EDUCATION AND HEALTH STANDING COMMITTEE

APPENDIX ONE

SUBMISSIONS RECEIVED

Sub no: | Date Name Position Organisation

1 17.04.2007 Mr Neil Smithson Managing Director Smithson Planning

2 18.04.2007 Mr & Mrs Lewis

3 20.04.2007 Mr Charles Burleigh

4 24.04.2007 Mr Max Sheppard

5 24.04.2007 Mr Chris Tallentire Director Conservation
Council of WA

6 24.04.2007 Mrs Iryna Parfenova Andrey Flag Ltd

7 26.04.2007 Mrs Rosemary Mcintyre

8 26.04.2007 Mr Paul Robertson & Mrs

Lisa Teague-Robertson

9 26.04.2007 Mr Terry Dale

10a 26.04.2007 Mr Phillip Hollis-Watts Research Associate Curtin WASM
Kalgoorlie

10b 04.05.2007

10c 06.06.2007

11 26.04.2007 Mrs Lisa Helenius

12 26.04.2007 Ms Lisa Chandler

13a 26.04.2007 Mrs Pam Norris

13b 03.05.2007

13¢c 25.05.2007

14 26.04.2007 Sgt John Rozentals Gosnells Climate

Change Info

-341 -




EDUCATION AND HEALTH STANDING COMMITTEE

Sub no: | Date Name Position Organisation

15a 26.04.2007 Mr Ben Curtis Locals for
Esperance

15b 28.04.2007 Development
(LED)

15¢c 08.05.2007

15d 08.05.2007

15e 08.05.2007

15f 25.05.2007

16 26.04.2007 Ms Elaine Siemer Recherche
Advisory Group Inc

17 a 26.04.2007 Mr Walter Cox Chairman Environmental
Protection

17b 20.06.2007 Authority

18 a 26.04.2007 Dr Peter T. Flett Acting Director General | Department of
Health

18 b 30.04.2007

18c 05.06.2007 Dr Neale Fong Director General

18d 10.07.2007 Dr Virginia McLaughlin Medical Officer

18e 10.07.2007 Mr John Leaf Acting Director General

18f 19.07.2007 Dr Virginia McLaughlin Medical Officer

19a 26.04.2007 Dr Donald Howarth General Practitioner

19b 03.05.2007

20 a 26.04.2007 Mr Keith Archer & LEAF Secretary Local Environment
Action Forum

20b 03.05.2007 Ms Cheryl Bradley LEAF Vice President (LEAF)

20c 25.05.2007 Mr Keith Archer

2la 26.04.2007 Mr J.& Mrs M.Woodhouse

21b 03.05.2007 Mr J.& Mrs M.Woodhouse

21c 03.05.2007 Ms Natasha Woodhouse

21d 21.05.2007 Mr J.& Mrs M.Woodhouse

2le 21.05.2007 Ms Natasha Woodhouse
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Sub no: | Date Name Position Organisation

22a 26.04.2007 Mr Michael Archer Chief Executive Officer | Shire of Esperance

22b 02.05.2007

23 26.04.2007 Mrs Vivien Bowkett

24 26.04.2007 Chief Executive Officer | Port of Esperance

25 26.04.2007 Mr Ronald (Doc)

Reynolds

26 27.04.2007 Mr Chris Siemer

27 a 26.04.2007 Mr Keiran J. McNamara Director General Department of
Environment and

27b 25.05.2007 Conservation

27c 1.06.2007

27d 5.06.2007

27 e 3.07.2007

27 f 27.06.2007

28 27.04.2007 Mr Neil Coy

29 27.04.2007 Ms Jane Bremmer President Alliance for a Clean
Environment

30 27.04.2007 Mr Stan Perkins

31 27.04.2007 Mr Graham Wooller

32 28.05.2007 Anonymous

33a 27.04.2007 Magellan Metals
Pty Ltd

33b 7.06.2007

33c 1.08.2007

33d 3.08.2007

34 01.05.2007 Mr Roger Fletcher

35 02.05.2007 Mr Colin White

36 02.05.2007 Mr Ben Godridge

37 07.05.2007 Mr Otto Mueller
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Sub no: | Date Name Position Organisation

38 07.05.2007 Mr Jeff Spencer

39 24.04.2007 Mr Greg Martin Director General Department for
Planning and
Infrastructure

40 07.05.2007 Mr & Mrs Pedretti

41 08.5.2007 Mr & Mrs Hudson Esperance Diving
and Fishing

42 11.05.2007 Ms Audrey Abell

43 14.05.2007 Ms Dorothy Andre

44 14.05.2007 Ms Helena Starcevich

45 14.05.2007 Mr Stanley Starcevich

46 15.05.2007 Mr Allan Sharpe

47 18.05.2007 Dale Johnson

48 18.05.2007 Mr Keith Murray

49 16.05.2007 Mr Chris Boland

50 17.05.2007 Dr lain Cameron

51 22.05.2007 Ms Patricia Witt Manager Employment
Esperance Inc.

52 22.05.2007 Ms Shirley Birney

53 23.05.2007 Mr & Mrs Stevens

54 23.05.2007 Mr Peter Schmedije

55 23.05.2007 Mr Frank Totterdell

56 24.05.2007 Mr & Mrs Andre

57 24.05.2007 Ms Shelly Graham-Smith

58 25.05.2007 Ms Toni Walkington General Secretary Civil Service
Association

59 25.05.2007 Ms Michelle Handley

60 25.05.2007 Mr Gerald Maguire
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Sub no: | Date Name Position Organisation

61 25.05.2007 Mr & Mrs Layman

62 25.05.2007 Mr & Mrs Williamson

63 25.05.2007 Ms Penny Boardman

64 25.05.2007 Mr lan Mickel

65 25.05.2007 Mr & Mrs Massenbauer

66 25.05.2007 Ms Michelle Crisp

67 25.05.2007 Mr Leigh Klug

68 25.05.2007 Mr Paul Galloway and

Ms Georgia Ryan

69 25.05.2007 H. Mellows

70 25.05.2007 Mr David Reichstein

71 25.05.2007 Mr Tim Shanahan Chief Executive Officer | The Chamber of
Minerals and
Energy

72 25.05.2007 Mr Ronald Jones

73 25.05.2007 Mr & Mrs Drabik

74 25.05.2007 Mrs Lynette Paris

75 25.05.2007 Ms Elizabeth O'Brien Manager, President The LEAD Group
Inc.

76 25.05.2007 Mr Henry Little

77 a 25.05.2007 Dr Steve Harvey Acting Chief Executive CSIRO Exploration

Officer and Mining
77b 07.06.2007
78 25.05.2007 Mr Keith McCorriston WA Dep Branch Maritime Union of
Secretary Australia

79 25.05.2007 Ms Rachael Storch

80 25.05.2007 Ms Pauline Lister

81 25.05.2007 Mr Dave Jamieson and Shipping Support Esperance Port

Ms Julie Nelson

Officer

Authority
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Sub no: | Date Name Position Organisation
82 25.05.2007 Mr R.L. Down
83 25.05.2007 Ms Megan McDowall
84 a 25.05.2007 Mr R. Kean
84 b 22.06.2007
85 28.05.2007 Ms Jeanette Moller
86 28.05.2007 Anonymous
87 01.06.2007 Ms Toni Hawkins Deputy Chair Esperance Port
Authority Board
88 01.06.2007 Ms Megan Anwyl Director Esperance Port
Authority Board
89 05.06.2007 Mr Peter Tulloch
90 05.06.2007 Mr Chris Right
91 03.06.2007 Mr Doug Winch
92 08.06.2007 Mr Steve Hesse President / Kwinana Progress
Spokesperson Association
93a 19.06.2007 Mr Brian Bradley Director General Department of
Consumer and
93b 11.07.2007 Employment
Protection
94 27.06.2007 Mr Ante Golem Solicitor BIS Industrial
Logistics
95 29.06.2007 Ms Caron Goodbourn Regional Leader - Department of
Pollution and Industry Environment and
Regulation Conservation
96 02.07.2007 Mr Kim Rodgers Laboratory Manager Analytical
Reference
Mr Joseph Howesmith Team Leader - Air Laboratory (WA)
Monitoring Section Pty Ltd (ARL)
97 a 25.06.2007 Ms Catherine MacCallum | Environmental Officer Department of
Environment
97 b 5.07.2007 (South Coast
Region)
98 03.07.2007 Mr Menno Henneveld Commissioner Main Roads of WA
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Sub no: | Date Name Position Organisation
99 04.07.2007 Dr Jim Limerick Director General Department of
Industry and
Resources
100 04.07.2007 Mrs Shelley Grasty Environmental Esperance
Consultant Environmental
101 09.07.2007 Mr Rob Stewart O.H.&S Representative | Esperance Port

Authority
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APPENDIX TWO

HEARINGS
Date Name Position Organisation
30.04.2007 Mr James C. Dodds Director, Environmental Department of Health
Health
Dr Peter T. Flett Acting Director General Department of Health
Dr Andrew G. Chief Health Officer Department of Health
Robertson
Dr Martin P. Matisons Principal Toxicologist Department of Health
Mr Peter Skitmore A/Manager Environmental Department of Environment
Regulation and Conservation
Mr Robert P. Atkins Director Environmental Department of Environment
Management and Conservation
Mr Kimberley J. Taylor | A/Deputy Director General, | Department of Environment
Environment and Conservation
Mr Kieran J. McNamara | Director General Department of Environment
and Conservation
Mr David Mell Manager Nature Protection | Department of Environment
Branch and Conservation
Mr Gregory S. Martin Director General Department for Planning and
Infrastructure
02.05.2007 Mr Trevor Watters General Manager, Strategic | Magellan Metals Pty Ltd

Development

Mr Patrick Scott

Managing Director

Magellan Metals Pty Ltd

Mr Colin Stewart

Chief Executive Officer

Esperance Port Authority

Mr James Matijasevik

Civil Engineer/ Chairman

Esperance Port Authority
Board

Mr lan Mickel

Shire President

Shire of Esperance

Mrs Beverley Stewart

Deputy Shire President

Shire of Esperance
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Date Name Position Organisation
02.05.2007 Mr Richard Brookes Executive Manager, Shire of Esperance
Development Services
Mr Shayne Flanagan Executive Project Officer Shire of Esperance
Mr Brian Pearce Councillor / Representative | Recherche Advisory Group Inc
Mr Ronald (Doc)
Reynolds
03.05.2007 Mrs Maxine
Woodhouse
Mr Jack Woodhouse
Ms Natasha
Woodhouse
Mr Ben Curtis Member Locals for Esperance
Development (LED)
Ms Michelle Crisp Member Locals for Esperance
Development (LED)
Mrs Pam Norris Member Locals for Esperance
Development (LED)
Mrs Pam Norris
Mrs Lisa Helenius
Dr Donald Howarth Medical Practitioner
Ms Lisa Teague-
Robertson
Mr Paul Robertson
Mrs Cheryl Bradley Member Local Environmental Action
Forum (LEAF)
Mr Keith Archer Member Local Environmental Action
Forum (LEAF)
05.06.2007 Mr Kieran J. McNamara | Director General Department of Environment

and Conservation

Mr Kimberley J. Taylor

Deputy Director General,
Environment

Department of Environment
and Conservation
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Date Name Position Organisation
05.06.2007 Mr Robert P. Atkins Director Environmental Department of Environment
Management and Conservation
Mr Peter Skitmore Manager Industry Department of Environment
Regulation Branch and Conservation
Mr David Mell Manager Nature Protection | Department of Environment
Branch and Conservation
Mr Brian Bradley Director General Department of Consumer and
Employment Protection
Mr Mike Rowe Director, Health Department of Consumer and
Management, Resources Employment Protection
Safety
Mr Peter Drygala Acting Director, Dangerous | Department of Consumer and
Goods Safety, Resources Employment Protection
Safety
Dr Neale Fong Director General Department of Health
Mr Jim Dodds Director - Environmental Department of Health
Health
Dr Martin Matisons Toxicologist Department of Health
Dr Andy Robertson Divisional Director - Health | Department of Health
Protection Group
Hon David Templeman | Minister for the
MLA Environment; Climate
Change; Peel
Mr Kieran J. McNamara | Director General Department of Environment
and Conservation
Mr Kimberley J. Taylor | Deputy Director General, Department of Environment
Environment and Conservation
Mr lan Lynass Regional Director BIS Industrial Logistics
06.06.2007 Mr Colin Stewart Chief Executive Officer Esperance Port Authority
Mr James Matijasevik Civil Engineer/ Chairman Esperance Port Authority
Board
Ms Catherine Senior Environmental Department of Environment
MacCallum Officer and Conservation
07.06.2007 Mr Patrick Scott Managing Director Magellan Metals Pty Ltd
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Date Name Position Organisation
07.06.2007 Mr Trevor Watters Consultant Magellan Metals Pty Ltd
Hon Alannah Minister for Planning and
MacTiernan BA LLB Infrastructure
BJuris JP MLA
Mr Michael Jackson Esperance Response
Coordinator
Mr Colin Murray Acting Director Environmental Protection
Environmental Impact Authority
Assessment
Dr Andrea Hinwood EPA Deputy Chairman Environmental Protection
Authority
28.06.2007 Mr Dave Jamieson Shipping Support Officer Esperance Port Authority

Mr Edward Wierobiej

Esperance Port Authority

Mr Robert Stewart Port Worker Esperance Port Authority
Mr Anthony (Tony) Boilermaker Esperance Port Authority
Willoughby

Mr Mark Baker Electrician Esperance Port Authority
Mr Richard (Dick) Ex-Chairman Esperance Port Authority

Nulsen

Board

Mrs Shelley Grasty

Environmental Consultant

Esperance Environmental

Mr Keith McCorriston

Dep Branch Sec (WA)

Maritime Union of Australia

Mr Ron Padgurskis

Projects
Manager/Consultant
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APPENDIX THREE

