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As you may be aware, the mining industry operaies in a strictly regulated environment under the
Mineral Resources Act 1989 and other mining legislation. The arrangements for dealing with the

material returned to the mining lease have been de 15 a part of
these arrangements, there is a requirement for on-¢ 1] monitoring
and analysis. The radiological aspects of these arr; with officers

from my Departmei.

The activities which occur off the mining lease are T, persons
transporting the “zircon mags™ are required to be li 4cf 1999 to do
so and the requirements te be met during the transy hose required
both nationally and intcrnationally. These requirer 1 Radiation
Protection and Nuclear Safety Agency Code of Pra loactive

Material which is available on the intemnet at the fo
www.arpansa, gov.au/Publications/Codes/ips2.chiimn.

I am not aware of any evidence to suggest that the : om
Stradbroke Island is adversely alfecting occupation nd being
transported is known to be insoluble and an existin, i natural

environment, and so it should not pose any additior

However, regardless of this, and in the light of concerns you have ratsed in relation to the
radioactivity associated with this material, I have asked Queensland Health to test the airboine dust

and the material spilled from trucks © " “yity and to at;cet'tmn whether the quallty of the
ground water is likely to be affecte the “zircon mags” are placed in the mining lease,
The goal of this work will be to det ier there are any unacceptable health risks due to
the presence of radioactivity, Asa Jueenstand Health will also carry out inspections to
assess the way transport of the zirc: ing conducted to ensure it is in compliauce with
legislated requirements. Additiona o asked Queensland Health to provide an opinion
on the extent of the non-radioactive 1 by the dust in the areas you have mentioned in
your email,
I the regulte ~F amer tastine v inenaptigns show that any part of the storage or transport of mineral
sands is ft or presents an unacceptable health risk, Queensland Health will
take steps € rectilled.
Should yo ling my advice to you, Mr Simon Critchley, Director, Radiation
Health, Ei Queensland Health, will be pleased to assist you and can be
contacted 206.
Yours sin
STEPHEI
ce Mr

Me
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BACKGROUND

Australia has extensive deposits of mineral sands which comprise: titanium minerals (rutile, ilmenite);
zircon; and monazite. Most of Ausiralia's mineral sands occur on the east coast of Australia between
Sydney and Fraser Island and on the southemn section of the coast of Western Australia, and have been
mined since the 1930s.

Zircon contains small amounts of the radioactive elements uranium and thorium, and monazite may
also contain the radioactive element thorium. The monazite in the mineral sands mined on North
Stradbroke Island does contain the radioactive element thorium and it is the monazite which is the
predominant source of the radioactivity in the mineral sands extracted from this location,

Questions have been raised by concerned citizens and the media about the sate storage and transport of
mineral sands to and from North Stradbroke Island. The questions seem to have been prompied by
observations of dust and spillage of material from irucks travelling to North Stradbroke Island but
might also have been prompted as a result of a recent proposal by the operator of the sand mining
company to vary its mining related activities,

A technical summary about the North Stradbroke Island mineral sand mining industry is attached.
Within the bounds of the mining lease on North Stradbroke Island, activities are strictly regulated
under the Aineral Resources Act 1989 and other mining legislation. The arrangements for dealing
with the material returned to the mining lease have been developed under this legislation and, as a part
of these arrangements, there is a requirement for on-going environmental and radiological monitoring
and analysis. Although this part of the sand mining operation falls within the jurisdiction of the
Department of Mines and Energy, the radiological aspects of these arrangements were prepared in
linison with officers from Queensland Health.

The activities which occur off the mining lease are also strictly regulated, primarily by the Workplace
Health and Safety Act 1995, However, during the separation of the compouents of the mineral sands,
the material known as “zircon mags” is collected and, due to its elevated levels of radioactivity, this
material is regulated under the Radiation Safety Act 1999,

Approximately 13% of the total material transported back to the Island is classified as zircon mags.
This equates to approximately one truck per day transporting this material back to the Istand, and it is
this transport that is subject to regulatory requirements under the Radiation Safety Act 1999.

