a comprehensive review was made of all data 
available on the harbour environment, and the historical changes to the harbour in 
terms of dredging and creek closures. 

A large scale exercise was undertaken to map the mangrove habitats in the creek 
system. Data were collected on heavy metal concentrations in water, sediments 
and biota. The biological characteristics of the harbour were described and 
species lists were compiled of epifauna, pelagic species, plankton, avifauna, 
samphire and supratidal flora for the Port Hedland area. 

One of the recommendations of the 1993 study was to design and implement a 
monitoring programme that would allow future changes in, and impacts on, the 
harbour to be assessed. This represented a change from studies that had been 
previously conducted on the harbour in that it would involve the collection of 
specific quantitative information, and lead to establishing 'baseline" conditions 
against which future change could be compared. 

Results obtained during the period October 1993 to September 1994 are 
contained in Halpern Glick Maunsell (1995) and for the period March 1995 to 
March 1996 in Halpern Glick Maunsell (1996, in prep). A summary of the results 
obtained since 1993 is presented in the following sections. The monitoring 
programme is ongoing. 

6.3 	Historical Changes to Mangrove Communities 

To determine gross historical changes in mangrove communities within the 
harbour, base maps were generated from aerial photographs covering the years 
1960, 1983 and 1993 (the 1993 map is shown in Figure 6.1). Six species of 
mangroves have been recorded from Port Hedland Harbour, these being: 

Ceriops tagat 
Rhizophora stylosa; 
Avicennia marina; 
Aegialitis annulata; 
Aegiceras corniculatum; and 
Brugeiria exaristata (known from two locations). 
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Overall the mangroves are in good health within the harbour with the main area of 
mortality confined to East Creek (which was reclaimed to facilitate Nelson Point 
developments) and erosion of the adjacent Stingray Creek (due to change in 
hydrology at the confluence of Stingray and East Creeks). Some dieback is also 
evident adjacent to Nelson Point operations in Stingray Creek and on the south 
side of Finucane Island. 

	

6.4 	Mangrove Processes 

There are a number of natural processes that can affect the health of mangroves. 
Their steady advance seaward is caused by the accumulation and trapping of 
sediment which allows the mangroves to create new habitats. As the coast 
moves seaward the more landward areas become less suitable for mangrove 
survival. Even at slightly higher elevations within the mangrove system, soil 
salinities may become too extreme for mangrove survival. 

At the higher elevations a number of other processes may increase soil salinities. 
A few years of unseasonably hot summers or seasons with less rainfall may 
cause evaporation to increase soil salinity. Changes in tidal flow patterns may 
cause the areas in the higher elevations to be flushed less often and less 
completely, or in other cases to change the groundwater regime. 

Within the higher elevations of the harbour, a number of areas containing dead 
Avicennia marina are visible. An increase in groundwater salinity has been cited 
as one of the major causative factors for mangrove mortality within Port Hedland 
harbour (for example, Snedaker, 1977; Tucker, 1981; Robertson, 1992). 

	

6.5 	Mangrove Colonisation and Loss 

Major mangrove colonisation in Port Hedland harbour is occurring in two ways. 
The first is the colonisation of seaward areas by Avicennia marina and 
Rhizophora stylosa seedlings; this is very noticeable at Nelson Point and 
Finucane Island. There are also many constructed habitats being colonised by 
Avicennia marina seedlings. It appears that the changes in tidal flow and 
construction of road embankments has provided new niches for the trees to 
inhabit. 

The second colonisation method is assisted by the removal of sand by erosion 
and its deposition elsewhere in many of the creek systems. Bare mud and sand 
are particularly noticeable in the upper Stingray Creek system. Many of these 
areas have been colonised by either Aegialifis annulata or Aegiceras 
cornicula turn. 

Significant mangrove colonisation is occurring within the remnant East Creek 
headwater area. This is occurring as a component of the East Creek 
rehabilitation programme which is currently being undertaken by BHPIO. 

Mangrove loss due to erosion of creek banks is also common throughout the 
harbour. In general, tree loss at one location appears to be balanced by 
colonisation at another location . There is no evidence to suggest that tree 
mortality is occurring at a higher rate within the harbour compared to areas 
outside of it. 
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b) 

a) 

c) 

Plate 6.1: 

An example of Avicennia marina from 	 - 
Nelson Point with and without dust coating on 
the leaf surface. 
(magnification - approximately x 0.4) 

Light microscopy view of the A. marina leaf in 
cross section. Red elongate structures are hairs, 	k ' 
the dark coating at the bottom is dust 	 ef 	- 

(magnification - approximately x 550) 	 ' 	 . • 

Closer view of heavily dust affected A. marina leaf. 	. 	
.. Note the restriction of dust by leaf hairs to a defined 	• 

outer layer (magnification - approximately x 600).  

A close-up of a stomatal opening of A. marina  
blocked by an unidentified particle (circled). This is  
one of only 3 stomata found with foreign particles  

in them in a total of approximately 3 000 examined 	 4 
(magnification - approximately x 900). 	 1 

•, 

d) 



Plate 6.2: A scanning electron micrograph view of the abaxial (lower surface) of a 
leaf of Avicennia marina. Note the dense layer of interlocking hairs 
(magnification - approximately x 550). 



6.6 	Impacts of Dust on Mangroves 

Background 

Mangroves in some areas of the harbour have been observed to have a coating 
of dust on their leaves (Plate 6.1a and b). In some instances (such as in 
Stingray Creek adjacent to Nelson point operations and on the south side of 
Finucane Island) mangroves exhibit a degree of dieback. 

Although a direct causative link between dust and mangrove dieback has not 
been established, speculation on the process by which iron ore dust could 
impact on mangroves has been recently documented in a report to the 
Department of Resource Development (Semeniuk, 1994): 

"A vicennia marina is the mangrove most susceptible to this type of dust, 
because its leaf under surface is hirsute (comprised of trichomes) and the 
dust is trapped there. Histological evidence indicates that the haematite 
particle enters the leaf tissue via the stomata and causes tissue damage by 
abrasion. Particles that are trapped by the hirsute surface, or that enter the 
stomata, are not readily washed off by tides or rain. The end result is a 
progressive debility of the leaf, and finally excision of the leaf from the stem." 

It is further postulated that iron ore dust is more dangerous to mangroves than 
other, more naturally derived, dust types because of its jagged structure and 
presumed ability to damage mesophyll (spongy internal leaf cells) cells after 
entry via the guard cells (surrounding the stomata). 

An absence of any data to support this statement led BHPIO to initiate a study 
during 1995 with the specific objectives of providing evidence to either support 
or negate the postulated process of leaf debility. 