BRIEFINGS HELD

Date Name Position Organisation Location
01.05.2007 Mr Patrick Managing Director Magellan Metals Pty | Wiluna
Scott Ltd
Mr Alan D’eath Magellan Metals Pty | Wiluna
Ltd
Mr Trevor General Manager, Magellan Metals Pty | Wiluna
Watters Strategic Ltd
Development
Mr Paul Cullen | General Manager Magellan Metals Pty | Wiluna
Ltd
Mr Richard Consultant Magellan Metals Pty | Wiluna
Adrian Metallurgist Ltd
Mr David Swain Magellan Metals Pty | Wiluna
Ltd
Ms Eva Smith Health Advisor OHS Magellan Metals Pty | Wiluna
& E Dept Ltd
Mr Lawrence Magellan Metals Pty | Wiluna
Ruwoko Ltd
Mr Alan Jones Magellan Metals Pty | Wiluna
Ltd
Mr Aarie Magellan Metals Pty | Wiluna
Schaap Ltd
Mr Joe Cesare Magellan Metals Pty | Wiluna
Ltd
Mr Bob Wallis Australian Railways Leonora
Group
Ms Angela Personal Assistant Australian Railways Leonora
Stabrianou Group
Mr Neil David General Manager BIS Industrial Leonora
Logistics
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Date Name Position Organisation Location

01.05.2007 Mr Colin Chief Executive Esperance Port Esperance
Stewart Officer Authority
Mr James Civil Engineer/ Esperance Port Esperance
Matijasevik Chairman Authority Board
Mr Andreas Esperance Port Esperance
Maier Authority

06.06.2007 Professor Toxicologist Hunter Medical Perth
Alison Jones Research Institute at

the University of
Newcastle
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APPENDIX FOUR

LEGISLATION

Legislation

State (or Country)

Crown Suits Act 1947

Western Australia

Dangerous Goods Act 1961

Western Australia

Dangerous Goods (Transport) Act 1998

Western Australia

Dangerous Goods (Transport) (Road and Rail)
Regulations 1999

Western Australia

Dangerous Goods (Transport) (Dangerous Goods
in Ports) Regulations 2001

Western Australia

Environmental Protection Act 1986

Western Australia

Esperance Port Authority Act 1968

Western Australia

Explosives and Dangerous Goods Act 1961

Western Australia

Explosives and Dangerous Goods (Dangerous
Goods Handling and Storage) Regulations 1992

Western Australia

Health Act 1911

Western Australia

Health (Notification of Lead Poisoning)
Regulations 1985

Western Australia

Mining Act 1978

Western Australia

Mining Safety and Inspection Act 1984

Western Australia

Mines Safety and Inspection Act 1994

Western Australia

Mines Safety and Inspection Regulations 1995

Western Australia

Port Authorities Act 1999

Western Australia

Public Sector Management Act 1994

Western Australia

Road Traffic Act 1974

Western Australia

Road Traffic (Vehicle Standards) Regulations
2002

Western Australia

-355-







EDUCATION AND HEALTH STANDING COMMITTEE

APPENDIX FIVE

THE MAGELLAN MINE AND THE ESPERANCE PORT

Appendix Table 5.1
CHRONOLOGY
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APPENDIX SIX

MAGELLAN LEAD

Introduction

This section looks at the specific nature of the lead mined at Wiluna and the properties of lead in
the environment.

Lead carbonate

Lead is toxic as is many of its compounds. The level of toxicity and health impacts vary with the
nature and type of the compound from which it is derived. Lead carbonate is mined from
cerussite, a naturally occurring heavy metal. Magellan processes the ore into a concentrated form
increasing the lead component of the material per volume. Lead carbonate produced at Wiluna
appears as a grey crystalline powder with a lead density of around 70%. It is exported largely to
China for use in the production of batteries.

Generally, inorganic lead compounds are thought to be insoluble in water. Magellan’s lead
carbonate exhibited a small degree of water solubility as evidenced in Table 6.1. The table is
extracted from the CER for the mine. This solubility, which is enhanced when mixed with acids
similar to those found in the stomach, may have added to the significance of the exposure to lead
carbonate at Esperance.

Appendix Table 6.1 Water solubility Magellan Lead Carbonate®*’

Test Waste Rock Summary Results

Samples 0 - 10m Indicated highly variable water-extractable Pb, 2
samples exhibited low solubility (0.01mg/kb), 1 sample
exhibited elevated Pb solubility (1.5 - 4.1 mg/kg)

Samples 0 - 20m Solubility of Pb in samples variable (0.01 - 2.85 mg/kg)
Samples 30 - 50m (ore zone) Consistently characterised by elevated Pb solubility (5.2
- 13 mg/kg)

7 Magellan Lead Carbonate Project, Consultative Environmental Review dated September 1999 EPA

Assessment No 1262.
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Appendix Figure 6.1

Lead Carbonate in the Esperance lead shed

Globally, lead is commonly sourced from galena
and is transported as lead sulphide. Lead
sulphide has different basic properties to lead
carbonate and is considered safer. In Australia
lead sulphide is not considered a dangerous good
for transport but it is handled with care. This is
also discussed in the transport appendix.

In Australia lead is mined at Mt Isa and
Cannington in Queensland where it is loaded for
export at the Port of Townsville. Lead from Mt
Isa is shipped in both ingot and concentrate form.
Lead sulphide in concentrate form is transported
from Cannington to the Port of Townsville in fully sealed containers. Lead is also mined at
Broken Hill in New South Wales and exported in a smelted form from the Port of Port Pirie in
South Australia. The Macarthur mine in the Northern Territory currently sends lead sulphide from
its stock-piles through Darwin. Oxiana mines lead in Western Australia and exports lead sulphide
through the Port of Geraldton. Western Metals shipped lead sulphide from its mine in the
Kimberley through the Port of Derby in the late 1990s. Teck Cominco has taken over the Western
Metals operation and has recently recommenced the export of lead sulphide through Derby.

The deposit at Wiluna is unique and no other form of this cerussite is known to be mined
internationally. As a result it is difficult to accurately determine what specific effects this lead
carbonate could be expected to have compared to lead sulphide or other lead compounds.
Analysis of lead samples from Magellan’s mine near Wiluna indicate the compound has around a
70% lead component. On this basis information has been extrapolated from the results of studies
undertaken on the effects of exposure to lead.

Lead carbonate, now categorised as UN 2291, is inorganic™® and as a result does not degrade to
other substances. >

Lead emissions and standards

Lead is found in the environment but it has been anthropogenic (human activity based) sources
that have increased the environmental levels of lead. Lead levels across urban populations have
dropped since lead has been eliminated from petrol. In most European cities typical air levels are
between ™ 0.15 and 0.5pg/m’. In the United States the atmospheric concentration of lead varies

558 Submission No. 93(a) from Department of Consumer and Environmental Protection, 19 June 2007, p14.

59 US Department of Health and Human Services, Agency for Toxic Substances and Disease Registry in

(ATDSR), Draft Toxicological Profile for Lead, September 2005, p19.

World Health Organisation, ‘Effects of Air Pollution on Children’s Health and Development’, 4 Review of
the Evidence, European Centre for Environment and Health, Bonn Office 2005, p164.

560
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from 7.6 x 10 ~ ug/ m® in remote areas to >10 pg/m’ near point sources.”® The US EPA national
air standard for lead is 1.5ug/m’. In 2001 the average ambient air level of lead in Perth was 0.022
pg/m’ and monitoring of lead in the central business district of Perth was discontinued.

At the 115™ session of the National Health and Medical Research Council in June 1993 the
Council set a national goal for all Australians to have blood level concentrations below 10 ug/dl
and this was a target to be achieved for children between 1 and 4 years by 1998.°°* The document
was rescinded 31 December 2005 but the standard continues. It could now be considered an
ineffective standard or goal as the average blood lead levels recorded in the United States are
already under this level. A similar pattern would have been expected to have been in evidence
across Australia as lead has been removed from automotive fuels and could have been expected to
be at these levels in Esperance.

In 1998 the Australian Government, under the Ambient Air Quality National Environment
Protection Measure, set the maximum concentration of lead in air at 0.50pg/m’ averaged over a
year. The averaging periods associated with the standards in the NEPM are based on the exposure
times associated with the adverse health effect from increased blood lead levels. The sampling
frequency is one day in every six over an entire year. The annual average is then calculated from
the average of those readings. It is the long-term average exposure that leads to increases in blood
lead levels, resulting in health impacts. The standards in the NEPM are based on the protection of
human health and were consistent with the World Health Organisation guideline for lead (WHO
Air quality guidelines for Europe 2000).°” In 2006 the WHO updated the Guidelines (although
not the lead standard) and stated more specifically that:

The relative importance of short peak exposures as opposed to long exposures to low
concentrations depends on the pollutant and the health effect under consideration.
Exposure assessment should therefore take into account the most appropriate time
average. For example, if one were looking at a heavy metal such as lead, one might simply
calculate a long-term average by adding the total personal exposure averaged over each
microenvironment. lf, on the other hand, one were assessing exposures to sulfur dioxide,
the appropriate time average may be of the order of minutes.”"

Significantly, in 2003, the NEPM set an advisory reporting standard for respirable particles
PM2.5 of 25ug/m’ averaged over one day and 8pug/m’ over one year. In relation to the Port of
Esperance Environmental Licence no measurement limits were set for the regional air shed or port
area. In addition, the sampling guidelines AS 3580.10.1 that set the standard for sampling and

> US Department of Health and Human Services, Agency for Toxic Substances and Disease Registry in

(ATDSR), Draft Toxicological Profile for Lead, September 2005, p19.

362 National Health and Medical Research Council, Available at: www.nhmrc.gov.au/ Accessed on 18 July

2007. Publication Revision of the Australian Guidelines for Lead in Blood and Lead in Ambient Air.

363 World Health Organisation, Air Quality Guidelines, Second Edition Chapter 6.7, Copenhagen, 2001.
264 World Health Organisation Europe, 4ir Quality Guidelines Global Update 2005, WHO Copenhagen, 2006,
po4.

%6 Australian Department of the Environment and Heritage, State of the Air: Community Summary 1991-2001,

p7.
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analysis for ambient air that are stipulated in the Port of Esperance 2004 license amendment
related to 1991 standards. These were superseded in 2003.

In general, ambient air measures require volumetric measuring and monitoring. The Discussion
Paper on the Review of the National Environment Protection (Ambient Air Quality) Measure
2007°% questions whether lead should remain in the Ambient Air Quality National Environment
Protection Measure (AAQ NEPM) noting:

There have been significant changes in automotive fuels that bring into question whether
the current set of indicators remain the most relevant for assessing air quality in
Australian cities. With the removal of lead from petrol ambient levels of lead are below
detectable levels except in areas that are impacted from industrial sources. Many
Jjurisdictions have ceased monitoring in urban areas. This raises the question as to
whether lead should remain in the AAQ NEPM as it is no longer a pollutant that is
ubiquitous in the air environment.

Reasonably, the NEPC have suggested that it would be better to have a lead standard within the
Air Toxics NEPM where it could be better tailored to protect communities at risk. The NEPC
Paper also suggests that it could also identify specific locations where lead could be a problem,
such as smelters, and set appropriate targets. In 2003 (a year before the Port of Esperance
approached the Department of Environment and Conservation to change its licence to allow for
the shipment of lead through the Port) the European Commission’s Integrated Pollution
Prevention and Control (IPPC) released their report on the principles of monitoring. While the
IPPC were addressing issues about plant emissions the policy is a solid one that could be
employed for a range of activities including port monitoring. The IPPC state that:

The parameters to be monitored depend on the production processes, raw materials and
chemicals used in the installation. It is advantageous if the parameters chosen to be
monitored also serve the plant operation control needs. A risk based approach can be
used to match various levels of potential risk of environmental damage with an
appropriate monitoring regime. To determine the risk the main elements to assess are the
likelihood of exceeding the emission limit value (ELV) and the severity of consequences (ie
harm to the environment).”®’

The IPPC also highlight the importance of the timing of monitoring and recommend that where
there are peaks and troughs in potential emissions that:

Whether the ELV should focus on the peaks or on the total amount depends entirely on the
nature/potential hazard of the emissions. If harmful effects can occur due to short-term

366 National Environment Protection Council (NEPC), Review of the National Environment Protection (Ambient

Air Quality) Measure Discussion Paper, NEPC Service Corporation, Adelaide, June 2007, p22. Available at:
www.ephc.gov.au.

267 European Commission, Integrated Pollution Prevention and Control (IPPC) Reference Document on the

General Principles of Monitoring, European IPPC Bureau at the Institute for Prospective Technological
Studies, Seville Spain, July 2003, pi.
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pollutant impacts then it is important to control the peaks rather than the cumulative peak
load.™®

According to the WA State of the Environment Report lead and lead compounds are listed as
priority pollutants under the Commonwealth’s Living Cities Air Toxics Program. It is meant as a
starting point for focusing attention on the development of national strategies for the management
of air toxics.

Lead in the environment

Lead released into the atmosphere can be deposited on land and into aquatic environments. On the
land it can adhere to soil particles and lodge in the upper layers of soil where it can remain for
many years.””° As a result continued or repeat exposure can take place from contaminated soil.
Lead can build up in plants and animals where soil or water may have been contaminated.
According to the 2006 UN Working Group Report aquatic systems are influenced by lead:

Rivers are transport media for lead on a national and regional scale. The oceans are also
a transport medium. The oceanic residence time for lead ranges from about 100 to 1,000

571
years.

Lead is not biomagnified in aquatic or terrestrial food chains. Older organisms tend to
contain the greatest body burdens of lead. In aquatic organisms, lead concentrations are
usually highest in benthic organisms and algae, and lowest in upper trophic level
predators (e.g., carnivorous fish).””

US studies indicate that bioconcentration was high for rainbow fish, oysters and fresh water algae
which could provide a source of lead in the food chain.

Transport of lead in the air is determined by aerosol’” transport mechanisms (particle size) — the
larger the particle the shorter the distance it travels. According to UN>"* studies particles can

368 European Commission, Integrated Pollution Prevention and Control (IPPC) Reference Document on the

General Principles of Monitoring, European IPPC Bureau at the Institute for Prospective Technological
Studies, Seville Spain, July 2003, p14.