Persons transporting the “zircon mags” are required to be licensed under the Radiation Safety Act 1999
to do so, and the requirements to be met during the transport of the matertal are identical to those
required both nationally and internationally. These requirements are specified in the Australian
Radiation Protection and Nuclear Safety Agency (ARPANSA) Code of Practice for the Safe Transport
of Radioactive Material which is available on the internet at:
www.arpansa.gov.au/Puhlications/Codes/ms2.cfin,

MEDIA IMPLICATIONS AND KEY MESSAGES

Radiation is an emotive issue and the media and public may perceive a greater risk than is actually the
case, [t is important that consistent messages are presented to the media and the public and that

correct language is used.
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North Stradbroke Island Mineral Sand Mining Industry — Technical Summary

1. The mineral sand being mined on North Stradbroke Island is separated, on the island, into two
streams; a “rutile-zircon stream” (containing 0.3% monazite by weight) and an “ilmenite stream”
(containing 0.1% monazite by weight).

2. Inthe previous year approximately 182,000 tonnes of sand in the “rutile-zircon stream” were
removed from the island to Pinkenba by barge. Prior to being loaded into the barge this sand is
temporarily stored at Dunwich in enclosed bins.

3. Inthe same year approximately 196,000 tonnes of sand in the “ilmenite stream” were removed from
the island to Pinkenba by barge. Prior to being loaded into the barge this sand (with the lower
concentration of monazite) is temporarily stored in an open stockpile.

4. Approximately 75,000 tonnes of silica sands from a silica sand company, not containing monazite,
is also removed from the island each year by trucks using the public ferry from Dunwich to
Cleveland.

5. The mineral sand is processed at Pinkenba by physical separation of its components into a number
of streams. Importantly, no chemical changes to any minerals are effected during the process. Of
the 45,000 tonnes of material returned to North Stradbroke Island in the previous year:

e 16,500 tonnes was “ilmenite reject” containing approximately 0.5% monazite by weight,
e 12,700 tonnes was “zircon tails” containing approximately 1% monazite by weight,
e 5,700 tonnes was “zircon mags” containing approximately 10% monazite by weight.

6.  The level of radioactivity in the “zircon mags” is such that this material is regulated under the
Radiation Safety Act 1999, hence this material is required to be transported back to the island in
accordance with that Act. The ilmenite reject and the zircon tails are not classified as being
radioactive due to their very low concentrations of radioactive elements. The zircon mags returned
to the island is transported by covered trucks using the public ferry. Additionally, the trucks
carrying the “zircon mags” have sealed tailgates and are required to be appropriately placarded.
Approximately one truck load per day of “zircon mags” is returned to the island. A local concrete
company also takes approximately 10,000 tonnes of river sands and gravel to North Stradbroke

Island each year.

7. When returned to North Stradbroke Island, the “zircon mags” are returned to the mining lease where
they are covered with 10 metres of clean material to reduce the hazard posed by the elevated levels
of radioactivity in this material. The mineral sand being transported is known to be insoluble and an
existing component of Stradbroke Island’s natural environment, and so it should not pose any
additional risk to the water supply or to vegetation because the radioactive elements are not
available because of the insolubility of the mineral.
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North Stradbroke Island Mineral Sand Mining Industry — Technical Summary

1. The mineral sands mined on Stradbroke Island are separated into two streams: a “rutile-zircon stream”
that contains 0.3% monazite by weight; and an “ilmenite stream” containing 0.1% monazite by
weight. It is monazite, which is a small component of the mineral sands mined on North Stradbroke
Island and of the material that is returned to the island after processing, that is of radiological interest.

2. The rutile-zircon stream which contains the higher concentration of monazite is contained in bins prior
to being barged from the island. The ilmenite stream which has a much lower concentration of
monazite is stored in an open stockpile prior to its transport from the island. The mineral sand is
processed at Pinkenba by physical separation its components. No chemical changes to any minerals
are effected during the process.

3. As a part of the physical separation process at Pinkenba, the material which is to be returned to North
Stradbroke Island is separated into different streams. Of the 45,000 tonnes per annum of material
returned to North Stradbroke Island every year following the physical separation process, 5,700 tonnes
is “zircon mags” which contains of the order of 10% monazite. This equates to approximately 1 truck
per day delivering zircon mags to the island. It is this material which contains the elevated levels of
radioactivity and, as a consequence, it is required to be transported in appropriately placarded, covered
trucks with sealed tailgates. On arrival at the island, the zircon mags are then returned to the mining
lease and covered with 10 metres of clean material.

4, The mineral sand being mined on North Stradbroke Island is separated, on the island, into two
streams; a “rutile-zircon stream” (containing 0.3% monazite by weight) and an “ilmenite stream”

(containing 0.1% monazite by weight).

5. In the previous year approximately 182,000 tonnes of sand in the “rutile-zircon stream” were removed
from the island to Pinkenba by barge. Prior to being loaded into the barge this sand is temporarily
stored at Dunwich in enclosed bins.