Methodology 

Thirty leaves were collected from each of five sites along a gradient from 
impacted to natural environments. Leaves in impacted environments were 
chosen on the basis of their thick coating of iron ore dust on both leaf 
surfaces. 

Each leaf was sectioned in three areas. For each leaf section approximately 
five, sequential, 10 m sections were produced for examination. 

Scanning electron micrographs were taken of the abaxial (lower) surface to 
detect the density of hairs and to measure dust particle size on the hair 
surface (Plate 6.2). Approximately 3,000 stomata were examined in detail 
using light microscopy. Stomatal aperture, cell condition and presence of dust 
were noted. 

Results 

Despite a visible layer of dust on the abaxial and adaxial (upper) surfaces of 
the leaf, evidence for dust of any kind within stomatal spaces was only noted, 
in total three times (Plate 6.1d). This lack of visible dust in stomata was 
attributed to three factors: 

the density and morphology of the abaxial hairs which would prevent 
dust from entering the inner hair space (Plate 6.1c); 

the improbability of dust circulating in the stagnant air within that 
space; and 
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the improbability of dust moving against gravity through guard cells. 

It was concluded that if iron ore dust affects mangroves, it must do so by 
some other more traditional mechanism. This could be either increased 
insolation or a restriction of transpiration by the thickness of the dust layer on 
the abaxial surface. 

6.7 	Heavy Metal Accumulation in the Harbour 

Given the present use of Port Hedland harbour as a significant industrial port, 
involved primarily in the bulk transport of iron and manganese ores, the 
potential for accumulation of heavy metals in the environment needs ongoing, 
careful assessment. 

Ores generally contain trace elements such as heavy metals which may be 
released into the environment in small quantities in association with the parent 
ore. The heavy metals of importance are those that have been elevated 
sufficiently as a result of human activity to potentially cause a toxic reaction in 
plants and animals. 

Since 1993, the water, sediments and selected biota of Port Hedland harbour 
and the adjacent coastal region have been monitored for seventeen heavy 
metals. Sampling locations are shown on Figures 6.2 and 6.3. The measured 
concentrations of many metals were consistently below guideline and/or 
detection limits and show no variation between harbour and regional sites (e.g. 
antimony, bismuth, cadmium, cobalt, tin, titanium and vanadium). Table 6.1 
compares the mean and range of concentrations of other metals from the 
harbour and the coastal regional with guidelines for water, sediments and biota. 

Arsenic concentrations in the water and sediments for both harbour and 
regional sites were below guideline values and in most cases below the 
detection limit of the assay. Mean arsenic concentrations in mud crab flesh 
samples were 16 mg/kg and 18 mg/kg from harbour and regionally caught 
crabs respectively, and approximately 3 mg/kg in oysters. It is known that 
biomagnification of arsenic from seawater is taxa specific. The similarity in 
harbour and regional arsenic concentrations suggests that port activities do not 
contribute to arsenic levels. 

Mean sediment chromium concentrations in the harbour and regional sites 
were slightly above the guideline value. The highest recorded concentration 
came from sediments 24 km west of Port Hedland which suggests high 
variability in background concentrations. 

Although copper concentrations in the harbour and regional water samples 
were above the guideline of 0.005 mg/I, harbour data were comparable to the 
regional values. Sediment analysis suggests that copper concentrations are 
not elevated within the harbour. Copper concentrations in two crabs caught 
from the harbour were high, but otherwise levels were comparable to those 
found in regionally caught crabs. 

The mean concentration of iron in harbour waters (0.22 mg/I) was slightly less 
than that observed from regional sites (0.39 mg/I). There are no guidelines for 
iron concentrations in water. In general, results from the harbour and regional 
sediments were also comparable except for samples collected from adjacent to 
the Nelson Point wharf where iron concentration in the sediments was 
approximately twice that of all other sites. 
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Table 6.1: Heavy Metal Concentrations in Water, Sediments and Biota 

Harbour Regional 
Water Guideline Mean Miii Max Mean Miii Max 

Cu (total) 0.0051.2 0.007 0 0.022 0.012 0 0.032 
Cu (dissolved) 0.004 0 0.016 0.010 0 0.028 

Fe (total) NG 0.22 0.02 1.30 0.39 0.01 1.8 
Fe (dissolved) 0.05 0 0.20 0.08 0.01 0.4 

Pb (total) 0.005 1.2  0.01 0 0.10 0.02 0 0.09 
Pb (dissolved) 0.01 0 0.03 0.01 0 0.05 

Mn (total) NG 0.01 0 0.06 0.03 0 0.19 
Mn (dissolved) 0.00 0 0.01 0.01 0 0.14 

Zn (total) 0.022  -0.05' 0.04 0 0.48 0.03 0.01 0.08 
Zn (dissolved) 0.03 0 0.07 0.02 0 0.08 

Harbour Regional 
Sediments Guideline3  Mean Min Max Mean Miii Max 

Cr 50 56 12 155 79 15 175 
Cu 60 13 2 52 16 3 42 
Fe NG 27292 4800 132000 23291 2550 70000 
Pb 300 21 15 44 17 6 25 
Mn 500 206 54 900 327 60 790 
Zn 200 46 11 110 33 8 79 

Harbour Regional 
LBiota Guideline4  Mean Miii Max Mean Miii Max 

As (crab flesh) 1.0 16 0 33 18 0.3 33 
As (crab viscera) 10 0.25 21 10 0.6 22 
As (oysters) 1.0 3 0.2 8 2 0.3 3 

Cu (crab flesh) 10 26.6 5 100 11.8 5 19 
Cu (crab viscera) 201 16 1430 26.6 3.9 64 
Cu (oysters) 70 29.6 2 105 13.8 11 18 

Pb (crab flesh) 1.5 1.1 0 11 0 0 0 
Pb (crab viscera) 1.8 0 11 0.1 0 0.3 
Pb (oysters) 2.5 0 0 0 0.7 0 2 

Mn (crab flesh) NG 0.7 0 2.8 0.7 0.4 1.4 
Mn (crab viscera) 4.3 1 8.7 7.5 2 13 
Mn (oysters) NG 1.5 1 2 3.8 3 4.5 

Hg (crab flesh) 0.5 0.1 0 0.2 0.1 0.04 0.3 
Hg (crab viscera) 0.1 0 0.18 0.1 0.04 0.45 
Hg (oysters) 0.5 0 0 0 0.02 0.01 0.03 

Zn (crab flesh) 150 78 29 240 49 38 68 
Zn (crab viscera) 93 26 450 25 14 38 
Zn (oysters) 1000 1555 14 3400 117 85 150 

NG = No Guideline 
Concentrations expressed as mg/I (water) and mg/kg (sediments and biota) 
Guidelines obtained from: 

ANZECC (1992) 
EPA (1993) 
ANZECC & NHMRC (1992) 
NFA (1995) 



The guideline value for lead in marine waters is 0.005 mg/I. Harbour and 
regional mean lead concentrations were slightly higher at 0.01 mg/I and 
0.02 mg/i respectively. Lead concentrations in crab samples were slightly 
higher from harbour caught crabs than regional ones. 