269 Available at www.soe.wa.gov.au/report/atmosphere/emerging-issue-air-toxics.html Accessed on August 1

2007.

370 US Department of Health and Human Services, Agency for Toxic Substances and Disease Registry in

(ATDSR), Draft Toxicological Profile for Lead, September 2005, pp3,19.

o United Nations Environment Programme, Report of the first meeting of the Lead and Cadmium Working

Group, Geneva 18 -22 September 2006, Distributed 30 October 2006.

372 US Department of Health and Human Services, Agency for Toxic Substances and Disease Registry in

(ATDSR), Draft Toxicological Profile for Lead, September 2005, p296.

373 A dispersion of very small solid or liquid particles in a gas. Examples are smoke and fog (Australian

Government, Department of Environment and Heritage, National Pollutant Inventory, Glossary, Available at:
www.npi.gov.au/epg/npi/contextual info/glossary.html Accessed 24 August 2007.).

o United Nations, Report of the first meeting of the Lead and Cadmium Working Group, Geneva 18/22

September 2006, Distributed 30 October 2006. p7
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remain in the atmosphere for days or weeks. It has been estimated that the annual contribution of
external emission sources to the total lead deposition in Europe has not exceeded 5% and in North
America may be even lower.

Episodically, however, the contribution of intercontinental transport may be significantly
higher at certain locations in these two continents on some days of the year, although
annual lead contribution from intercontinental transport may be low.

Furthermore in studies measuring stable isotope signatures of the airborne dust in
combination with air-mass back trajectories indicate that soils in Kauai, Hawaii was found
to contain lead from diverse distant sources, including lead from anthropogenic sources in
Asia and North America. Another study in Japan shows long-range transport of air
pollution (including lead) from continental Asia.””

Other information from the UN modelling indicates that the transport of lead follows seasonal
patterns. As there has not been similar modelling for Australia it is not known if this is a result of
natural phenomena in Europe such as the dampening effects of wet/snowy winters.

ATDSR’’ reports that the smallest lead containing particulate matter (<1 micrometer) is
associated with high-temperature combustion processes. Although the lead release at Esperance
was not from smelting. The lead particles thought to be released are small both visible and
invisible and could have been readily transported by winds. According to the same report the US
National Academy of Sciences use an average net deposition velocity of 0.6 seconds and an
average atmospheric residence time of 10 days for particles with aerodynamic diameters of
between 0.06 and 2.0 micrometers.

Bioavailability of lead carbonate

Soils are important mediums for transport and absorption of lead. The higher the bioavailability
of lead in soils the more likely is the potential for absorption. Cerussite, the base of the lead
carbonate mined by Magellan, could be expected to possess a higher relative bioavailability than
other forms of lead. Furthermore:

In soils with pH > 5 and with at least 5% organic matter content, atmospheric lead is
retained in the upper 2-5 per cent of undisturbed soil.”’" Inorganic lead may be bound into
crystalline matrices of rocks and remain essentially immobile; it can also occur in water
entrapped in soil macro and micropores.””

7 United Nations, Report of the first meeting of the Lead and Cadmium Working Group, Geneva 18 -22

September 2006, Distributed 30 October 2006. p6.

376 US Department of Health and Human Services, Agency for Toxic Substances and Disease Registry in

(ATDSR), Draft Toxicological Profile for Lead, September 2005, p292.
77 ibid, p294.
378 ibid, p294
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Appendix Table 6.2 Ranking of Relative Bioavailability of Lead Mineral Phases in Soil

Low bioavailability Medium bioavailability High bioavailability
(RBA<O0.25) (RBA=0.25—0.75) (RBA>0.75)
Angelsite Lead oxide Cerussite

Fe (M) Oxide Lead phosphate Mn (M) oxide

Fe (m) sulphate

Galena

Pb (m) oxide

Estimates are based on studies of immature swine; M = metal; RBA = relative bioavailability
(compared to lead acetate).””
Lead in plants and animals

581
583

Lead may be taken up in certain edible plants and according to ATDSR,**® can bioconcentrate
but is unlikely to biomagnify’®>. Magellan’s CER demonstrated that lead take-up is possible.
Lead concentrations in fruit are unlikely but through adherence of dust and translocation into plant
tissue, leafy vegetables and herbs can hold lead. Levels exceeding 10pg/g were found in 39% of
the edible shoot portion of leafy vegetables and herbs exposed to lead in soil in a US experiment
despite washing the vegetables with detergent and water.”™ It should be noted that soils in which
these plants were grown had lead concentrations between 27 and 4,580ug/kg.

Lead in the Workplace

Workplace Health and Safety guidelines in Australia provide for exposure limits for workers.
These require a P3 respirator to be used in dusty areas. As can be seen from the photo below a P2
respirator was required for use in the lead shed. Under the National Standard for the Control of
Inorganic Lead at Work [NOHSC: 1012 (1994)] an employer shall:

7 US Department of Health and Human Services, Agency for Toxic Substances and Disease Registry in

(ATDSR), Draft Toxicological Profile for Lead, September 2005, p143.
380 ibid, p295.

o8 To become more concentrated in the tissues of plants and animals than in the surrounding environment

(Australian Government, Department of Environment and Heritage, National Pollutant Inventory, Glossary,
Available at: www.npi.gov.au/epg/npi/contextual info/glossary.html,Accessed 24 August 2007).

¥ The process by which the concentration of toxic substances increases in each successive link in the food

chain.
8 Magellan CER 13 September 1999.

o84 US Department of Health and Human Services, Agency for Toxic Substances and Disease Registry in

(ATDSR), Draft Toxicological Profile for Lead, September 2005, p295.
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(e) ensure that the level of lead in air likely to be inhaled by employees does not exceed the
exposure standard (currently 0.15pg/m’) calculated as a time-weighted average
concentration over a normal 8 hour working day).”®

Appendix Figure 6.2
Entrance to the Lead Shed

The lead shed at Esperance did not have ambient
air monitors to measure the level of exposure for
workers.

In the US, OSHA regulations limit the
concentration of lead in workroom air to
50ug/m’ for an 8 hour workday. The worker
must be removed from the area where the
exposure is occurring if the blood lead level is
> 50 pg/dl. However, this is under review and a
level below 40ug/dl is being considered.

Under the National Standards the limits set for medical removal is

(24) If the results of biological monitoring reveal that the confirmed blood lead level is at
or above:

= 50ug/dL for males and females not of reproductive capacity,
= 50ug/dL for males of reproductive capacity;
»  20ug/dL for females of reproductive capacity; and

= [5ug/dL for females who are pregnant or breast feeding.

585 National Standard for the Control of Inorganic Lead at Work [NOHSC: 1012 (1994).
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APPENDIX SEVEN

TRANSPORT OF LEAD

Introduction

This appendix outlines two examples of the transport and handling of lead, one from Australia and
another in Ireland, where weather conditions would tend to favour a reduced risk from fugitive
dust. Significantly both the examples involve lead in the form of galena (usually lead sulphide) as
opposed to cerussite (lead carbonate) and therefore poses far less danger to human health and the
environment generally. These examples demonstrate that the practical implementation of far
better practices, infrastructure and accountability in relation to the transport and handling of
Magellan’s lead concentrate from Wiluna through to the Port of Esperance are attainable.

Cannington operations North Queensland™®

Cannington is owned and operated by BHP Minerals Pty Ltd, part of the Broken Hill Proprietary
Company Limited (BHP), one of the world’s largest and most diverse mineral resource enterprises
supplying products to customers in more than 45 countries world wide.

The Cannington project site is approximately 190 kilometres south-east by road from Cloncurry in
north-west Queensland and takes its name from the nearby pastoral station beneath which the ore-
body was found. The station is named after the Perth suburb of Cannington.

The ore treatment process is based on the differential flotation of lead and zinc sulphides to
produce separate lead and zinc concentrates which both contain silver credits.

Processing includes crushing and grinding followed by sequential lead and zinc flotation, with
regrinding of concentrates to improve recovery where necessary. The lead and zinc concentrates
are dewatered in conventional thickeners. Thickener overflows are re-circulated as process circuit
water. Leaching circuits have been installed to remove fluorine from each concentrate because it
is detrimental to customers’ smelting processes. A reagent storage, mixing and distribution
facility has been constructed as an integral part of the process area. Present estimates of average
annual concentrate production are:

. lead concentrate 208,000 dry metric tonnes (dmt);
. zinc concentrate 97,000 dmt; and
= 750 dmt of silver contained in the lead and zinc concentrates.

No downstream processing of concentrate is proposed at the project site.

386 Information on Cannington comes from Australian Minerals & Energy Environment Foundation Excellence

Awards 1997 Project. BHP Minerals, Cannington - Category: Organisation.
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Concentrate Handling and Transport - Port of Townsville

Lead from Cannington is a lead sulphide and transported as a lead concentrate (PbS), typically
assaying 70% lead. The concentrate is in powdered form with a typical moisture content of 7%.
Environmental management plans exist for each of Cannington’s concentrate handling facilities.

BHP Billiton Cannington fully owns its concentrate storage facilities, its rail loading and
unloading, and ship loading facilities. Road and rail haulage is provided by service contractors.
The government has no involvement in the transportation of Cannington's lead concentrates. The
transportation route was selected to utilise the existing railway network between Mt. Isa and
Townsville. A concentrate storage and rail loading facility was constructed alongside the railway
line at Yurbi approximately 15 kilometres from Cloncurry.”®’

Appendix Figure 7.1 Transporting Lead concentrate from Cannington

Lead concentrate train near Yurbi pictured at left
and loading at Yurbi pictured below.
Note the lead is transported in fully sealed
containers

The lead and zinc concentrates from Cannington are stored in an 18,000 tonne capacity, fully-
enclosed storage shed adjacent to the mill. Front-end loaders load the concentrates onto road
trains in an enclosed shed. All wheels on the 108 tonne capacity side tipping trailer road trains are
washed to avoid any accidental deposition of concentrates onto public roads. From Cannington
the fully sealed road trains travel 165 kilometres via McKinlay to a purpose built and fully
enclosed rail loading facility at Yurbi on the Matilda Highway. Referred to as 2B3s, these
Cannington innovative vehicles have been specifically designed to provide a clean and economic
mode of haulage and minimise wear and tear on public roads.

Concentrates are deposited separately into an 8,000 tonne capacity, fully-covered storage shed at
Yurbi and stockpiled prior to loading into rail wagons. Queensland Rail supplied fifty new 63
tonne capacity, fully-sealed rail wagons to be employed for the 24 hour 800 kilometre journey to
the Port of Townsville.

387 Email from Ms Ruth Kaurila, BHP Cannington, 2 July 2007.
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At the Port the loading systems are covered and monitored by the operators during loading. In the
case of Berth 11 system owned by BHP Billiton the fully enclosed tippler, storage shed and
conveyor system are also fitted with an extraction system at each transfer point. A specially
designed discharge spout at the head (point where product is placed into the vessel) discharges
into the hull (not above the hull) the telechute allows cargo to discharge above the stockpile and be
evenly distributed across the hull and minimise the potential for wind impacts and dust.
Containment systems are also in place throughout this system.

Ship loader parameters are considered when outlining the required ship parameters for transport
during the chartering process. Ships are also vetted through Rightship®®® and by operations
personnel prior to acceptance. Spleithoff and Gracht class vessels are only accepted for loading
lead concentrates if shore side infrastructure characteristics are appropriate. These types of vessel
are not normally accepted for loading Cannington concentrates unless hatch dimensions and
configurations are suitable for safely loading using the ship loader. BHP Billiton Cannington
exclude vessels that have cranes mounted on the side of the vessel (aligned mid hatch) due to the
risk of collision and do not load into small hatches due to discharge spout dimensions and
manoeuvrability. These limitations have been established by risk assessment and experience and
are based on the Cannington ship loader configuration.

Moisture levels

Moisture requirements are in place for all materials as well as operating procedures in case a
problem occurs. Under Australian standards a test load belt cut sample is taken every 20 tonnes
and averaged over 500 tonne cumulative total sample. This is done automatically from the
outloading conveyor system.

Total Moisture Level (TML) is product dependent and associated with particle size and shape.
Cannington lead concentrate has a TML for outloading of 8.69%.

Environment Management Systems

Overall operations at Cannington are governed by regulations imposed by Federal, State and Local
government bodies. These are embodied in the Environmental Management Overview Strategy
(EMOS) and Plan of Operations. Related documents are regularly reviewed and updated as
required. Cannington has implemented the BHP Minerals Environmental Management System,
which is designed to meet the requirements of the ISO 14000 Series of Standards for
Environmental Management.

Environmental Licences have been issued under the provisions of the Queensland Environmental
Protection Act, 1994. The Cannington project is also bound by BHP’s commitment to the
Australian Minerals Industry Code for Environmental Management.

According to BHP, environmental performance is audited against guidelines set by BHP Minerals
designed to make it generally recognised as a world leader in environmental management. Every
specific identified task required to fulfil government-enforced EMOS obligations is reinforced by

o8 Email from Mr Patrick Bunday, BHP Billiton, 12 July 2007.
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a clearly defined, precise and measurable commitment. These commitments touch on every aspect
of the operation, including air and water quality, suppression of dust and noise, cultural concerns
and heritage values.

Environmental Management Practices

The consultative program which commenced during 1989 sought firstly to identify all persons
and/or organisations (i.e. stakeholders) that may have a direct interest (legal, regulatory, social,
traditional, economic, political, etc.) in the Cannington project or who, in some way, may be
affected by the project. The Federal Government through the Commonwealth Environmental
Protection Agency (CEPA) was also identified as a stakeholder (for referral) in the approvals
process by the Queensland Department of Minerals and Energy (DME).

Consultation with the wider community has been by way of statutory advertisements, press
releases, literature and pamphlets distributed by BHP. BHP believes that the frequency and level
of consultation with a stakeholder should be directly proportional to the perceived impact that the
project will have on that stakeholder

A stakeholders’ meeting involving representatives from key State government departments, local
government and community groups to determine the appropriate environmental approvals process
for the project was held at the site during June 1994, when project development plans were
presented. The final EMOS prepared for the Cannington Mining Leases has been referred to by
the DME as the “model” for EMOS’s in Queensland.