6. In the same year approximately 196,000 tonnes of sand in the “ilmenite stream” were removed from
the island to Pinkenba by barge. Prior to being loaded into the barge this sand (with the lower
concentration of monazite) is temporarily stored in an open stockpile.

7.  Approximately 75,000 tonnes of silica sands from a silica sands company, not containing monazite, is
also removed from the island each year by trucks using the public ferry from Dunwich to Cleveland.

8. The mineral sand is processed at Pinkenba by physical separation of its components into a number of
streams. Importantly, no chemical changes to any minerals are effected during the process. Of the
45,000 tonnes of material returned to North Stradbroke Island in the previous year:

e 16,500 tonnes was “ilmenite reject” containing approximately 0.5% monazite by weight,
e 12,700 tonnes was “zircon tails” containing approximately 1% monazite by weight,
e 5,700 tonnes was “zircon mags” containing approximately 10% monazite by weight.

9. The level of radioactivity in the “zircon mags” is such that this material is regulated under the
Radiation Safety Act 1999. Hence this material is required to be transported back to the island in
accordance with that Act. The mineral sand returned to the island is transported by covered trucks
using the public ferry. Additionally, the trucks carrying the “zircon mags” have sealed tailgates and
are required to be appropriately placarded. Approximately one truck load per day of “zircon mags” is
returned to the island. A local concrete company also takes approximately 10,000 tonnes of river
sands and gravel to North Stradbroke Island each year.

10.  When returned to North Stradbroke Island, the “zircon mags” are returned to the mining lease where
they are covered with 10 metres of clean material to reduce the hazard posed by the elevated levels of
radioactivity in this material. The mineral sand being transported is known to be insoluble and an
existing component of Stradbroke Island’s natural environment, and so it should not pose any
additional risk to the water supply or to vegetation because the radioactive elements are not available

via this route.
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The activities which occur off the mining lease are also strictly regulated. In particular, persons
transporting the “zircon mags™ are required to be licensed under the Radiation Safety Act 1999 to do
so and the requirements to be met during the transport of the material are identical te those required
both nationally and internationally. These requirements are specified in the Australian Radiation
Protection and Nuclear Safety Agency Code of Practice for the Safe Transport of Radioactive
Material which is available on the internet at www.arpansa.gov.auw/pubs/mps/mps2 2008.pdf.

I am not aware of any evidence to suggest that the material being transported to and from
Stradbroke Island ts adversely affecting occupational or public health. The mineral sand being
transported is known 1o be insoluble and an existing component of Stradbroke Island®s natural
environment, and so it should not pose any additional risk to the water supply.

However, regardless of this, and in the light of concems you have raised in relation to the
radioactivity associated with this material, | understand Queensiand Health will test the airborne
dust and the material spilled from trucks for radioactivity and ascertain whether the quality of the
ground water is likely to be affected by the way the “zircon inags™ are placed in the mining lease,
The goal of this work will be to determine whether there are any unacceptable health risks due to
the presence of radioactivity. As a part of this, Queensland Health will also carry out inspections to
asscss the way transport of the zircon mags is being conducted to ensurc it ts in compliance with
legislated requireinents, Additionally, I understand Queensland Health will also provide an opinion
on the extent of the non-radicactive hazard posed hy the dust in the areas you have mentioned in

your email.

If the resuits of any testing or inspections show that any part of the storage or transport of mineral
sands is fourd to be non-compliant or presents an unacceptable health risk, Queensland Health will

take steps to ensure that practices are rectified.

[ am aware of the meeting that occurred between yoursel(, other members of the Stradbroke Island
Managemeni Organisation, Mr Phil Weightman MP, Member for Cleveland, and three officers of
Queensiand Health on 22 August 2008. | hope you found the meeting a positive one and are
satisfied with the follow up actions that Queensland Health will be taking, My Office has been
briefed on the outcomes of this meeting. I also hope that the meeting has opened a channel of
communication to allow Queensland Health staff to clarify issues of concern and to clarify the roles

played by different Government Departments on the Island.

[ have writien to ithe Honeurable John Mickel MP, Minister [or Transport, Trade, Employment and
Industrial Relations and the Honourable Geoff Wilson MP, Minister for Mines and Energy, to

notify them of this issue.

Should you have any queries regarding my advice to you, Mr Simon Critchley, Director, Radiation
Health, Envitonmental Health Unit, Queensland Health, will be pleased to assist you and can be
contacted on telephone 3406 B006.