Mean manganese concentrations in the regional sediment samples were 
slightly higher than the harbour sites. Elevated sediment concentrations were 
evident at the Nelson Point wharf (900 mg/kg) which is near where manganese 
is loaded at the Town wharf. 

Mean zinc concentrations in water and sediments were generally below 
guideline values. Concentrations of zinc in mud crab samples were higher from 
harbour sites than regional sites but generally still below the guideline value. 
High levels of zinc were recorded from Tree oysters (a non-edible species) 
collected from beneath the Nelson Point wharf. Oysters collected from other 
locations were well below the guideline value. 

The results obtained suggest that minor heavy metal contamination as a result 
of industrial activities is restricted to a few locations where ore handling occurs. 
This is evidenced by the elevated levels of iron and manganese adjacent to the 
Nelson Point wharf. In general, concentrations within the harbour of most 
metals are within ranges obtained from regional sites. 

	

6.8 	Benthic Infauna 

The ability to detect effects on ecosystems requires careful design of a 
monitoring programme which will detect changes in community structure over 
time. Benthic infauna were chosen as a method of quantifying ecosystem 
status in harbour sediments. The study programme which has been developed 
allows collection of baseline data from permanent monitoring sites to provide a 
statistically valid determination of change in a sampling programme which is 
practical for long term implementation. 

To date a total of 183 species of marine invertebrates have been identified. 
Results indicate that interannual variation in community structure is greater 
than variation between seasons, and that sediment characteristics determine 
the primary difference between sample sites. 

	

6.9 	Erosion of Creek Sediments 

While erosion is a natural process, it is exacerbated by human influence. Both 
the dredging of the harbour and cutting off of tidal creeks have altered tidal flow 
patterns. Headwater erosion has been noted in two areas in the harbour, the 
first at the headwaters of Stingray Creek and the second at South Creek. 

Creek erosion is also a natural process. As tidal creeks change their flow and 
meanders are eroded, vegetation may collapse on the eroded side. On the 
opposite, accreting, bank colonisation may occur as more habitat becomes 
available. 

Due to the nature of the studies carried out in the past, there was little 
quantitative data on the extent and, more importantly, the time component of 
erosion within the harbour. Previous studies have reported that the 
hydrodynamics of the harbour channel and creek systems had been changed 
by the dredging and engineering works carried out, particularly at the entrance 
to the harbour. It was suggested that the sediment distribution existing at the 
time was not in equilibrium (Steedman and Associates,1977), However, prior 
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to initiation of the 1993 studies there had been no evidence to suggest whether 
sediments were still unstable or had stabilised. 

All of the creek sites studied, both within and outside of the harbour, showed 
signs of both erosion and accretion (ie the creeks are dynamic). Apart from the 
two areas identified above, there is no evidence to suggest that erosion within 
the harbour is occurring at a rate which is any different to rates occurring 
outside of the harbour. 
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7.0 	Dust Management Programme 

7.1 Introduction 

The studies outlined in the preceding sections have led to the development of a 
number of proposals relating to dust suppression activities. Specifically they 
identify the need to: 

develop a dedicated approach to the co-ordination of all dust 
suppression activities to maximise their effectiveness; 

develop a detailed plan to reduce dust emissions associated with 
materials handling activities; and 

develop an overall Dust Management Programme based on quality 
management and continual improvement principles. 

Details of the proposed Dust Management Programme are discussed in the 
following sections. 

BHPIO is currently developing a site Environmental Management System in 
compliance with ISO 14000. The Dust Management Programme will be 
administered as a component of this system. 

7.2 	Management of Community Amenity Impacts 

7.2.1 	Issue Definition 

The existing criteria for defining dust impacts to community amenity are based 
on PM50/TSP dust levels (see Section 3.2.3). Use of these criteria only partially 
defines the issue. Since the issue is community amenity, then the perception 
of the affected community is an important factor in issue definition. 

Experience to date in Port Hedland suggests that the perception of the issue is 
incident based rather than focussed on overall trends. Public complaints tend 
to occur as a result of increases in operational daily dust levels (i.e. mainly 
visual/event based, see Appendix 2). This has been recognised locally with the 
Kwinana Air Quality Policy detailing 24h exceedance limits as a component of 
its ambient air quality criteria (Section 3.2.3). 

7.2.2 Issue Management 

7.2.2.1 Objectives 

The focus of the management of community amenity has to take into account 
the community perception component of the issue. This, in turn, has to be 
linked to current accepted regulatory criteria. The objectives of the Dust 
Management Programme proposed with respect to community amenity are 
summarised as follows: 

record and respond to all public complaints relating to dust generation 
(see Appendix 2); 
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adopt the DEP Kwinana Air Quality Policy PM 24h average 
exceedance limit of 260 pg/rn3  as an initial exceedance target (Section 
3.2.3); 

analyse and report all exceedances to the DEP (the current trend is a 
decline in these exceedances as shown in Table 7.1) (Section 7.2.2.6). 
This process will comprise both assessment of source and associated 
remedial action; 

develop annual performance targets for the site Dust Management 
Programme based on the number of exceedances/complaints 
experienced; 

structure operation upgrades to focus on reaching these performance 
targets; and 

develop and implement the overall management programme in a 
community consultative manner. 

7.2.2.2 Management Upgrades 

This section summarises the proposed programme of works for the Dust 
Management PIP. It is anticipated that this programme will be modified and 
refined during the course of its implementation as a result of community 
feedback during the CER process and through a progressive increase in the 
understanding of the issues. This review and refinement process will 
essentially be ongoing using operational and residential dust monitoring results 
(ie the principle of continual improvement). 