The Port of Townsville

Lead has been handled at Townsville Port since 1931 when the first export of Mount Isa Mines
Ltd occurred with 15,330 tons of silver lead being shipped.

The products handled include:

. Lead ingots;
= Lead dross;
. Lead Kagara (concentrates) — dry product sulphides;

. Lead MIM (concentrates) — dry product sulphides; and
. Lead Cannington (concentrates) — dry product sulphides.
Consultation

In developing Berth 11 (BHP Billiton) a full EIS was undertaken which included community
consultation. MIM (now Xstrata) have been at the Port since the 1930’s so they did not go
through an Environmental Impact Statement process.
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Community consultation for the sediment program was via the Port Technical Advisory
Consultative Committee (TACC).

The Port Community Forum meets quarterly and is comprised of representative members of the
surrounding community. This is a forum where the community can get information about the port
and raise any concerns or ask about activates. Applications for membership of the Forum were
invited in advertisements in the local newspaper.

Environmental monitoring program

In Queensland the individual operators at ports are licensed by the Environmental Protection
Agency and have licence conditions that they need to meet which includes environmental
monitoring. Port operators undertake their own monitoring and it is understood that a number of
Port operators have used Osiris monitors in the port to monitor unloading/loading operations.
High volume samplers have also been used for this purpose.

Townsville Port Authority (the Authority) recognises that whilst individual operators undertake
monitoring it does not present a holistic port assessment. Consequently, the Authority has
implemented a number of voluntary monitoring programs.

Dust

The Port of Townsville dust monitoring program was developed in consultation with the
Queensland Environmental Protection Agency (EPA). Implemented in 1994, the program is run
as a cooperative initiative between Townsville Port Authority, the Environmental Protection
Agency, BHP Billiton Yabulu, BHP Billiton Cannington, Xstrata Copper Australia, Northern
Shipping and Stevedoring and Incitec Fertilisers.

The main component of the dust monitoring program is a transportable Dust Monitoring Station.
The Station features a Tapered Element Oscillating Microbalance (TEOM) ambient particulate
(PM9) monitor, an Automatic Cartridge Collection Unit (ACCU) system, and associated wind
sensors and data logging equipment. The TEOM provides real time data which is downloaded
directly by the EPA and is available on the EPA website:

http://www.epa.qld.gov.au/projects/air/airchart.cgi?mode=measurement&year=2004&mon
th=05&day=27&zoom=day&stationid=tpa&parameterid=18&format=]

The TEOM measures the concentration of particulates smaller than 10um diameter in the ambient
air. In addition to PM10 dust concentration, wind speed and wind direction in real time are also
measured. Whilst instantaneous readings are available, in order to quantify the level of dust
nuisance in accordance with standards, 30 minute averages are recorded. These are averaged to
provide a 24 hour mean PM10 value and averaged over 12 months to provide an annual mean
PM10 value.

Due to the wind direction experienced at Townsville Port the station was positioned at the

northern end of Berth 10, in a direct line between the operations on the Berths and the city of
Townsville (refer to Figure 7.2) allowing for the measurement of down wind dust concentrations.
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The ACCU at berth 10 measures lead in the PM10 fraction over a 3 month period. The results
indicate that the Port remains within the Queensland Environmental Protection (Air) Policy 1997
(EPP Air) guideline of 1.5 pg/m’ for a 3 month period.

The Authority tests all of dust deposition jars for a suite of elements including lead. The
investigation undertaken in 1998 “Assessment of impact of dust on Castle Hill, Townsville” by an
external consultant included dust deposition jars and a PM10 High Volume Air Sampler to analyse
lead in PM finding it was well within the Queensland EPP Air guideline.

The Authority has 13 dust deposition gauges located in the Port area, in addition to the monitoring
undertaken by port operators. The location of these are shown in Figure 7.2.

Sediment

A number of studies have investigated heavy metals within the sediments of Cleveland Bay and
the Port of Townsville. The most extensive study is the Long Term Sediment Monitoring
Program undertaken by the Authority.

The Authority carries out sampling of the sediments within the Port, not less than every third
month. This program started in 1995 with initially limited samples collected within the harbour
area. The sampling program has since been expanded to ensure a comprehensive analysis of the
extent of heavy metal distribution within the Inner Harbour, Outer Harbour, Ross Creek, Ross
River, Platypus Channel and Sea Channel. As a result, the sampling program now includes the
collection of 242 samples quarterly, which are analysed for a suite of heavy metals.

This program was developed over a number of years with input from the TACC, comprising of
representatives of the Commonwealth Department of Environment and Water, Great Barrier Reef
Marine Park Authority, Queensland Environmental Protection Agency, Queensland Department of
Primary Industry and Fisheries, Townsville City Council, Townsville Port Authority, members of
the Townsville Port community, Maritime Safety Queensland, North Queensland Conservation
Council, Sunfish, and a member of our Port Community Forum (a group of community members
that regularly meet with the Authority).

The location of the sediment site was initially proposed by the Authority’s consultant and was
discussed, altered and approved by the TACC. The defined areas for sediment sampling include
for example:

. each berth pocket;
. the swing basin;
. the inner harbour silt trench;

= Ross Creek;

. Ross River; and the,
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. outer harbour and the channels.

Other extensive additional shorter term studies have been undertaken and have funded local
research projects through James Cook University.

Water

In 2004 the Authority implemented a surface water monitoring program to supplement stormwater
monitoring undertaken by port facility operators. This program collects 32 surface water samples
from in and around the port biannually (pre and post wet season) and is tested for a suite of metals,
nutrients, suspended solids, and hydrocarbons.

Loading and wind direction

Townsville’s winds are predominantly SE tending to move in a north to south direction.
Appendix Figure 7.3 shows the wind speed and direction for the 2005-06 financial year. This has
been overlaid on the Townsville port aerial photo to assist with getting bearings. The city is to the
west to south west of the port.
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Appendix Figure 7.2 Townsville Port
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Appendix Figure 7.3 Wind speed and direction for the 2005-06 financial year

bt mmitosing.
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Environmental Management Plan (EMP)

Due to the difference in licensing arrangements between Queensland and Western Australia, there
is no whole of Port EMP. Each port operator is individually licensed by the Environmental
Protection Agency and as such each individual operator develops and maintains an EMP for their
operations within the Port from the stevedores to the companies moving and storing the product.

The Authority has an internal EMP that addresses the activities undertaken by the Port Authority,
such as for the workshops and the sewage treatment plant. However, the Port Authority
recognised the need for a whole of port direction and a method of port-wide assessment. In
consultation with the port operators the Port Authority developed a port-wide Environmental
Management Strategy. This is a publicly available document and the Port Authority reports it has
been positively received by both the port community and regulating bodies.”®’

Monitoring and loading

The loading systems are covered and monitored by the operators during loading. In Berth 11, the
head (the point where the product is placed into the vessel) discharges into the hull (not above the
hull) to minimise the potential for wind impact. Dust containment systems are also in place
throughout this system. The wagons are unloaded by rail with a fork lift and tipple dumped onto
conveyor belt in an enclosed shed. The conveyor belt is completely enclosed and is negatively
pressurised to reduce the potential for any leakage or spillage of material. BHP recently upgraded
the facility by adding a series of panels/doors leading to the ship loader. These gallery doors
further reduce the potential for dust to escape. The loader has a telescopic chute with skirt. A
pictorial representation of the loading is provided.

Appendix Figure 7.4 Handling lead sulphide at Townsville Port

Lead concentrate (sulphide) rail Lead concentrate (sulphide)
inloading at Port of Townsville. outloading at the Port of
Shed is fully enclosed as Townsville, Note the conveyor
shown. system is fully enclosed.

589 Email from Ms Melinda Lounden, Environment Manager (acting) Townsville Port Authority, 8 August 2007.

The strategy can be accessed at www.townsville-port.com.au/files/publications/TPA-Port wide EMS-
2006.pdf.
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Ship loader for lead concentrate. Shutters have now been
fitted. The shutters open and close as ship loader moves
along berth to further prevent potential fugitive dust.

Closer view of shutters on shiploader for lead
concentrate at the Port of Townsville pictured
below.

Another view of ship loading concentrates at the
Port of Townsville pictured above.
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Discharge boom loading
concentrates at the Port of
Townsville pictured at left.

Pictured below a close-up of the
teleschute in hold loading at the
Port of Townsville. Note that the
discharge spout conveyor is
"segmented" with the principle
being that dust cannot be
forced out the end at velocity.

L
gl

ROTATION MECHANISM —

DISCHARGE
SPOUT

The Port of Townsville Web Based Information

The Port of Townsville hosts a website with an abundance of information on port operations,
activities and policies. Information is easy to find through its quick links function or from drop
down menus. Its sets a base model for a port handling heavy metals.
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Appendix Table 7.1 Information accessible from the Port of Townsville Web Site

General heading

Category of information

Available Esperance Web Site

Planning and Landuse planning including the existing No
development land use plan
Development Approvals No

Port Development Planning

1 document 2005 upgrade to 8
million tonnes pa

Port Information

Corporate Information with information on

General introduction no

the management team, FOI, Board and governance
governance
Port Notices - issues related to No

operational activities within the Port

Port Safety

Maps - general

Port History

Yes

Port Limits - geographical boundary

Maps - general

Port Security - security level under the
Maritime Transport Security Act 2003

Yes

Port Contacts - information on all port
users and their contact details including
email.

Yes but not all direct numbers for
operational people outside of Port
Personnel

Our Future - documenting plans and No
visions for the future of the Port

Student Information No
Port Tours Yes

Emergency Information includes contact
information, evacuation procedures and
colour guide for ships in emergency

No except for limited information
in Ship’s Masters Guide.

Our Environment Environment Policy and Environmental No
Management Strategy
Baseline Summary No
Environmental Park NA
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General heading

Category of information

Available Esperance Web Site

Research and Monitoring provides No

information on air, noise and sediment

monitoring and links with current air

monitoring statistics across Queensland.

Note carbon monoxide, nitrogen dioxide,

ozone, sulphur dioxide, particle PM3 and

PM, s and visibility are measured.

Environmental Working Group - group No

formed with the community to have an

independent advisory capacity that will

lead to enhanced environmental

outcomes for the community

Environmental Award - given by port No
Media, Publicity and Annual Reports Yes
Community

Port Community Forum - mechanism to No

facilitate interested community-based

groups can provide comment on Port

related policies, development plans,

management programs and ongoing

operations

Rapport Newsletter Yes

Media Releases Yes

Sponsorship and Donations No

Information CD and DVDs No

Making a complaint - complaint form and No

methodology for submitting a complaint

Map Yes

Brochures and Publications Newsletter

Photo Gallery Yes
Commercial and Trade Statistics generalised information Yes
Business on product origin/destination

Positions Vacant Yes

Main Trade Destinations Yes

Cattle and Beef NA
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General heading Category of information Available Esperance Web Site
Tenders and EOIls Yes
Storage Facilities and Services No

Types of Cargoes - description of cargoes | Yes
and their destinations

Economic Impact Study Yes but covers less information
Port Charges and Account Enquiries Yes
New Customers No

Shipping Information Live Shipping Schedule included shipping | Static shipping information

agent, product and status of
loading/unloading

Shipping Lines - comprehensive Port Information - Guide for
document that details all shipping Ship’s Masters newly inserted
information, pilotage, berth load limits, June 2007.

under keel clearance

Harbour Depths for berths and channels As above

Berth Information As above
Application Forms including one for Berth application forms but no
dangerous goods handling marine that dangerous goods.

notifies and makes it clear what products
are being handled

Lead Mining in Ireland

There are three lead/zinc mines in Ireland (Tara Mine in Navan town, Lisheen Mine near Thurles
town, and the Galmoy Mine). The first two produce both a zinc (primarily) concentrate and a lead
concentrate. The mines are authorised under the Integrated Pollution Control Licensing (IPPC)
system (one-stop-shop permit) that commenced in Ireland in the mid 1990's.

The base metal for the lead in these cases is primarily Galena (lead sulphide). The mine mills
produce a concentrate (fine metal rich dust/cake) which is exported from Ireland to international
smelters. In the case of Tara Mines, the concentrate is loaded in a covered building with negative
air extraction to rail cars that are sealed and washed before they leave the building. The
concentrate is loaded (by vacuum pipe) to cargo ships in Dublin Port. In the case of Lisheen Mine
the lead concentrate is loaded into specially designed trucks with hydraulically sealed lids. The
loading is undertaken in a building under negative pressure. The Lisheen concentrate is exported
via Cork Port. All have on-site monitoring and inspection provisions (part regulated by
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EPA/IPPC provisions), as well as requirements for dust management and environmental
management systems.590

Planning for Galmoy

When the Galmoy mine was initially developed in 1995, it required permits under the Local
Government Planning and Development Acts 1963 to 1994, the Local Government (Water
Pollution) Acts 1997 and 1990 and the Air Pollution Act 1987. An Environmental Impact
Statement was required to support the application. There was consultation by the developer with
the local community during its preparation/scoping. A State Mining Licence was also required
and this also involves public consultation.

Applications for Planning Permission, Water Discharge and Air Pollution Licences were
submitted to the Local Planning Authority (in this case Kilkenny County Council). The Council's
consideration of such applications is an open one with all documents available for public
consultation and anyone has the right to make submissions, which must be taken into account.

Following the decision by the Local Planning Authority, there is a right of appeal by both the
applicant and third parties to an independent Planning Appeals Board (An Bord Pleanala). There
were appeals by both the developer and a number of local residents. The Board made its decisions
following a public hearing at which the objectors were able to present their views to an Inspector
who reported to the Board, which then made its decision.

The permission was appealed to a higher statutory authority (An Bord Pleanala) and confirmed at
that level. (Note that the appeal procedure included a 2 week oral hearing). The regulatory
procedure in place at the time included a requirement for extensive public consultation. There
were several public meetings, including one major meeting in Galmoy parish hall, which was
chaired by the Kilkenny County Council chairperson and involved elected members and the whole
community of Galmoy. The meeting included a presentation of the mine proposal followed by a
question and answer session. The planning application to develop a lead and zinc mine at Galmoy
was granted by Kilkenny County Council®”' in 1992.