Yours sincerely

STEFHEN ROBERTSON MP
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The regulatory environment

15. The mining industry operates in a strictly regulated environment under the Mineral
Resources Act 1989 and other mining legislation. The arrangements for dealing with
the material returned to the mining lease have been developed under this legislation,
and, as a part of these arrangements, there is a requirement for on-going environmental
and radiological monitoring and analysis. The radiological aspects of these
arrangements were prepared in liaison with officers from Queensland Health

16. The activities which occur off the mining lease are also strictly regulated. In particular,
persons transporting the “zircon mags” are required to be licensed under the Radiation
Safety Act 1999 to do so and the requirements to be met during the transport of the
material are identical to those required both nationally and internationally. These
requirements are specified in the ARPANSA Code of Practice for the Safe Transport of
Radioactive Material which is available on the internet at:
www.arpansa.gov.au/pubs/rps/rps2_2008.pdf

17. Queensland Health’s legislative responsibility is limited to the activities associated with
the transport of radioactive materials back to North Stradbroke Istand. The legislative
responsibility for mining activities on the mining leases on the island lies with the
Department of Mines and Energy. The legislative responsibility for the remediation of
land both on and off a mining lease lies with the Environmental Protection Agency, and
the legislative responsibility for ensuring people are not affected by dust associated with
the transport of the mineral sands in areas off a mining lease is the legislative
responsibility of Workplace Health and Safety Queensland.

18. Despite all of this, Queensland Health does have an interest in ensuring peoples’ health

is not adversely affected by activities associated with sand mining on the island,
including past activities.

References

Geoscience Australia, Commonwealth of Australia
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Queensland
- Government

Hon Stephen Robertson MP
Member for Stretton

Minister for Health
MI157449

The Honourable John Mickel MP

Minister for Transport, Trade,

Employment and Industrial Relations 25 SEp 2008
Member for Logan

GPO Box 2644

BRISBANE QLD 4001

Dearyi‘tﬁg/%

[ wish to notify you of an issue with regard to mining of mineral sands on North Stradbroke Island.

Questions have been raised by the Stradbroke Island Management Organisation, a concerned
citizens group, and the media about the safe storage and transport of mineral sands to and from
North Stradbroke Island. The questions seem to have been prompted by observations of dust and
spillage of material being taken from, or returned to, North Stradbroke Island as part of the Island’s
sand mining activities. The operator of the Island’s sand mine is currently seeking to vary the
activities it performs on the Island and this is likely to have been a key issue resulting in the raised
interest in this matter at this time.

My Department is not aware of any evidence to suggest that the material being transported to and
from Stradbroke Island is adversely affecting occupational or public health. My advice to the
Stradbroke Island Management Organisation and the media has been in relation to some technical
aspects of the mineral sand mining industry, and radiation-related public and environmental health
risks. I have attached a technical summary of information that I have provided to the Stradbroke
Island Management Organisation and Mr Phil Weightman MP, Member for Cleveland.

Some of the questions raised by the Stradbroke Island Management Organisation are about matters
outside my jurisdiction, for example the activities carried out on a mining lease. Queensland
Health’s legislative responsibility is limited to the activities associated with the transport of
radioactive materials back to North Stradbroke Island. It is my understanding that the legislative
responsibility for mining activities on the mining leases on the island lies with the Department of
Mines and Energy and the legislative responsibility for the remediation of land, both on and off a
mining lease, lies with the Environmental Protection Agency. The legislative responsibility for
ensuring people are not affected by dust associated with the transport of the mineral sands in areas
off a mining lease is the legislative responsibility of Workplace Health and Safety Queensland.

Queensland Health will carry out a series of tests and inspections to determine the nature of the
mineral sands and assess health impacts. Testing will include sampling of dust, sampling of
material spilled from trucks, sampling of stockpiles, solubility tests and assessments of general dust

levels in areas affected by the transport of materials as part of the sand mining operation.
19th Floor State Health Building
147-163 Charlotte Street Brisbane
GPO Box 48 Brisbane
Queensland 4001 Australia
Telephone +617 3234 1191
Facsimile +617 3229 4731
Email health@ministerial.qld.gov.au
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Queensland Health will also carry out inspections to assess the way transport and storage of the
zircon mags (the tailings classified as a radioactive substance) is conducted and will determine
whether the transport of the mineral sand is in compliance with legislated requirements.

If the results of any testing or inspections show that any part of the storage or transport of mineral
sands is found to be non-compliant or presents a health risk, Queensland Health will take steps to
ensure that practices are rectified and are at acceptable levels of safety. Queensland Health will
also continue to monitor the issue to ensure public safety.