Materials Handling 

Materials handling, systems operations and maintenance activities have been 
identified as the main source of dust at both Nelson Point and Finucane Island. 
Options being considered to achieve a reduction in dust levels include: 

Nelson Point 

reviewing and updating engineering standards to reflect the various 
requirements for effective dust control; 

upgrading of tripper dust enclosures; 

improving conveyor enclosures; 

upgrading the splitter plant to control the flow through of air; 

upgrading and redesign of transfer stations to improve sealing and to 
reduce dust emissions and spillage; 

improving stacker belt transfers to lower emissions; 

modifying ore surge bins to contain dust; 

modifying wharf shuttle transfers to prevent the escape of dust laden 
air; 

upgrading of transfer points to the shiploaders to reduce the escape of 
dust; 

installing scrapers to remove fines spilled on conveyor belts; 
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Table 7.1: 1994 - 1995 Dust Monitoring Results 

Exceedances above 260 ug/m3  

Town Hospital Spinifex Hill South Hedland Boodarie ________ ________ 
Month 

1994 1995 1996 1994 1995 1996 1994 1995 1996 1995 1996 1995 1996 

January 2 2 2 0 0 0 n/a 0 0 n/a 0 n/a 0 
February 0 1 3 2 0 0 n/a 0 0 n/a 0 n/a 0 
March 0 0 2 1 0 0 n/a 0 0 n/a 0 n/a 0 
April 2 0 0 5 0 0 n/a 0 0 0 0 0 0 
May 1 2 0 8 0 0 0 0 0 0 0 0 0 
June 1 2 0 2 0 0 0 0 0 0 0 0 0 
July 1 0 7 2 0 0 0 0 
August 2 2 2 1 0 0 0 0 
September 2 1 1 0 0 0 0 0 
October 3 4 0 2 0 1 0 0 
November 8 1 0 3 0 0 0 0 
December 3 1 1 0 0 0 0 0 

Total 25 16 7 29 8 0 0 1 0 0 0 0 0 

Annual 
Average 
ug/m3  157 140 143* 142 101 100* 53 45 46* 36 41* 25 31* 

*Rolling  12 month average 

n/a - monitors not installed 



installing belt washing technology; and 

implementing a dedicated dust control system maintenance 
programme. 

Finucane Island 

improving water supply to the shiploader for use in dust suppression; 

upgrading of transfer points to the shiploader; 

redesigning crushing and screening enclosures; 

initiating studies to assess improvements at the train unloader; 

implementing a dedicated maintenance programme at conveyor 
transfers; and 

installing scrapers to remove fines spilled on conveyor belts. 

General 

reversing air flow on car dumpers to prevent the venting of dust laden 
air direct to the atmosphere; 

initiating trials to assess the effectiveness of shade cloth in reducing 
the emission of dust from transfer points; 

specialist review of materials handling to ensure application of the most 
appropriate engineering practice relating to dust suppression 
technology to new site developments; and 

undertake studies to optimise water application to the ore and develop 
management strategies for the control of ore moisture content. 

Dust Suppression Equipment 

A modern stockpile dust suppression system was researched, designed and 
commissioned in 1994. This system is ore type specific and has automated 
control utilising a surface evaporation model. The system maintains stockpile 
surface moisture content at predetermined levels. As a supplement to this 
work the Dust Management PIP has identified a number of areas where review 
and improvement to existing dust suppression technology and practices is 
warranted, including: 

reassessment of dust extraction systems to ensure that they perform 
as designed; 

installation of pressure measurement devices on dust collectors to 
ensure effective operation of equipment; 

optimisation of the stockpile dust suppression system in some areas to 
provide improved overall dust control; 

modification of the Finucane Island stockpile dust suppression system 
to match that at Nelson Point; 

improvement of radiator air flow in dozers to minimise entrainment of 
dust; and 
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optimisation of the employment of water tankers to reflect operating 
conditions and weather patterns. 

Traffic and Open Areas 

The Dust Management PIP identified vehicle movements and lift-oft from open 
areas as a contributor to elevated dust levels. Programmes that are currently 
being implemented to reduce dust levels from these sources include: 

sealing of commonly used roads and improved road definition at both 
Nelson Point and Finucane Island; 

obtaining new road cleaning machinery and developing a formalised 
site road cleaning programme; 

rationalising laydown areas to minimise traffic on unsealed areas; 

vegetating areas that are unsealed and unused to reduce dust lift-off; 
and 

reducing wind fetch by initiating vegetation trials of species commonly 
used for screening. 

Management 

The proposed programme of works requires the development and 
implementation of appropriate management strategies to monitor effectiveness, 
including: 

reviewing and updating work practice documents to reflect 
environmental requirements relating to dust management (eg 
sandblasting, washdown, earthworks, housekeeping); 

implementing an internal approval process for unusual or non-routine 
operations to allow dust control measures to be implemented as 
required (eg major construction works, truck hauling, ore car cleaning, 
earthworks); 

developing a formalised reporting system for all dust suppression 
equipment; 

preparing an environmental handbook to increase dust management 
awareness, for distribution to all BHPIO and contractor personnel; and 

developing a position matrix for dust suppression which clearly reflects 
the level of accountability and responsibility of all personnel. 

Development of Key Performance Indicators (KPIs) 

One of the most important aspects of any quality and continual improvement 
programme is the use of performance indicators. These indicators are used to 
measure the effectiveness of plans implemented and to set target levels. 
These levels are based on the available resources and capabilities of the 
organisation as well as the current level of technical understanding of a 
particular issue. Utilising continual improvement, target levels can be adjusted 
as improved resources, capability, or technical understanding is achieved. The 
management of dust by BHPIO is considered an integral part of plant 
operations and is part of BHPIOs quality system. 
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As part of the Dust Management PIP, a two tier performance indicator was 
proposed. The first tier is based on the residential monitoring programme and 
complaints register to ensure that adequate feedback and community 
consultation is occurring. 

Secondly, the condition and performance of all dust control equipment will be 
monitored. This equipment includes: 

dust suppression systems; 

dust collection systems; 

belt transfer enclosures; 

belt cleaning; 

ore moisture content; and 

road cleaning. 

The reporting of these KPIs will be both internal, as a management tool 
(Section 7.2.2.4), and external through site licencing requirements developed in 
consultation with the Department of Environmental Protection. 

7.2.2.3 Land Sealing Programme 

Dust generation from unsealed areas and associated traffic movement is being 
addressed through a Land Sealing Programme. 

Unsealed areas undergo various treatments depending on location and 
proposed usage. These treatments comprise revegetation, concrete sealing, 
bitumen sealing or rock ballast sealing. 

Unsealed roads and access ways are also being addressed through bitumen or 
chemical sealing. 

The Nelson Point Land Sealing Programme was initiated in 1992 and has 
progressed on an intensive basis for approximately 3 years. This programme 
is currently being expanded to include Finucane Island. 

7.2.2.4 Operational Feedback 

The provision of operational feedback is integral to the successful 
implementation of the Dust Management Programme. All the gathered KPIs 
are analysed and presented to operations personnel. The assessment of the 
current programme/performance status provides the basis for future 
management initiatives (i.e. a continual improvement approach). 