As a condition of the planning permission, Kilkenny County Council set up a communications
dialogue which was one of the first of its kind in the country. This included two different formats.

1. A register was established in a public office on the site, containing all ongoing
environmental information.

2. A sub-committee of elected members and Galmoy mine officials met once a year in which
questions and concerns could be raised with the Company.

5% Email from Dr Jonathan Derham, EPA Ireland, 22 June 2007.
! Email from Ms Carol McCarthy, Kilkenny County Council, 11 June 2007.
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Due to legislative changes, the Irish Environmental Agency is now responsible for the
environmental aspects of the mine and it is now operated under an IPPC (Integrated Pollution
Prevention & Control) licence. That procedure in itself also involved widespread consultation.

Appendix Figure 7.7 Lead transport Galmoy

Full discussions on the transportation of the lead and zinc
concentrates were held as part of the regulatory process,
including the port to be used. The decision was made that the
nearest port would be used and that the trucks would only travel
on National Primary routes which would be of a higher quality
that other routes. Sealed trucks were specifically made to
comply with a planning condition.

The Port facility was the subject of a separate planning
permission which was also appealed and later confirmed by An Bord Pleanéla (though without an
oral hearing).

The route was selected by the Developer and considered by Local Authority and the Planning
Board as part of the process outlined providing the same level of community involvement took
place.

The Galmoy mine is authorised to produce lead concentrate, but to date has not sufficient grade
continuity to warrant the co-production (with the zinc). The lead will be transported as
concentrates which consist of finely ground lead sulphide. This is to be loaded at the mine in an
enclosed building into purpose built lorries as pictured. These have enclosed bodies to prevent
escape of material during transport, and will pass through a wheel and body wash before leaving
the mine site.

Although Galmoy is a mine and the environmental reporting would be expected to be rigorous it is
interesting to note that the conditions require continuous and non-continuous monitoring. Of note
are Condition 4 and Condition 5 of the Integrated Pollution Control Proposed Determination
Register No 517°%2.

Condition 4 Notification

4.1 The licensee shall notify the Agency by both telephone and facsimile, if available to the
Agency’s Headquarters in Wexford or to such other Agency office as may be specified by
the Agency, as soon as practicable after the occurrence of any of the following:

4.1.1 Any release of environmental significance to the atmosphere from any potential
emission point.

4.1.2 Any emission that does not comply with the requirements of this licence.

292 Environment Protection Agency, Ireland ‘Integrated Pollution Control Proposed Determination Licence

Register no 517, pp8-10.
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4.1.3 Any malfunction or breakdown of control equipment or monitoring equipment
which is likely to lead to loss of control of an abatement system.

4.1.4 Any incident with the potential for environmental contamination of surface water
or groundwater, or posing an environmental threat to air or land, or requiring an
emergency response by the local Authority.

4.1.5 Any incidents underground involving failure of a roof or a pillar.

The licensee shall include as part of the notification, date and time of the incident, detail of
the occurrence, and the steps taken to minimise the emissions and avoid recurrence.

An incident as listed above is required to be reported in the Annual Environmental Report but also
as part of the notification processes the Fisheries Board, Local Authority, Marine and Natural
Resources and the Health and Safety Authorities must be notified, as soon as practicable, after
such an incident.

The determination specifies the type of dust monitors to be used to monitor ambient air quality
and dust deposition. It also specifies limits for emissions. The reporting procedures require a 10
day allowance from the closure of the reporting period to the submission of the report as indicated
in Table 7.2.

Appendix Table 7.2 Reporting requirements Galmoy>%

Report Reporting Frequency | Report Submission Date
Monitoring of submissions to Quarterly Ten days after end of the quarter
atmosphere being reported on.

Monitoring of Ambient Air Quality Quarterly Ten days after end of the quarter

being reported on.

Monitoring of process effluent Quarterly Ten days after end of the quarter
being reported on.

Surface Water monitoring Quarterly Ten days after end of the quarter
being reported on.

Groundwater monitoring Quarterly Ten days after end of the quarter
being reported on.

Monitoring of Tailings Management Quarterly Ten days after end of the quarter
Facility being reported on.

593 Environment Protection Agency, Ireland ‘Integrated Pollution Control Proposed Determination Licence

Register no 517°, p38.
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Report Reporting Frequency | Report Submission Date

Complaints (where these arise) Monthly Ten days after end of the quarter
being reported on.

Annual Environment Report (AER) Annually Eighteen months from the date of
grant of licence and each year
thereafter

While the dust deposition limits set in Schedule 1(v) of the determination are unlikely to reflect
those that would be applicable for Esperance, they do set maximum limits. In terms of dust
deposited the maximum limits at Galmoy for particulate matter are 350pg/m*/day (arithmetic
mean of monthly concentration) and 250pg/m*/day for lead. The ambient air level for lead
(annual mean) is 0.5 pg/m’, the same as the Australian standard set in 1998.°%*

EPA Monitoring Reports

The enforcement files (audits, inspections, monitoring) are not yet available for public access via
the internet but can be viewed at the offices of the site in question (they are obliged to maintain
public access to documents relating to their communications with the EPA), and are also available
to view at the EPA offices.

Ecoports (Best Available Techniques)

The EcoPorts™” Foundation (EPF) is a network of ports and port related stakeholders sharing
environmental experience. A non-profit organisation, the Foundation was established in 1999 by
European ports for the benefit of ports and port communities. The primary purpose of the EPF is
to provide the EcoPorts Network Platform. This enables European Port Communities to exchange
environmentally effective solutions and work together in collaborative projects addressing
sustainability issues in ports and the logistic chain and towards best practice management in ports.
The EPF states that their ultimate goal is to create a level playing field in Europe in port-related
sustainable management issues.””®

Activities of EPF include:
o Network activities to exchange good practices and experience;

e Development and implementation of tools to collect and transfer practical know-how
between Port Communities in Europe; and

594 Australian Government, Department of Environment and Heritage State of the Air: Community Summary

1991-2001, p7.

395 EcoPorts, Available at www.ecoports.com/page.ocl?pageID=2&mode=&version=&MenulD=0 Accessed on

7 August 2007.
5% ibid.
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develop new technologies and procedures.

As of May 2007, EcoPorts Network had 27 partners from 15 countries in Europe and Southeast
Asia. No Australian port or port association appear to be members although there are two

Cambodian and three Vietnamese ports registered as partners.

One of the major projects of relevance to the Port of Esperance and Western Australian ports is the

PEARL project due for completion in 2008 that:

The primary objective of PEARL (Port Environmental Information Collector) is the
development of a Port Environmental Management System Platform capable of optimal
exploitation of space and in-situ data products and models. It will develop a Port
Environmental Management System with the use of satellite information. Pearl’s specific
objectives are to:

Provide a good profile of Port Authorities and their Environmental needs,

Review existing space data products and services, models and in-situ sensors, and
select the most relevant ones for Port Authorities,’

Achieve an operational use of space data in the Port Sector;

Consider existing environmental in-situ sensors (used in ports and in other
sectors) for the port area;

Achieve an effective integration of space and in-situ data and models to provide
the most relevant information for the Port;

Develop an integrated effective platform, scalable and capable of ingesting future
data products and models;,

Provide the port environmental manager with a user friendly tool for accessing
and interpreting all relevant information (data and models;) and,

Achieve a good degree of market integration of the service.
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APPENDIX EIGHT

HEALTH ISSUES AND IMPACTS

Introduction

Health impacts have been studied to understand the relationship between the lead exposure of
residents and the potential impact on the Esperance community.

The exposure of the population is unlikely to have been a single event but an exposure time that
could have commenced with the transport of lead in April 2005. It is also possible that the
exposure has not been limited to the town of Esperance as fugitive dust emissions may have
occurred during the transport of the product to the Port.

Magellan’s lead carbonate (PbCO;3) has now been classified as UN number 2291 and declared a
toxic dangerous good for transport. This is dealt with in detail in Chapter 11.2. Important to
health impacts is the solubility of lead carbonate and its ability to be absorbed by humans and wild
life. The product information in the Consultative Environmental Review for the Magellan mine™’
suggests a degree of water solubility which is more pronounced in mild acid such as animal (and
human) digestive systems. The higher the solubility the more pronounced can be the human
impacts. The agent used to reduce the dustiness of the product at the Port could actually have
enhanced the solubility of lead but as it was not used frequently this aspect is not being
investigated.

Lead carbonate

The lead contamination and subsequent bird poisoning and human exposure that took place in
Esperance are believed to be through dust emitted as the product has been transported to, and
handled through, the Port of Esperance. Lead is toxic as is many of its compounds. The level of
toxicity and health impacts vary with the nature and type of the compound from which it is
derived.

Studies and reports

Research and specialist advice indicate that human and other animal exposure to lead has both
short and long term adverse health consequences.

The most definitive study on the effects of lead on human health is the Draft Toxicological Profile
for Lead released by the US Department of Health and Human Services’ Agency for Toxic
Substances and Disease Registry in September 2005 (ATDSR). This document has been used as a
primary resource for a number of studies for health impacts of lead including the
Commonwealth’s NICNAS Priority Existing Chemical Draft Assessment Report: Lead in

97 Magellan Lead Carbonate Project, Consultative Environmental Review dated September 1999 EPA

Assessment No 1262.
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Industrial Surface coatings and Inks 2007. It is expected to be published in current form by the
end of September 2007.”*® In 2004 the US Centers for Disease Control and Prevention™” also
published a review of the evidence of the health effects of blood lead levels <10ug/dl in children.
In 2005 the World Health Organisation®” also looked at lead in its review of the effects of air
pollution on children.

General exposure impacts

Almost all the evidence of the impact from exposure to lead has come from studies where the
exposure has been on-going. Evidence is unclear about what health impacts could be expected in
the longer term from an approximate two year exposure.

This section attempts to focus specifically at the evidence related to low level lead exposures and
particularly the impact on children’s health and development. Most of the studies that investigate
impacts in terms of neuropsychological development measure the changes in cognitive function in
children in terms of 1Q scores. Those related to infants often employ the Bayley Scales of Infant
Development (Bayleys). The Bayleys’ records the results of mental development as a Mental
Index that although not an IQ score does statistically function in the same way. The Committee
recognises that IQ and indexes may not necessary be an appropriate methodology to measure
cognitive function for individuals but it accepts that their employment in studies is useful to
determine if lead exposure has negative impacts on the neuropsychological development of
children.

The half-life of lead in blood is approximately 30 days and in bone 27 years,”' so exposure to
lead can have short and long term effects. It must be remembered that there are no records on the
length and level of exposure for Esperance.

Current and safe lead levels

Blood lead levels world-wide have been dropping as a result of taking lead out of petrol and
remediation work in public buildings, particularly in the US, removing the lead paint and
resurfacing them with non-lead products.

98 Australian Government, Department of Health and Ageing, National Industrial Chemical Notification and

Assessment Scheme (NICNAS), Priority Existing Chemical Draft Assessment Report, Lead in Industrial
Surface Coatings and Inks, 2007.

599 US Centers for Disease Control and Prevention, National Center for Environmental Health, Report by a

Work Group of the Advisory Committee on Childhood Lead Poisoning Prevention, ‘A Review of Evidence
of Health Effects of Blood Lead Levels <10pg/dl, 23 February 2004.

World Health Organisation, ‘Effects of Air Pollution on Children’s Health and Development’, 4 Review of
the Evidence, European Centre for Environment and Health, Bonn Office 2005.

600

601 US Department of Health and Human Services, Agency for Toxic Substances and Disease Registry in

(ATDSR), Draft Toxicological Profile for Lead, September 2005, p134.
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In the United States:

Blood lead levels as part of the National Health and Nutrition Examination Surveys
(NHANES) indicated that from 1976 to 1991, the mean PbBs (blood lead levels) of the US
population aged from 1 to 74 years dropped 78% from 12.8 to 2.8ug/dL.

From the most recent sampling data conducted for 1992-2002 1.6% of children aged I to 5
years had PbBs > 1 ug/dL, and the geometric mean PbBs of 1.9 ug/dL.**

Appendix Figure 8.1

Hazardous properties, exposures and effects

Lead is a heavy metal that is toxic at very low exposure
levels and has acute and chronic effects on human
health. It is a multi-organ system toxicant that can
cause neurological, cardiovascular, renal,
gastrointestinal and reproductive effects. The type and
severity of effects depend on the level, duration and
timing of exposure. Lead is accumulated in bone and
may serve as a source of exposure later in life. Organo-
lead compounds, such as tri-alkyl lead and tetra-alkyl-
lead compounds, are more toxic than inorganic forms of
lead.

In the environment, lead is toxic to plants, animals and
micro-organisms. In surface waters, residence times of
biological particles containing lead have been estimated
up to two years. Although lead is not very mobile in soil,
lead may enter surface waters as a result of the erosion
of lead-containing soil particles and the dumping of
waste containing lead products.

World Health Organisation September 2006°"

603

US Department of Health and Human Services, Agency for Toxic Substances and Disease Registry in
(ATDSR), Draft Toxicological Profile for Lead, September 2005, p20.

United Nations Environment Programme, Report of the first meeting of the Lead and Cadmium Working
Group, Geneva 18 -22 September 2006 Distributed 30 October 2006.
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While in Sweden:

In 2001 it was reported that the blood lead level concentrations of Swedish children no
longer exposed to petrol lead, had stabilised to 2ug/dL. While children from near the
smelter and urban and rural areas of Landskrona had blood lead levels of 2.4, 2.2 and 2.1
ug/dL.*™

Exposure level and length of exposure, age of person exposed, sex, health, hunger and vitamin
levels all impact on the effects the exposure to lead will have on the individual. The US Centers
for Disease Control and Prevention®” (CDC) considers its level of concern for children at blood
lead levels > 10ug/dl. This reflects the level which they can best direct resources to reduce overall
blood lead levels, not the level at which there is no impact on children’s health. In the preface of
their August 2005 statement on preventing lead pollution in young children®® acknowledge that
there is no “safe” threshold for blood lead levels in young children and there is evidence of
adverse health effects in children with blood lead levels below 10pg/dl.

Under the Public Health Act 1991 (New South Wales) blood levels of lead above 15p/dL are
defined as elevated lead levels and as that must be notified.®"’

In Western Australia the level is not numerically defined under the WA Health (Notification of
Lead Poisoning) Regulations 1985. Lead poisoning is prescribed as a condition of health to which
Part IXA applies. Medical practitioners must notify the Department of Health of ‘lead poisoning’
but under this regulation lead poisoning means acute or chronic poisoning by taking of lead into
the body.

604 Stromberg U et al, Yearly measurements of blood lead in Swedish children since 1978 and update focusing

on the petrol lead firee period 1995-2001, Occupational Environmental Medicine Vol 60, pp370-372.

603 US Department of Health and Human Services, Centers for Disease Control and Prevention (CDC)

Preventing Lead Poisoning in Young Children, 4 Statement by the CDC August 2005, Atlanta 2005, pix.

606 US Department of Health and Human Services, Centers for Disease Control and Prevention (CDC)

Preventing Lead Poisoning in Young Children, 4 Statement by the CDC August 2005, Atlanta 2005.

NSW Public Health Act, 1991, Schedule 1 - Scheduled Medical Conditions, Category 111, Lead Poisoning.
Reprint No 4 1 April 2003.
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Appendix Figure 8.2

How much lead does it take for lead poisoning?

The amount is incredibly small: 10 micrograms per decilitre of blood is enough to poison a child.
Here's a way to visualize what that means.

A decilitre is about 1/2 of a cup.

There is about 4 grams of sugar in a teaspoon. So divide a teaspoon of sugar by 4 and discard %
of the teaspoon of sugar. There are one million micrograms in a gram. Then divide the
remaining sugar into one million piles.

Now, discard 999,990 of those ‘piles’.

Take the remaining 10 piles and mix them into half a cup of liquid. That is roughly how much
lead in each deciliter of blood it takes to poison a child. Obviously, body size and age play a role.

Adopted from Homesafe California website a
http://www.leadpro.com/index.html

In 1996 a lead monitoring project was established in Derby. It was a result of concerns over the
transport of lead sulphide in “tarpaulin covered road trains”. The transport of lead sulphide
through Derby commenced in October 1997 and blood lead levels in the children sampled
increased.

The geometric mean of blood lead levels (children) in Derby in 1997, 1998 and 1999 were
4.5 ug/dL, 5.0 ug/dL and 5.1 ug/dL.®

608 The lead travelled only 300-350 km on the road trains. The concentrate was kept at a 5.5% humidity level

and loaded onto an ore transfer barge at Derby by an on-shore conveyor loader. The vessel was fitted with a
midships bin to hold up to 4,500 tonnes of zinc or lead ore. Discharge (to other ships) was by means of an
excavator mounted on a pedestal centrally located within the cargo bin, which transfers the product to a
boom mounted conveyor and hence to the hold of the bulk carrier.

Capillary blood taken from finger pricks was used to provide information on blood lead. Unfortunately only
17.4% of children underwent testing over the three years. However, the study provides an estimation of
blood levels where the transport of lead has taken place although no background pre-lead transport levels
were provided. At the time of the study a blood lead level of Sug/dl was considered low. Attitudes have
now changed.

The study found that living on the transport route was not associated with higher lead levels and that lead

transport was not associated with any detectable environmental contamination or increase in children’s blood
lead levels. In retrospect it could be asked how the blood lead levels attained such concentrations.
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Lead in the environment and human exposure

Ambient air

Inorganic lead has specific characteristics in the environment.

Inorganic lead in ambient air consists of aerosols of particulates that can be deposited in
the respiratory tract when the aerosols are inhaled. Absorption of deposited lead is
influenced by the size of the inhaled particles (>2.5um are deposited in the ciliated
airways and can be transferred by mucociliary transport into the oesophagus and
swallowed. Particles <lum deposited in the alveolar region, can be absorbed after
extracellular dissolution or ingestion by phagocytic cells.)

Approximately 95% of deposited inorganic lead that is inhaled as submicron particles is
absorbed.””

There is a direct correlation between lead in the air and blood lead levels of populations. In 2005
the World Health Organisation (WHO)®'? reported that:

The relationship between lead in children’s blood and in air has been estimated to be
19ug/L (1.9ug/dL) for each 1 ug/m’ in air, exhibiting a downward curvilinearity.

It also notes that ...lead in air also increases the uptake of lead by indirect routes, such
that 1 ug/m* may contribute to 50ug/L (blood 5.0ug/dL). This also contributes to dietary
lead exposure. Diet is the single most important route of lead exposure for children.
Duplicate diet studies for children aged between 1.5 and 8 years found lead intake to vary
between 2.1 and 6.4ug/kg dependent on body weight, corresponding to 8% and 25% of the
provisional tolerable weekly intake respectively.

Inorganic lead can be absorbed orally, dermally or by inhalation with the dermal route being the

least efficient.

6! The oral route is the most common route of absorption for the general public and

is particularly a concern for children where eating soil or ‘pica’ accounts for a large proportion of

high lead levels in children. Dust is considered a major source of lead intake in children under the
612

age of two.

609

610

611

612

US Department of Health and Human Services, Agency for Toxic Substances and Disease Registry in
(ATDSR), Draft Toxicological Profile for Lead, September 2005, p295; report on study, p134.

World Health Organisation, ‘Effects of Air Pollution on Children’s Health and Development’, 4 Review of
the Evidence, European Centre for Environment and Health, Bonn Office 2005, p164.

US Department of Health and Human Services, Agency for Toxic Substances and Disease Registry in
(ATDSR), Draft Toxicological Profile for Lead, September 2005, p134.

Koller, Brown, Spurgeon and Levy Recent Developments in Low-Level Lead Exposure and Intellectual
Impairment in Children, Environmental Health Perspectives, Volume 112, No 9, June 2004, p988.
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According to a report in Environmental Health Perspectives children typically ingest <50
ug/day of soil but with pica this can be > 5 g a day and some children have ingested
between 25-60 g during a single day. *"

Once it enters the body the effects of lead are the same.
Particle size and absorption

Studies reveal that there is an inverse relationship between particle size and gastrointestinal
absorption with the larger the particle the less it is its potential to be absorbed. Water-soluble lead
is more readily absorbed.

Lead solubility in water depends upon water pH and the dissolved salt content. Above pH

5.4 the lead carbonates PbCO; and Pb, (OH),CO; limit the amount of soluble
concentration.®™

Bioavailability of lead and solubility
According to Duke University’s Professor Woodhall Stopford:

Factors affecting lead absorption are complex. However, a major factor affecting
bioavailability of lead after ingestion appears to be its solubility.””

His study used bone lead as a measure of bioavailability and found in tests on rats that acidity was
the major determinant of lead extractability from the samples tested. The researchers added
sulfhydryl amino acids (used to bind metals and found in the human intestine) increased extraction
of lead and enhancing its bioavailability (bone lead).

The absorption of ingested lead®'® will be affected by the:

= chemical form of the ingested lead;

= presence of food in the gastrointestinal tract with retention of ingested lead at about 60%
under fasting conditions compared with 4% when lead is ingested with a balanced meal;
and®”

. diet and nutritional status with respect to calcium, vitamin D and iron.

613 Koller, Brown, Spurgeon and levy Recent Developments in Low-Level Lead Exposure and Intellectual

Impairment in Children, Environmental Health Perspectives, Volume 112, No 9 June 2004, p987.

614 US Department of Health and Human Services, Agency for Toxic Substances and Disease Registry in

(ATDSR), Draft Toxicological Profile for Lead, September 2005, p293.

615 Woodhall Stopford Research Report in support of ASTM D5517 Comparison of the Solubility of Lead in
Various Materials and Its Bioavailability, Duke University Medical Centre Report, 28 April 2000.

616 US Department of Health and Human Services, Agency for Toxic Substances and Disease Registry in

(ATDSR), Draft Toxicological Profile for Lead, September 2005, p241.
617 ibid, Appendix D3.
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Appendix Figure 8.3

Diet

Diet, through vitamin levels, also play an important part in lead absorption and ATDSR quotes a
number of studies regarding the importance of vitamins. In summary these are:

Susceptibility to lead toxicity is influenced by dietary levels of calcium, iron, phosphorus, vitamins
A and D, dietary protein, and alcohol. Low dietary ingestions of calcium or iron increased the
predisposition to lead toxicity in animals. Iron deficiency combined with lead exposures acts
synergistically to impair heme synthesis and cell metabolism.

Dietary deficiencies of calcium and iron have been shown to increase the risk of lead poisoning.

Source: ATDSR®'®

Lead in dust

The USA Environment and Protection Agency in 1995 reported that fine dust may be the most
biologically significant source for the hand-to-mouth route of childhood lead poisoning. The
Agency indicated that such a conclusion could be reached as:

Studies suggest that fine dust particles stick to a child’s hands more readily than do other
components of dust and that most research shows that lead is generally more concentrated
in the fine fraction of dust. *"’

Prior to establishing a sampling strategy the USA EPA suggests the goal of any study will
determine which surfaces and how surfaces should be sampled.® They recommend multiple
floor samples to be taken particularly if the sampling was to impact on children’s exposure.

Dermal Exposure

There is little evidence in terms of applied studies to understand how important the dermal route
may be in relation to toxic doses of lead. Studies report inorganic lead is likely to be absorbed by
the dermal route®' but the level and doses are not understood.

o8 US Department of Health and Human Services, Agency for Toxic Substances and Disease Registry in

(ATDSR), Draft Toxicological Profile for Lead, September 2005, p217.

619 US Environmental Protection Agency, Final Report: Sampling House Dust for Lead - Basic Concepts and

Literature Review, Technical Programs Branch EPA, Washington, September 1995 EPA 747-R-95-007,
p4.2.

620 ibid, p7.1.

621 US Department of Health and Human Services, Agency for Toxic Substances and Disease Registry in

(ATDSR), Draft Toxicological Profile for Lead, September 2005, p241.
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Measuring lead levels
Lead absorption can be measured by its concentration in:

= Blood (PbB);

. Bone;

= Hair;

= Teeth; and

= Measurements of certain biological responses to lead (eg zinc protophoryrin).

Lead in bone is considered a biomarker of cumulative or long-term exposure to lead as lead
partitions to the bone over time and the lead body burden resides in bone.

Blood lead level (Whole blood)
Blood lead levels can be assessed from capillary or venous sources.

According to ATDSR’s 2005 report™?, PbB (blood lead level) measurement in the US has
been the most widely used and considered the most reliable biomarker for general clinical
use and public health surveillance. Currently, blood lead measurement is the screening
test of choice to identify children with elevated PBBs.

This view dates back to a 1991 report. The 2005 ATDSR report also indicates that venous
sampling was preferably to finger prick sampling because of potential contamination from surface
lead. Another view is that capillary blood lead levels are useful for sampling for screening and
venous for confirmation.®” In undertaking an investigation of the type at Esperance fingerprick
testing would have been useful in determining the extent of the exposure of the Esperance
population and if blood lead levels had been elevated then these could have been confirmed by
venous sampling.

Capillary versus venous blood sampling WA Department of Health approach

The Department of Health®* has advised that venous blood samples were used for Esperance
following advice received from PathWest. PathWest®* have stated that according to the:

622 US Department of Health and Human Services, Agency for Toxic Substances and Disease Registry in

(ATDSR), Draft Toxicological Profile for Lead, September 2005, p203.

623 Binns Helen J, MD MPH, Understanding Blood Levels Less than 10ug/dl and Reducing Childhood
Exposures to Lead, Presentation to Dr K Hames, July 2007, p7.

624 Email from Dr V McLaughlin, Department of Health, 30 July 2007.

625 PathWest is the supplier for Department of Health activities, and the Department seeks their expert advice in

relation to pathology services. PathWest is now a service within the Department of Health - the Department

is an internal customer and a fee for service is charged to fund activities. There is no contract as such.
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Central Sydney Laboratories Handbook of Toxic Element Testing 'Capillary samples are
more susceptible to contamination and are reserved for when venipuncture is deemed too
difficult or impractical.

Australian Standard (2636) dated 1998, it is recommended that the puncture site for
capillary collection be washed and soaked in warm water, dried with a towel, scrubbed
with antiseptic soap and then swabbed with 70% isopropanol. These precautions are
deemed necessary by the increased risk of contamination. This would have been
impractical given that there were approximately 2,800 blood samples.

Capillary tubes are not routinely used in Western Australia for blood lead testing.

However, technology is changing and on September 18 2006 the US Food and Drug
Administration approved for sale the use of the LeadCarell Blood Lead Test System. This is a kit
to test for lead levels in blood. While it needs trained medical staff to use the device it provides a
result in three minutes.

US federal health officials are reported to say that the kit was simple to use, requiring a
small amount of blood drawn from a finger prick or vein. It detects elevated lead levels by
running an electric current through the sample. Studies, on 516 blood samples taken over
two months, showed the device was 98 percent accurate.”®

XRF in bone is a research tool primarily, especially in children. The potable blood lead
analyzer was evaluated extensively by CDC prior to its release. Capillary blood is easy to
contaminate. Given that, it appears to work very well.**’

According to CDC:

For the purposes of studying the relation of blood lead to health endpoints at levels
<I0ug/dL, venous samples are preferred and capillary samples are acceptable with
evidence of a rigorous protocol to control contamination errors.*™

The device could have been useful in determining the scope of the lead exposure in Esperance and
also on-going testing as fingerprick blood could provide a less-invasive testing methodology,
especially for children.

Serial testing of blood is particularly important to understand the overall level of exposure
encountered. A single blood test will only determine the level of exposure at the time of the test.

626

627

628

Jonathan D. Rockoff and Frank D. Roylance, ‘The Baltimore Sun’, Testing Kids for Lead gets Easier 19
September 2006.