The process involves the following: 

analysis of performance monitoring data; 

reporting of programme status through to operations personnel; and 

co-ordination of amendments to future management practices. 
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7.2.2.5 Ongoing Review of Technical Developments 

An ongoing review of new developments in dust management technology is to 
be undertaken to assess the applicability of developments for the continual 
improvement of site dust management. 

7.2.2.6 Analysis and Reporting of Exceedances 

The existing residential dust monitoring programme records 24h averages. 
These are currently reported to the Department of Environmental Protection on 
an annual basis. The format for reporting is a monthly statistical summary 
(Section 4.5) and does not specify the analysis and reporting of 24h averages 
with respect to the 260 g/m3  criteria exceedance limit (Section 3.2.3). It is 
proposed to now include this analysis as part of the reporting process. 

Each exceedance will be analysed in terms of existing meteorological 
conditions and associated community or operational activities. An assessment 
of the likely source of the exceedance will be made and associated remedial 
action recorded. This information will then be reported annually to the DEP. 

7.2.2.7 Ongoing Community Involvement 

In a programme of this nature it is recognised that an important component is 
the process of community feedback on the progress of implementation and the 
results obtained. Open communication with the wider community allows better 
understanding of the management initiatives being implemented. In addition, it 
allows for better definition of the level of nuisance being experienced within the 
community. 

The approach that is being taken to achieve improved community liaison for the 
Dust Management Programme can be summarised as follows: 

a commitment to utilise the CER process as a means of providing 
formal public input into the dust management process; 

a site complaints register has been established as a condition of 
licence (Section 4.5). Each complaint is registered in terms of the 
complainants name and address and the nature/source of the 
complaint. In addition comments on operational and remedial actions 
are also recorded. This register is formally reported to the Department 
of Environmental Protection on an annual basis and is a condition of 
the sites operating licence. Complaints can be lodged by contacting 
BHPIO on the general administration/after hours number of (091) 
736888; 

site representatives sit on a Port Hedland Council co-ordinated Dust 
Management Committee. This committee also has other relevant 
industry, government and community representatives. The role of the 
committee is to assess and facilitate dust management measures for 
the Port Hedland townsite. The information provided to the committee 
comprises a summary progress report on residential dust monitoring 
and operational dust management; and 

encourage direct information exchange with community residents. 
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7.3 	Management of Potential Environmental Health 
Impacts 

7.3.1 	Issue Definition 

The assessment of potential health effects of exposure to iron ore dust has to 
date focussed on occupational exposure (Section 4.3). As such, a 
complimentary assessment of the potential health risk associated with general 
ambient dust exposure is warranted. The current accepted criteria for defining 
the potential for public health impacts associated with ambient suspended 
particulates are based on PM10  particulate levels (Section 3.2.3). 

A comprehensive assessment of the current Port Hedland PM10  particulate 
levels has yet to be undertaken. To date only initial assessments have been 
completed. As such, the full issue definition with respect to accepted criteria 
cannot, as yet, occur. The issue, as it stands, can only be described in a more 
generalised community perception sense. Recorded community concerns 
generally relate to the following two areas: 

it is difficult to access information on ambient dust related health 
impacts; and 

the lack of appropriate localised monitoring data and an associated 
framework for analysis. 

7.3.2 Issue Management 

7.3.2.1 Objectives 

The current focus for the management of potential health impacts is one of 
issue definition. This involves the confirmation of the negligible potential for 
health impacts and the addressing of community concerns. 

The objectives of the Dust Management Programme with respect to potential 
health impacts can be summarised as follows: 

adopt the PM10  monitoring technique as the accepted method for 
gauging the potential for health impacts from ambient dust exposure; 

establish a residential PM10  monitoring programme; 

adopt the USEPA PM10  maximum 24h average of 150 g/m3  as an 
initial exceedance target (Section 3.2.3); 

analyse and report all exceedances to the DEP; 

undertake review of technical developments; and 

develop and implement these objectives in a community consultative 
manner. 
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7.3.2.2 PM10  Residential Monitoring Programme 

It is proposed to complement the existing PM residential monitoring 
programme with the addition of PM10  monitoring. This monitoring will be 
undertaken in accordance with the principles outlined in the current licence 
conditions (Section 4.5). 

The analysis and reporting of PM10  monitoring data will also permit the 
assessment of background/non-urban PM10  dust levels. 

A trial PM10  monitoring programme was undertaken during June to October 
1995 at the Town and Hospital monitoring sites (Figure 5.1). This was 
undertaken to confirm the application of the PM10  monitoring method and 
gather preliminary data. 

This work has recently been expanded to initiate the development of an 
ongoing residential PM10  monitoring programme. Since April 1996, PM10  
monitors have been installed at the Town, Hospital and Boodarie monitoring 
sites. The maximum 24h average levels for these sites to date are 87 big/rn3, 
70 big/rn3  and 40 g/m3  respectively. These levels range from approximately 
30-60% of the accepted criterion (USEPA) of 150 g/m3  for a 24h average. 

7.3.2.3 Ongoing Review of Technical Developments 

One of the main community concerns in this area deals with a perceived lack of 
background information available on potential health impacts. This, combined 
with the overall need for comprehensive issue definition, makes the review of 
technical developments a necessary process. 

It is proposed to undertake an ongoing review through liaison with BHP 
Research. Relevant information and data obtained will be communicated to the 
community on a regular basis. 

7.4 	Management of Potential Ecological Impacts 

7.4.1 	Issue Definition 

BHPIO recognises its obligations to ensure that operations are undertaken in a 
manner that minimises the potential for environmental impact. As such, a 
number of recent studies have been initiated which have the objectives of 
increasing knowledge of the local environment and impacts of the operations 
on the local environment, thus allowing improved mitigation of these impacts. 
With specific reference to iron ore dust, the potential for impact can be divided 
into two main areas: 

deposition of dust on vegetation, principally mangroves, which may 
originate from previously identified dust sources; and 

off-site effluent discharge containing iron ore fines. 

Information and research compiled to date indicates that minimal ecological 
impact has occurred. 

Community concern on the issue of potential ecological impacts is of a similar 
nature to that being shown for the health impact issue. There is a general 
requirement for additional background and localised monitoring information. 
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7.4.2 Issue Management 

7.4.2.1 Objectives 

The objectives for management are (like the health issue) focussed on 
enhanced issue definition. 

BHPIO has in place a number of programmes to: 

monitor the receiving environment with respect to dust deposition rates 
and identify any changes in vegetation composition that may be 
attributable to increased dust deposition rates; 

monitor the receiving environment with respect to potential effluent 
discharge impacts; and 

reduce site discharges. 

Details of these programmes follow. 