Rogan, Walter J] MD Epidemiology Branch, National Institute of Environmental Health Sciences (NIEHS),
Electronic Mail, 7 August 2007.

US Centers for Disease Control and Prevention, National Center for Environmental Health, Report by a
Work Group of the Advisory Committee on Childhood Lead Poisoning Prevention, ‘A Review of Evidence
of Health Effects of Blood Lead Levels <10ug/dl, 23 February 2004, p16.
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It cannot determine if it is a low level chronic lead exposure or a high level short lead exposure.®®
In order to understand better the exposure received and the ultimate likely health impacts multiple
tests are required over periods of no exposure. It has been reported that it can take up to 2 years
for children with blood lead levels of between 25 and 29pg/dl not treated with chelation therapy to
decline to <10pg/d1.%*°

Plasma/Serum Lead

Barbosa et al suggests that the toxic effects of lead are primarily associated with plasma lead
levels because this is the ‘most rapidly exchangeable one in the blood compartment’.**' Plasma
and the use of plasma mass spectrometry allow for lower and more accurate detection limits for

lead but this has problems with contamination from collection mediums.
Saliva lead

Whilst saliva lead would be one of the least invasive collection techniques, variations in saliva
quality within a day with current technology make it inadequate to use as a biomarker.

Urinary Lead

Urinary sampling is useful for occupational standards to show changes in lead levels over time
during exposure but a single measure is subject to too many biological variables. Urinary lead has
been shown to have a relationship to plasma and whole blood lead but the science is still
evolving.*? The contribution of bone lead to urine is also still being explored in studies.

Bone Lead

Bone is both a measure of lead and a source of lead as lead leaches from the bone over time.
There are a number of studies that recommend bone as a biomarker but it has only been the advent
of XRF technology that has allowed easier examination.

It is known that lead accumulates in bone undergoing the most active calcification in the time of
exposure. This is particularly prevalent in infancy and childhood where it is most active in
trabecular bone and in adults in cortical and trabecular bone. ATDSR indicates that patella,
calcaneus and sternum XRF measurements primarily reflect lead in trabecular bone whereas XRF
measurements of midtibia, phalanx or ulna reflect primarily lead in cortical bone.®*”

629 Barbosa Jn/Tanus-Santos/Gerlach and Parsons, ‘,A Critical Review of Biomarkers Used for Monitoring

Human Exposure to Lead: Advantages, Limitations and Future Needs Environmental Health Perspectives,
Volume 113, Number 12, December 2005, p1669.

630 ibid, p1670.
631 ibid.
632 ibid, pp1671,1672.

633 US Department of Health and Human Services, Agency for Toxic Substances and Disease Registry in

(ATDSR), Draft Toxicological Profile for Lead, September 2005, p205.
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Trabecular bone lead can decline over time but cortical lead seems more stable and may better
reflect a longer term exposure.

The Department of Health advise that Xray Fluorescence techniques for bone lead were not
used.®* Their advice from PathWest indicates that Xray Fluorescence techniques for bone lead is
useful only in the scenario of long term [many years or decades] of occupational exposure where
the accumulated lead can actually be visualised. It also appears that this is more of a research
technique and would be difficult to apply in the community based setting without established
methodology and developed standards for the community under investigation.

Hair Lead

Barbosa et al point out that while lead is excreted into hair its source is difficult to determine.®*®

The quandary facing it as a biomarker is determining if the source of lead was absorbed into the
blood and incorporated into the hair matrix or was it absorbed from exogenous sources.

Ethnicity, age, sex and smoking status will all also impact on lead levels making it difficult to
establish reference ranges because of the confounding factors.®*°

Tooth Lead

There is much debate over the value of lead measurement in teeth despite the knowledge that lead
accumulates in tooth and enamel. In one study ATDSR reports a correlation between dentin lead
levels and bone lead levels.”” Another study reported that a change in tooth lead from 5 to
10pg/g resulted in a decrease in 1.03 IQ points. This compared to a mean change in IQ points of -
2.53 for a change in blood lead from 10 to 20pg/dl.

A major constraint in using tooth lead is that it is only effective after the age of 6 when exfoliation
commences. That makes teeth excellent in showing past history for children but does little during
the period of exposure.

Impact on Fertility

The impacts on fertility appear to be linked to high dose exposures but it is important to remember
that staff handling lead at Esperance were at risk.

634 Email from Dr V McLaughlin, Department of Health, 30 July 2007.

633 Barbosa Jn/Tanus-Santos/Gerlach and Parsons, ‘4 Critical Review of Biomarkers Used for Monitoring

Human Exposure to Lead: Advantages, Limitations and Future Needs Environmental Health Perspectives,
Volume 113, Number 12, December 2005, p1671.

636 ibid.
US Department of Health and Human Services, Agency for Toxic Substances and Disease Registry in

(ATDSR), Draft Toxicological Profile for Lead, September 2005, p205.
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Appendix Figure 8.4

Fertility

Some studies of humans occupationally or environmentally exposed to lead have observed
associations between PbB and abortion and pre-term delivery in women and alterations in
sperm and decreased fertility in men.

Source: ATDSR638

Impact on unborn babies

It is well recognised that lead exposure can have an impact on neurodevelopment on children.
Recent research also supports that there are adverse outcomes on a child’s neurodevelopment as a
result of prenatal lead exposure evidenced with maternal lead levels largely < 10ug/dl. The results
appear to be particularly supportive of an inverse relationship during the first trimester and are
independent of postnatal lead exposure.

The study, led by Howard Hu from the Harvard School of Public Health,”** studied prenatal lead
exposure’s impact on neurodevelopment using repeated measures of foetal dose as reflected by
maternal whole blood and plasma led levels. Although cognisant that 99% of whole blood is
bound to red cells and cannot cross the placenta the researchers were interested in the <1% of lead
in the plasma compartment that could be easily transferred to the foetus. It also noted that recent
evidence suggests that whole blood levels are unreliable indicators of plasma lead and foetal
exposure as there can be significant inter-individual differences in the ratio of red cell lead to
plasma lead.

According to the study®®® experimental evidence indicates that lead affects the central nervous
system development through critical processes that include:

= differentiation - acquisition of specialised features by neurons to provide functionality;

. myelination - in the simplest form provides for coordination and dexterity demyelination
or loss of the myelin shield is said to be associated with development of auto-immune
diseases such as multiple sclerosis; and

= synaptogenesesis - sets the structure that develops to allow information flow to and from
the brain.

Specifically the results®*' showed that:

638 US Department of Health and Human Services, Agency for Toxic Substances and Disease Registry in

(ATDSR), Draft Toxicological Profile for Lead, September 2005, p23.

Hu Howard et al, Fetal Lead Exposure at Each Stage of Pregnancy as a Predict of Infant Mental
Development, Environmental Health Perspectives Volume 114, No 11, November 2006, p2.

640 ibid, p3.
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Maternal lead levels were moderately high with a first-trimester blood lead mean (= SD)
value of 7.1 £ 5.1 ug/dL and 14% of values > 10 ug/dL. Both maternal plasma and whole
blood lead during the first trimester (but not in the second or third trimester) were
significant predictors (p < 0.05) of poorer Mental Development Index (MDI) scores. In
models combining all three trimester measures and using standardized coefficients, the
effect of first-trimester maternal plasma lead was somewhat greater than the effect of first-
trimester maternal whole blood lead and substantially greater than the effects of second-
or third-trimester plasma lead, and values averaged over all three trimesters. A 1-SD
change in first-trimester plasma lead was associated with a reduction in MDI score of 3.5
points. Postnatal blood lead levels in the offspring were less strongly correlated with MDI
scores.

Significantly the study found that:

First-trimester measures of foetal lead exposure—particularly levels of lead in maternal
plasma, but also levels of lead in maternal whole blood—were predictive of adverse
neurodevelopment later in life, with an effect that was independent from that of postnatal
lead exposure and that was stronger than the effects associated with second- or third-
trimester measures.

Gulson’s study of lead passage through breast milk revealed that the source of lead in breast milk
was lead released during maternal bone loss and maternal diet.*** No specific advice was given to
pregnant or lactating mothers in Esperance to warn them of issues related to lead.

Impact on children

The WHO®* considers that children rather than adults are a sensitive risk group because on a body
weight basis their dietary intake, absorption and total retention of lead is markedly higher. In
addition, it notes that the blood-brain barrier is not fully developed in young children, and specific
behavioural characteristics such as hand-to-mouth and playground activities give them higher
exposure.

It is important, in reading any information about ill effects of lead exposure and cognitive
development, to keep in mind that low lead levels may not be as important in adverse impacts as
social and parenting factors. Many of the US studies on health impacts of lead are from
disadvantaged families that may have other influences in cognitive development in addition to
lead. Indeed Koller et al report in their research review in 2004°* that:

ol Hu Howard et al, Fetal Lead Exposure at Each Stage of Pregnancy as a Predict of Infant Mental

Development, Environmental Health Perspectives Volume 114, No 11, November 2006, p5.

642 Also reported in US Department of Health and Human Services, Agency for Toxic Substances and Disease

Registry in (ATDSR), Draft Toxicological Profile for Lead, September 2005, p345.

World Health Organisation, ‘Effects of Air Pollution on Children’s Health and Development’, 4 Review of
the Evidence, European Centre for Environment and Health, Bonn Office 2005, p164.

643

644 Koller, Brown, Spurgeon and levy Recent Developments in Low-Level Lead Exposure and Intellectual

Impairment in Children, Environmental Health Perspectives, Volume 112, No 9 June 2004, p993.
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Current lead (US) exposure accounts for a very small amount of variance in cognitive
ability (1-4%) whereas social and parenting factors account for 40% or more.

Cognitive and behavioural deficits

The WHO suggests that IQ** is not the best test for determining the impact of low lead level
exposures. Results from the European Multi-Centre Study found that better measures are those
related to attention and sensorimotor performance as these could be expected to exhibit stronger
associations with blood lead level than IQ.

However, there are behavioural impacts from lead exposure. Over 1987 to 1998 the Port Pirie
Prospective Study followed a study population of infants within range of the smelter and outside
Port Pirie. It studied the infants from birth until the cohort reached 11 to 13 years of age.
Although only about 50% of the cohort was tracked until reaching the required age the overall
conclusions reached indicate that:

The cognitive deficits associated with exposure to lead in early childhood appeared to be
only partially reversed by a subsequent decline in PbB. It was also noted that children
from disadvantaged backgrounds were more sensitive to the effects of lead than those of a

higher socioeconomic statues, and that girls were more sensitive to the effects of lead than
boy. 56

A prospective study conducted in Boston®*’ found that while blood lead concentrations at the age
of two had impacts on cognitive deficits in older children, concurrent blood lead levels were also
of high significance. In other words, tests are not as definitive on the effects of lead exposure at
age two if continued exposure and other confounding effects occur.

Figure 8.5 summarises some of the significant impacts of exposure to lead. While this presents
some pertinent information in relation to exposure to lead, the information distilled from the
studies does not correlate directly with the nature (approximately 2 years) of the lead exposure at
Esperance.

645 World Health Organisation, ‘Effects of Air Pollution on Children’s Health and Development’, 4 Review of

the Evidence, European Centre for Environment and Health, Bonn Office, 2005, p165.

646 US Department of Health and Human Services, Agency for Toxic Substances and Disease Registry in

(ATDSR), Draft Toxicological Profile for Lead, September 2005, p100.

647 IQ and Blood Lead from 2 to 7 Years of Age: Are the Effects in Older Children the Residual of High Blood
Lead Concentrations in 2 Year Olds °, Environmental Health Perspectives Volume 113, No 5, May 2005,
p597.
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Appendix Figure 8.5

Impact on children

About 99% of lead taken into the body of an adult will leave in the waste within a couple of
weeks, but only 32% of the lead taken into the body of a child will leave in the waste. In adults
94% of the total level of lead is contained in the bones and teeth and in children 73% is stored in
children’s bones.

Recent evidence from a US study in children 8 — 10 years of age with mean PbBs <5p/dl
suggested that lead accelerates skeletal maturation which might predispose to osteoporosis later in
life. Lead has also been associated with increased dental cavities in children and periodontal bone
loss.

One of the major concerns regarding lead toxicity is the cognitive and neuro-behavioural deficits
that are observed in children exposed to lead. Analyses of studies suggest that an 1Q decline of 1-
5 points is associated with an increase in PbB of 10u/dl.  Studies have also reported
neurobehavioural deficits in children associated with PbBs <10u/dl but other socio-environmental
factors may also play a part.

Source: ATDSR648

1Q and hearing

The WHO reports on a study that showed the impact of lead on children’s hearing. The study by
Schwartz and Otto found after examining data for 3,545 subjects aged 6-19 years that:

An increase in blood lead from 6u/dL to 18u/dL, was associated with a 2-dB loss in
hearing at all frequencies, and an additional 15% of children had hearing thresholds that
were below the standard at 2,000Hz.%*

Lead remediation in children

Chelation therapy is only recommended for children with much higher blood lead levels than
those found in Esperance. Studies have shown that while the therapy reduced blood lead levels it
did not impact sufficiently on the health effects of lead exposure to warrant intervention.

A study reported in the New England Journal of Medicine in 2001 indicated that in a randomised
trial with succimer (oral lead chelator) that the succimer reduced blood lead levels but did not lead
to better scores on cognitive, neuropsychological or behavioural tests in children with blood lead

648 US Department of Health and Human Services, Agency for Toxic Substances and Disease Registry in

(ATDSR), Draft Toxicological Profile for Lead, September 2005, pp100, 7, 22-23.

649 Archives of Environmental Health, Schwartz and Otto: Lead and minor hearing impairment, No 46 Sep-Oct,

1991.
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levels below 44ug/dl. The 780 children recruited to the study had blood lead levels between 20
and 44pg/d1.%°

Blood pressure was also studied with this group and it was found that there no association between

blood lead and blood pressure in children.