7.4.2.2 Depositional Dust Monitoring 

Depositional dust gauges have been established in vegetation adjacent to iron 
ore handling facilities and at control sites (Plate 5.2b). 

The deposition gauges have been constructed and established in compliance 
with AS 2724.1 - 1994 (Ambient Air - Particulate Matter. Part 1 - Determination 
of Deposited Matter Expressed as Insoluble Solids, Ash, Combustible Matter, 
Soluble Solids and Total Solids). Any dust deposited will also be analysed in 
compliance with this Standard. 

Data collected allow dust deposition rates resulting from ore handling activities 
to be quantified and compared to deposition rates which occur naturally. 

7.4.2.3 Dust Impacts on Vegetation 

Permanent vegetation monitoring quadrats will be established in association 
with the depositional dust gauges. Data collected will be used to quantify any 
changes that occur as a result of dust deposition from iron ore handling 
activities. 

Information collected from each quadrat will include: 

plant density; 

species diversity; 

plant height; 

percentage cover; and 

an indication of the general 'health" of the community. 

A photographic record of each quadrat will also be maintained. 
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7.4.2.4 Monitoring of Stormwater Sediment Loads 

BHPIO recognises that effluent discharge from its operations has the potential 
for environmental impact due to the release of contaminants to the harbour and 
associated mangrove communities. To define and effectively manage this 
potential issue, reliable monitoring information needs to be gathered on site 
effluent discharges. 

BHPIO has recently installed a trial effluent monitoring station at Nelson Point. 
The station will provide real time data on flow rates and contaminant 
concentrations for discharge events. The station is being installed to allow an 
appropriate site specific monitoring system to be assessed and developed. 
Monitoring data from this programme will be utilised to define future 
management of site effluent discharge. 

7.4.2.5 Recovery of Fresh Water and Reduction in Otfsite Fines 
Discharge 

BHPIO has previously conducted studies into water use at Nelson point. These 
studies highlighted the large use of clean fresh water, primarily for dust 
suppression (stockpiles and road spraying) and wash down. 

Currently, spilled ore is washed down with fresh water and collected in sumps 
located strategically around the site. A seawater system supplies flushing 
water. Larger lump is removed by front-end loader whilst fines are slurried to a 
slurry disposal area between the two Ore Handling Yards. Seawater is also 
used in the dust collection scrubbers which serve the Car Dumpers and 
Tertiary Crushing Building No 2. The discharge from the scrubbers is also 
pumped to the slurry disposal area. 

The current system has several disadvantages: 

addition of seawater causes contamination of the freshwater slurry 
stream; and 

seawater addition causes corrosion and degradation of steelwork, 
pumps, pipework and concrete. 

A review has hence been undertaken to investigate the feasibility of installing a 
fresh water recovery system (Sinclair Knight Merz, 1995). The study concluded 
that seawater in the current system should be replaced with freshwater. Slurries 
could then be collected prior to discharge and fresh water recovered and 
reused prior to solids transport via evaporation ponds to final landfill. The main 
advantages of the proposal are: 

optimisation of the slurry disposal area; 

reduction in fresh water usage; and 

reduction in maintenance due to less corrosion and degradation of 
structures. 

This proposal is currently being implemented. A proposal is also currently 
being developed to address similar issues at Finucane Island. 
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7.4.2.6 Community Consultation 

Community consultation on the issue of potential ecological impacts will be 
conducted as a component of the overall consultation programme (Section 
7.2.2.7). 
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8.0 	Proponent's Commitments 

BHPIO makes the following specific commitments in relation to the Port 
Hedland Dust Management Programme. 

8.1 General 

Commitment 1 

Develop and implement an operational Dust Management Programme, based 
on quality management, continual improvement and community consultation 
principles. This programme will be a component of BHPIOs Environmental 
Management Programme. The implementation of this Programme will be to 
the satisfaction of the DEP and is the responsibiliy of the General Manager 
Railways and Ports. The initial impementation phase will conclude in May 
1997. 

8.2 	Community Amenity Impacts 

Commitment 2 

Develop and implement for community amenity an issue definition and dust 
management performance assessment process, based on the following: 

maintain a community complaints register to record, and allow for 
response to, community complaints relating to dust generation; 

adopt the DEP Kwinana PM50  24h exceedance limit of 260 jg/m3  as the 
initial exceedance criterion and analyse and report all exceedances to 
the Department of Environmental Protection (in addition to the 
monitoring data required under existing Licence Conditions). This will 
involve both assessment of source and associated remedial action; 

develop annual performance targets for the Dust Management 
Programme based on the number of complaints/exceedances 
experienced; and 

develop and maintain (existing) community feedback on the level of 
nuisance being experienced. 

Commitment 3 

Implement dust management upgrades at Nelson Point and Finucane Island as 
specified for the following areas: 

materials handling; 

dust suppression equipment; and 

iii. 	traffic and open areas. 

Commitment 4 

Implement a process of ongoing review of new developments in dust 
management technology. 
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8.3 	Potential Environmental Health Impacts 

Commitment 5 

Develop and implement a process for the confirmation of negligible potential for 
health impacts. This will be based on the following: 

establish a PM10  residential dust monitoring programme in accordance 
with the licence conditions (including reporting) as currently in effect for 
PM; 

adopt the USEPA PM10  maximum 24h average of 150 ig/m3  as the 
exceedance criterion and analyse and report all exceedances to the 
Department of Environmental Protection. This will involve both 
assessment of source and associated remedial action; and 

iii. 	undertake ongoing review of technical developments in the definition of 
ambient dust related health impacts. 

Commitment 6 

Implement a process to disseminate relevant information and data to the 
community on a regular basis. 

8.4 	Potential Ecological Impacts 

Commitment 7 

Develop and implement a process for the confirmation of negligible potential for 
ecological impacts. This will be based on the following: 

undertake monitoring studies of the receiving environment with respect 
to dust deposition rates and any associated changes in vegetation 
composition that may occur; and 

undertake monitoring studies of the receiving environment with respect 
to potential effluent discharge impacts. 

Commitment 8 

Develop and implement a process to disseminate relevant information and data 
from the these studies to the community. 

Commitment 9 

Develop and implement programmes to reduce the generation of wastes 
containing iron ore fines. 
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10.0 Abbreviations 

ANZECC 	Australian and New Zealand Environment and Conservation 
Council 

AS Australian Standard 
BHP Broken Hill Proprietary Company Limited 
BHP DRI BHP Direct Reduced Iron Pty Ltd 
BHPIO BHP Iron Ore Pty Ltd 
CE R Consultative Environmental Review 
DEP Department of Environmental Protection 
DRI Direct Reduced Iron 
EAD Equivalent Aerodynamic Diameter 
EDS Energy Dispersive X-ray Microanalysis 
EPA Environmental Protection Authority 
h hour 
HGF High Grade Fines 
HGL High Grade Lump 
kg Kilogram 
km Kilometre 
KPI Key Performance Indicator 

Litre 
m Metre 
mg Milligram 
mm Millimetre 
Mt Million tonnes 
m3  Cubic metre 
NFA National Food Association 
NHMRC National Health and Medical Research Council 
pa Per annum 
PIP Performance Improved Programme 
PM10  Particles with an aerodynamic diameter less than 10 im 
PM50  Particles with an aerodynamic diameter less than 50 	m 
SEM Scanning Electron Microscopy 
SSI Size Selective Inlet 
TCB Tertiary Crushing Building 
TSP Total Suspended Particulates 
USEPA United States Environmental Protection Authority 

Micro grams 
/rn Micro metre 
Yr Year 
% Percent 
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Appendix 1 

Consultative Environmental Review Guidelines 



PROPOSAL TO UPGRADE DUST MANAGEMENT AT FINUCANE 
ISLAND AND NELSON POINT, PORT HEDLAND 

BY BHP IRON ORE PTY LTD 
(ASSESSMENT No 955) 

GUIDELINES FOR THE CONSULTATIVE ENVIRONMENTAL 
REVIEW (CER) DOCUMENT 

Overview 

During the assessment of the BHP Hot briquetted iron project (EPA Bulletin 784, 
1995), the EPA noted the concern of the community of Port Hedland regarding dust 
and protection of mangroves. The Environmental Protection Authority (EPA) 
understands that this proposal by BHP Iron Ore Pty Ltd is to upgrade dust management 
practices so as to reduce the impacts of dust at Finucane Island and Nelson Point, Port 
Hedland from the proponent's existing iron ore loading operations. The environmental 
review process (at CER level) has been used so that the public has the opportunity to 
understand and provide comment on the proponent's upgrading of its dust 
management. 

All environmental reviews have the objective of protecting the environment, and 
environmental impact assessment is a public process to obtain a wide range of input 
from the public and government agencies. The review requires the proponent, BHP 
Iron Ore Pty Ltd, to describe the proposal, receiving environment, potential 
environmental impacts and the management of the matters (topics) arising from the 
environmental impacts, so that the environment is protected to an acceptable 
level in the best manner possible. 

Throughout the review or assessment process it is the objective of the Department of 
Environmental Protection (DEP) to assist the proponent to improve the proposal such 
that the environment is protected to an acceptable level in the best manner possible. The 
DEP co-ordinates relevant government agencies and the public in providing advice 
about environmental matters during the assessment of the CER. 

These guidelines are issued to assist in identifying matters that should be addressed 
within the CER document. They are not exhaustive and other relevant issues may arise 
during the preparation of the CER; these should also be included in the CER. 

Contents of the CER 

The emphasis of the environmental review should be to: 

describe the proposal adequately, so that the EPA can evaluate a well-defined 
project and the Minister for the Environment can consider approval for such a 
project; 

provide the background to the proponent's upgraded dust management strategy; 

demonstrate that upgraded dust management practices will result in a significant 
environmental improvement; and 

communicate clearly with the public (including government agencies, the Town 
of Port Hedland, the Port Hedland Port Authority and interested environmental 
groups), so that the Environmental Protection Authority (EPA) can obtain 
informed public and agency comments to assist in providing advice to the 
Minister for the Environment. 



The CER should facilitate public review of the dust management strategy in the main 
body of the text. The language used in the body of the CER should be kept simple and 
concise (ie. in terms understandable to the general public), and any extensive, technical 
detail should either be referenced or appended to the CER. It should be understood that 
the document forms the legal basis of the Minister for the Environment's approval (or 
otherwise) of the proposal and, hence, should include a description of all the main and 
ancillary components of the proposal, including options if necessary. 

The following information should be provided in the text of the CER: 

dust emissions (sources and quantities); 
potential impacts on public health and amenity; 
any other potential impacts that dust emissions may have on the 
environment; 
real-time data supporting the proposal showing that the proposal can 
be met; 
practices the proponent intends to implement to upgrade dust 
management; and 
monitoring programme to determine the particular relevance of dust 
sources in the area, and to detect positive and negative trends in dust 
management. 

Other key aspects of dust management may be raised during the preparation of the 
CER, and it is recommended that the proponent maintain on-going consultation with the 
DEP and relevant agencies. Information used to reach conclusions should be properly 
referenced, including personal communications. 

Key topics 

The key topics can be determined from a consideration (called scoping) of the potential 
impacts from the various components of the proposal on a receiving environment, 
including people. 

For this proposal, the key topics are those relate to potential impacts of dust generating 
from the proponent's iron ore handling operations on the surrounding environment 
including people. The key topics should include the following potential environmental 
impacts: 

impacts from airborne dust on public health and amenity; 
impacts from airborne dust entering the drainage system, mangrove 
areas and the waters and sediments of the port; and 
effects from iron ore fines resulting from wash down or dust 
suppression sprays entering the drainage system, mangrove areas and 
the waters and sediments of the port. 

A description of the iron ore handling operations giving rise to dust generation and 
potential impacts on the receiving environment should be directly included with, or 
referenced to, the discussion of the key topics. The technical basis for 
measuring the impacts and any objectives or standards for assessing and 
managing the issues should be provided. 

Environmental management 

The EPA considers that the proponent should approach environmental management in 
terms of best practice ("best practice" implies the use of the best practicable equipment, 
processes, systems and techniques and a cornniitment to management practices to 



achieve continuous improvement in regard to managing environmental impacts). The 
proponent should demonstrate that techniques used and methods proposed in the 
upgrading proposal incorporate best practice environmental management. 

Best practice environmental management includes: 

development of an environmental policy; 
agreed environmental objectives; 
management of the environmental objectives; 
involve the public as appropriate; 
audit environmental performance against agreed indicators; 
regular reporting to the EPA (or nominated agency); 
commitment to a quality assured management system and continuous 
improvement; and 
periodic (for example 5 yearly) review in conjunction with EPA (or nominated 
agency). 

Structure of the CER document 

Summary 

The document should contain a brief summary of: 

salient features of the iron ore operations and present dust management; 
the proponent's environmental performance as measured against acceptable 
standards or criteria; 
changes in dust management practices proposed; 
description of the receiving environment and analysis of potential impacts; and 
dust monitoring and management programmes, safeguards and commitments. 