651

Lead Exposure and Disease

Carcinogen

The data obtained from epidemiologic studies suggest that, except for uncommon routes or
levels of exposure, these substances are unlikely to cause cancer in humans (ACGIH
2004). ACGIH has categorized lead chromate, assessed on the basis of both lead and
chromium, as an A2 carcinogen. Although substances in this category are carcinogenic in
experimental animals at dose levels that are considered relevant to worker exposure, the
data from epidemiologic studies are insufficient to confirm an increased risk of cancer in
exposed humans (ACGIH 2004). ***

Koller best sums up the health issues particularly in relation to children reporting that:

With the recent evidence demonstrating an inverse association between blood lead levels
and cognitive function in children exposed to low levels of lead, there is no safety margin
at existing exposures.“3

650

651

653

Rogan, Dietrich et al ‘The Effect of Chelation Therapy on with Succimer on Neuropsychological
Development in Children Exposed to Lead’, New England Journal of Medicine, 10 May 2001, p1421.

Chen, Rhoads, Salganik, Rogan et al ‘Environmental Health Perspectives’, Volume 114 No 4, April 2006,
p579.

US Department of Health and Human Services, Agency for Toxic Substances and Disease Registry in
(ATDSR), Draft Toxicological Profile for Lead, September 2005, p377.

Koller, Brown, Spurgeon and Levy Recent Developments in Low-Level Lead Exposure and Intellectual
Impairment in Children, Environmental Health Perspectives, Volume 112, No 9 June 2004, p993.
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APPENDIX NINE

DUST MONITORING SYSTEMS FOR WA PORTS®*

Port Monitoring System

Albany Port e In 1994 when iron ore was first received at the Port, HiVol monitoring was
undertaken for commission trials.

e May 1996 deposition Dust Gauge was decided as the preferred monitoring method.

e  Trial high vol monitoring was done at some stage in the past but dust gauge was
decided by Department at the time as the method to be used.

e In 2001- Licence required Dust Gauge monitoring at 7 locations around the Port
collected on a 3 month basis in Feb, May, Aug and Sept- this continued until Feb
2007 when HiVol’s were required during each ship loading.

® | June 2007 dust gauge monitoring in and around the Port changed from quarterly to
monthly. There is also a requirement for the 3 Hivol’s to be paired with TEOMS.

Bunbury Port e There are 3 TEOMSs currently operating adjacent to the inner harbour. These have
(BPA) been operating for approximately 47 weeks. The TEOMs are also fitted with ACCU
Samplers drawing air to 2 sets of filters. The filters are changed out weekly and kept
for analysis as required. Analysis checked for metals and organics.

e  Weekly TEOM reports are produced and use the 50ug/m3 NEPM as the standard.
Since monitoring began there have been only 2 exceedences of the NEPM both
associated from burn-offs either in forest areas or on private land.

e  Previous dust monitoring conducted is as follows:

e Depositional Dust Monitoring conducted over 12 months during late 2005 and into
2006 at 8 sites by ATA Environmental.

e High volume PM10 and TSP sampling conducted from January 2001 to April 2002
for the Port Authority by GHD.

® In addition some port users (in particular Worsley and Alcoa) maintain dust
monitoring capability, although the BPA system has gradually subsumed this.

654 Table provided by Department of Environment and Conservation, Addendum to Transcript of 5 June 2007,

Attachment 7, 27 June 2007.
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Port

Monitoring System

Kwinana Bulk
Jetty; and

Kwinana Bulk
Terminal

Dust monitoring was required for Kwinana Bulk Jetty during unloading of clinker
shipments. This was required to run with HiVol samplers.

Fremantle Ports (FPA) has recently changed their dust management on that site.

Information previously provided by FPA to the DEC Kwinana Office, indicate that
the monitoring should consist now of multiple ‘real time’ monitors that are
connected to the control room.

They are required to monitor the air quality during each clinker shipment.

Kwinana Bulk Terminal has no monitoring requirements for air quality.

The two berths here are mainly used for sulphur, fertiliser and fuel unloading.
Sulphur is unloaded with a closed unloading system (auger type). The fertiliser is
mostly unloaded with a grabber/hopper and then either conveyor belt to CSBP or

into trucks and transported over road to the storage sheds of the relevant companies.

About 4 types of fertiliser are dusty. CSBP is working with Fremantle Ports on a
new hopper that will reduce the dust.

They are required to do sediment sampling.

No complaints regarding the unloading of these materials from this site.

Alcoa jetty is used for the loading of Alumina. It seems that there is a requirement to
minimise dust during bulk loading activities, however no monitoring is required
during the loading of ships.

Geraldton Port
(GPA)

GPA currently has 4 TEOM (Tapered Element Oscillating Microbalance) units.
These are strategically located around the Port.

They analyse total suspended particulates.

GPA has ordered sampling ports for each unit, in order to be able to undertake
qualitative analysis.

GPA (in consultation with DEC) are also in the process of talking to suppliers about
purchasing 4 x HiVol mobile units to be able to conduct monitoring campaigns

Monitors been in place for - 12 months
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Port

Monitoring System

Dampier Port
Authority

Pilbara Iron
Ports in
Dampier

Port Hedland
Ports

Cape Lambert
Port

Comments on these ports will be dealt with collectively.

Salt is exported from both Port Hedland and Dampier, however it is not a product which
generates dust and accordingly is not monitored.

The remaining North West ports are primarily involved with the export of multi millions of
tonnes of iron ore annually from each facility, with small amounts of various concentrates
and raw ores from Port Hedland.

DEC does not have direct requirements on dust monitoring through licences. However dust
monitoring is extensive and achieved through various management mechanisms to ensure
continuous improvement in both dust monitoring and dust reduction/management initiatives.
It is understood that a range of monitoring devices are utilised including depositional gauges,
high volume monitors and real time TEOM monitors.

The large iron ore exporters hold Ministerial Approvals, which have various monitoring and
reporting requirements. In addition, either as part of their own operations or via community
consultative groups, extensive dust monitoring and reporting arrangements are in place. It
should be noted that some of these programs are resulting in real time monitoring being
available via the web. DEC has also undertaken various monitoring programs as part of both
specific and regional air quality studies.

The following provide example of some of the initiatives underway through Government,
community and industry cooperation.

Port Hedland Port

Dust is a significant issue in Port Hedland due to the very close proximity of the town to the
port. There are numerous cross - and whole of - government studies and strategies to address
this issue. These include:

e DoH Port Hedland Dust Review - two of three component studies complete, third
currently underway;

e  DolR Cumulative Impacts Study - currently underway;

e DPI Enquiry by Design - completed 2004;

e Pilbara Interagency Working Group — DolR (chair), DoH, DEC, DPI are involved
in managing the issue through advice to LGA on town planning, and industry dust
management initiatives (BHPBIO see below).

e Port Hedland Air Quality Reference Group (PHAQRG) - regulator (DEC chair)-
industry-community group to address air quality issues, primarily dust, around Port
Hedland. The next meeting (11 July) is to include broad community invite and will
present on current and future expanded dust monitoring programs around Port
Hedland.
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Port

Monitoring System

BHP Billiton Iron Ore (BHPBIO) ports

Bulk loading of iron ore occurs through BHPBIO’s Nelson Point and Finucane Island ports
(BHPBIO licence holder). Due dust generation from iron ore loading, the size of the
operation, and the very close proximity of the nearby township of Port Hedland dust
management from this loading activity is an ongoing issue and is recognised across
government (see government strategies and studies above).

BHPBIO has an extensive dust (primarily PM10) monitoring network around the ports and
Port Hedland, Dust monitoring from these operations has a long history and has seen
continuous improvement. A recent s46 process to amend Ministerial conditions relating to
dust has been completed by the EPA assessment and given Ministerial approval. This process
essentially replaced a s38 assessment to increase through-put being aimed at allowing for
increased through-put to 155 Mtpa. The PER assessment was known as ‘Dust Management
Program for Finucane Island and Nelson Point Operations’. Through extensive government
and community consultation, a new set of targets for BHPBIO dust monitoring were
determined. These are related to long and short term air quality, amenity, operational, and
water use efficiency and include providing real-time dust data on the web, onsite and offsite
initiatives, and the intention to review BHPBIO’s ambient air quality monitoring for Port
Hedland through a working group (DEC, community, BHPBIO).

Also as part of through-put increase at their ports, BHPBIO are undertaking significant works
which will remove high dust generating activities from their ports (crushing and screening,
excessive handling). This will see significant reduction in dust per unit ore shipped.

Dust from BHPBIO ports of community concern are addressed through the PHAQRG, which
is discussed above.

Derby Port

Lead and Zinc

e Sampling of airborne particulate matter using an Ecotech Mircrovol samplers fitted
with a 2.5 micron sampling head.

e Data goes back to April 1998 (when the site was built) and samples are taken every
six months.

Wyndham Port
Nickel, Copper,
Cobalt

e No ambient air monitoring only occupational safety sampling on staff clothing
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APPENDIX TEN

DEPARTMENT OF ENVIRONMENT AND CONSERVATION
ENVIRONMENTAL ENFORCEMENT ACTIVITY®®

Environmental Enforcement Activity

: Number of Actions Underfaken :

1 2004/2005 2005/2008 50|00 2008/2007
Site Inspection 257 220 294
Site Visit 658 1552 1002
Environmental Field Notice 113 153 156
Environmental Protection Notice 1 1 0
Infringement Notice 13 23 51
Letter of Warning 70 65 42
Modified Penalty Brief 2 2 3
Prescribed Action 2 2 8
Prosection Brief 5 5] 5
Statutory Direction / Notice 1 30 8
Stop Work Order 1 2 2
Email 289 543 844
Further Investigations 459 559 653
Letter 184 492 458
Phone Call 1357 3726 11926
No Further Action 1073 977 800
Referred to Other Agency 225 217 204
Keep Australia'Beautiful Council i :
Infringements 2626 3173 2863

655

Some of this data is published at the Department of Environment and Conservation website: Available at:
portal.environment.wa.gov.au/pls/portal/url/item/17CE71B7F6701 SEBE04010AC6E0517AC; and portal.
environment.wa.gov.au/pls/portal/url/item/1 7CDFE058 A6B4583E04010AC6E052500; Accessed on 27
August 2007. Full data is expected to be available at the Department’s website shortly.
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Monthly Environmental Compliance And Enforcement Report (2006/2007)
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1. A complaint is when a perscn informs the DEC of an environmental event. This includes events such as strong odours,
high amounis of smoke, noise pollution, illegal dumping etc. Multiple complaints may relate to a single environmental
incident or event.

2. An enforcement action is a sanction administered in relation to an environmental event against an individual or a
company.
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Total

Environmental Compliance and Enforcement Activity (2006/2007)

180

160 +

140 -

120 -

100 1

80 -

60 -

40 -

20

Action Type

IOTotal

10.

11.

12

13.

An Environmental Field Notice {EFN) is a non-statutory based written notice of an offence. An EFN instructs the recipient
to take immediate remedial actions.

An Environmental Protection Notice (EPN) is a statutory notice that requites the owner gr occupier of a premise to
complete the prescribed actions defined within it.

An Infringement Notice is a written notice of an alleged offence requiring the payment of a fine or election to have the
matter heard in court.

A Letter of Warning gives notice to an offender that a legislative breach has occurred.

Licence Review/Amendment. The DEC may amend an existing licence for the conservation, preservation, protection,
enhancement and management of the environment.

A Modified Penalty is a statutory notice that an offence has occurred and that, in the opinion of the DEC, the offence has
met the prescribed legisiative requirements to minimise and remedy the environmental impact.

A Prescribed Action is a written request asking the recipient to do a padicular action.

A Prosecution action commences when a complaint is made (or sworn) that an entity has committed an offence under the
legisiation,

A Statutory Direction/Notice is a written direction requiring certain action be taken or ceased within a specified time.

A Stop Work Order is a notice issued to a person to cease the carrying on of a trade, process or activity and to close
down a premises which may be causing or capable or causing cenditions that are seriously detrimental to the environment
or human health.

Charges Preferred refers to the number cf charges for offences under the legislation. Multiple charges may be invalved in
a single prosecution action.

The number of Cenvictions refers to the number of charges the Court finds proven for offences under the legislation.

A Conviction is defined as a determination by a court of Jaw where a person or organisation is deemed to have committed
an offence against the relevant act of legislation under which DEC cperates.
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EDUCATION AND HEALTH STANDING COMMITTEE

Environmental Complaints Reported By Offence Type
.- Number of Complaints Received
2004/2005 200572006 - 2006/2007
Clearing of Native Vegetation . .\ ; L2010l aogg
Burning 12 17
Cutting 157 214
Draining 1
Flooding C
Grazing 9
Poisioning 4
Unspecified 18
EP.Li¢ence Exceedance o | S
Discharges to Land (Quallty) 0 0
Discharges to Land {Quantity) 0 0
Discharges to Water {Quality) 0 1
Discharges tc Water (Quantity) 0 0
Emmissions to Air (Quality) 0 0
Emmissions to Air (Quantity) 0 0
Unspecified 0 1
Polliition 1054 78387 :
Air Qualaty 1 52 103
Controlled Waste 13 28
Dust 130 190
Hazardous Materials 33 60
Liquid Waste 51 108
Noise 86 103
Odour 284 475
Pesticide 6 5
Smoke 61 63
Solid Waste 24 37
Unauthorised Discharge 51 66
Unspecified 47 56
Rivers and:Waterways' Management & 1| & ©209 Lhiogl
Algal Blooms 6 6
Aquatic Deaths 4 10
Chemicals Spills 0 )
Destruction of Vegstation 8 33
Foaming 2 1
Foreshore Damage 10 9
General Complaints 57 83
Herbicide / Pesticide Spraying 2 1
Industrial Discharge / Dewatering 21 8 12
Offensive Odour 5 8 11
Qil Sticks / Fuel Spills 14 23 33
River Discolouration 4 10 3
Sewerage Discharge 8 14 10
Unauthorised Development 16 7 12
Waste / Rubbish Dump 17 23 14
Watercraft Nuisance 26 19 18
Weed 7 (5 5
Unspecified 1 3 4
SUB-TOTAL 1331 1991
Keep Aiistralia:Beautiful Council i 3430 344
Litter Reports Submitted 3430 3441
TOTAL 4761 5432
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