1. Introduction 

The document should include an explanation of the following: 

identification of the proponent and responsible authorities; 
background and objectives of the proposal; 
brief details of the scope and timing of the proposal; 
relevant statutory requirements and approvals; 
brief description of the environmental impact assessment process and the scope; 
and 
purpose and structure of the document. 

Need for the proposal 

The document should briefly outline why BHP Iron Ore has submitted the proposal for 
assessment. The proponent could use this opportunity to outline broad costs and 
benefits of the proposal to the people at Port Hedland, if it so wishes. 

Description of the proposal 

As this proposal deals with dust management, significant aspects of the management 
strategy need to be outlined clearly. The physical elements of the iron ore handling 
operations should be described. Materials handling procedures should be described. 
Potential and known sources of dust generation should be identified and quantified 
where appropriate. 



The document should include the following: 
a table of project characteristics; 
a dust pollution source flow sheet; 
a map should be included showing the dust generating operations and sources 
in the context of their surroundings, particularly the area(s) likely to be affected 
by the proposal. 

(Examples of the table and flow sheet can be obtained from the assessment officer). 

Existing environment 

The existing environment should be briefly but clearly described including physical, 
biological and human environment. The existing dust regime should also be described. 
Any updated information relating to flora and fauna, and land use planning should be 
included. Maps showing social and regional setting should be provided if appropriate. 

Potential environmental impacts and management 

It is envisaged that BHP iron ore will be carrying out works in the area described above 
in the near future. Such works may relate to various developments already assessed 
and/or proposals which may need to be assessed some time in the future. Accordingly, 
potential dust impacts during construction operations should be dealt with separately 
from those which could occur during operations. Potential impacts should be 
quantified where possible. Dust acceptability criteria or standards (ie. acceptable dust 
loads with respect to land use) should be outlined and quantified where possible. 
Compliance with relevant statutes should also be demonstrated. 

As mentioned above, the key topics should include the following potential 
environmental impacts: 

impacts from airborne dust on public health and amenity; 
impacts from airborne dust entering the drainage system, mangrove 
areas and the waters and sediments of the port; and 
effects from iron ore fines resulting from wash down or dust 
suppression sprays entering the drainage system, mangrove areas and 
the waters and sediments of the port. 



The environmental objectives for the above topics are set out below: 

Topic Environmental Objectives 

Airborne dust emissions To incorporate best practice environmental 
management so that the health and amenity 
of nearby residents are protected from 
adverse dust impacts resulting from BHP 
Iron Ore's operations at Finucane Island 
and Nelson Point. 

To ensure that the ecological values outside 
the boundaries of BHP Iron Ore's 
operations at Finucane Island and Nelson 
Point, particularly the mangrove areas, are 
protected from adverse dust impacts. 

Wastes containing iron ore fines To reduce as far as practicable the 
generation of wastes containing iron ore 
fines resulting from wash down, dust 
suppression or other activities. 

To dispose of wastes containing iron ore 
fines in an environmentally acceptable 
manner so that the quality of nearby waters 
and the health of mangroves are protected. 

For each element of the environmental management strategy, the matter should be 
described based on and cross-referenced to the potential environmental impacts, to 
demonstrate the manner in which those potential impacts will be managed. 

Discussion should include predictions of ground level concentrations of potentially 
significant dust emissions from the operations. The discussion of dust emissions 
should make specific reference to the way in which seasonal wind patterns are likely to 
modify the impacts of those emissions. 

With respect to potential contamination of the drainage system, mangrove areas and the 
port, the proponent should outline strategies for future management. 

The proponent should provide a table which describes the following: 

the present state of the environment; 
potential impacts of the proposal on the environment 
nominate environmental management objective(s) for those aspects which 

require 	management; 
environmental management response to manage impacts to meet the above 
objective(s); and 
envisaged resultant state of the environment; 

under 3 major headings: 
biophysical environment 
pollution potential 



social surroundings. 

An example of the table can be obtained from the assessment officer. 

It is very useful to give, wherever appropriate, specific commitments regarding all 
components and procedures of the environmental management program (see note on 
commitments below). This could include matters not previously addressed or for 
matters which have changed due to current developments. 

Monitoring 

As iron ore handling at Port Hedland has been occurring for many years, real data for 
the monitoring of these operations should be used in the development of the monitoring 
program. The data should be used to describe the success (or otherwise) of the 
monitoring programs to date and indicate how problems (if any) were managed and 
how monitoring has been improved. 

For quality assurance purposes, the specifications of BHP Iron Ore monitoring 
programmes should be given as per licence conditions . Emphasis should be placed on 
how monitoring and operations will be adapted in light of monitoring or auditing 
results. 

Procedures should be outlined for reporting the results of the monitoring of 
environmental impacts to the appropriate authorities. 

Public consultation 

As this proposal relates closely to public opinion in Port Hedland, it is imperative that 
the proponent communicates effectively with the people in Port Hedland including 
business, town and community groups. 

A description should be provided of public consultation activities undertaken by the 
proponent in preparing the document. This should outline the activities, the groups or 
individuals involved and the objectives of the activities. A summary of concerns raised 
should be documented along with how each of these concerns has been addressed. 

Proponent's commitments to environmental management 

The method of implementation of the proposal and all commitments made by the 
proponent in the document would become legally enforceable, as part of the 
environmental conditions set by the Minister for the Environment. 

All specific commitments to protect the environment should be separately listed, 
numbered and take the form of: who would do the work; what the work is; 
when the work would be carried out; and what regulatory agencies 
would be involved. These key commitments show that the proponent is committed 
to actionable and auditable management of the environmental topics. A consolidated list 
of commitments in numbered form should be given. 

(The proponent should consult with the DEP on the wording of the commitments 
because they need to be enforceable to have any value). 

Conclusion 

Conclusions of the overall environmental impact of the proposal, including ameliorative 
measures should be stated together with an assessment of the environmental 
acceptability of the project. 



Additional information 

HOW TO MAKE A PUBLIC SUBMISSION 

The document should include advice to members of the public as to how they can make 
a submission to the EPA. It is a standard piece of information in all public review 
documents. This advice should be at the beginning of the document. 

REFERENCES 

All references should be listed. 

GUIDELINES 

A copy of these guidelines should be included in the document. 

GLOSSARY 

A glossary should be provided in which all technical terms, and unfamiliar 
abbreviations and units of measurement are explained in simple language. 

APPENDICES 

Where detailed technical or supporting documentation is required, this should be placed 
in appendices. 

In order to expedite the assessment, the proponent should discuss the format of each 
section of the CER with the assessment officer before submitting a draft document for 
informal review.. Additionally, the proponent should supply the assessment officer 
with an electronic form of the draft document and subsequently the final document 
upon its release for public review. 
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