I expect that at some stage officers of Queensland Health may wish to conduct testing at a
workplace and may seek the advice or cooperation of officers of your Department. I would greatly
appreciate it if your Department gave my officers any assistance they may require. Conversely, if
officers of your Department require health related advice in relation to this issue, you are welcome
to seek that advice from Queensland Health.

Should you have any queries regarding my advice to you, Ms Elise Staples, Policy Advisor, will be
pleased to assist you and can be contacted on telephone 3234 1191.

Yours sincerely

A/ _

STEPHEN ROBERTSON MP
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North Stradbroke Island Mineral Sand Mining Industry — Technical Summary

Updated 12 September 2008

Activities on North Stradbroke Island

1. Most sand consists of grains of the mineral quartz (SiO2). Mineral sands are old sands
that contain concentrations of the minerals; rutile, ilmenite, zircon, and monazite.
e Rutile and ilmenite are oxides containing the element titanium.
e  Zircon is a silicate containing the element zircon.
e  Monazite is a phosphate containing the elements cerium, lanthanum, neodymium,
and thorium in various proportions.

2. In 2007, approximately 50,000,000 tonnes of sand was mined on North Stradbroke
Island by Consolidated Rutile Pty Ltd. The desired minerals (Rutile, Zircon, Ilmenite)
account for about 0.6% of the mass mined.

3. The mineral sand being mined on North Stradbroke Island is separated, on the island,
into two streams; a “rutile-zircon stream” (containing 0.3% monazite by weight) and an
“ilmenite stream” (containing 0.1% monazite by weight).

4.  There are no chemicals used in the mining and processing of mineral sands. The
separation on North Stradbroke Island is done by physical methods. No chemical
changes to any minerals are effected during the process. Physical processes used at the
North Stradbroke Island mine sites include screening, wet gravity and magnetic
separation. The processes used are;

o  Screening, that relies on different particle sizes.
o Wet gravity, that relies on different specific gravity for each mineral.
e  Magnetic separation, that relies on the different magnetic properties of the minerals.

5. In 2007 approximately 171,000 tonnes of sand in the “rutile-zircon stream” were
removed from the island to Pinkenba by barge. Prior to being loaded into the barge this
sand is temporarily stored at Dunwich in enclosed bins.

6.  In the same year approximately 195,000 tonnes of sand in the “ilmenite stream” were
removed from the island to Pinkenba by barge. Prior to being loaded into the barge this
sand (with the lower concentration of monazite) is temporarily stored in an open
stockpile.

Processing at Pinkenba
7. The mineral sand is processed at Pinkenba by physical separation of its components into

a number of streams. No chemical changes to any minerals are effected during the
process.

DOH-DL 18/19-022
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8. There are no chemicals used in the processing of mineral sands. Separation techniques
used in the concentration and processing of mineral sands rely solely on the physical
characteristics of the different minerals. Physical processes used at the Pinkenba
processing plant include screening, wet gravity, magnetic and electrostatic separations.
The processes used are;

o  Screening, that relies on different particle sizes.

o  Wet gravity, that relies on different specific gravity for each mineral.

e  Magnetic separation, that relies on the different magnetic properties of the minerals.

o  Electrostatic separation, that relies on the different surface conductivity of the
minerals.

9.  After processing by physical separation, the useful minerals (rutile, ilmenite and zircon)
are packaged for sale. There are three streams of unwanted material:
o  “ilmenite reject” containing approximately 0.5% monazite by weight,
e  “zircon tails” containing approximately 1% monazite by weight,
s  “zircon mags” containing approximately 10% monazite by weight.

Return of tailings to North Stradbroke Island

10. Of the 34,000 tonnes of material returned to North Stradbroke Island in 2007:
e 15,000 tonnes was “ilmenite reject”,
e 13,000 tonnes was “zircon tails”,
o 6,000 tonnes was “zircon mags”.

11. The level of radioactivity in the “zircon mags™ is such that this material is regulated
under the Radiation Safety Act 1999, hence this material is required to be transported
back to the island in accordance with that Act. The ilmenite reject and the zircon tails
are not classified as being radioactive due to their very low concentrations of radioactive
elements. The “zircon mags” returned to the island is transported by covered trucks
using the public ferry. Additionally, the trucks carrying the “zircon mags” have sealed
tailgates and are required to be appropriately placarded. Approximately one truck load
per day of “zircon mags” is returned to the island.

12.  When returned to North Stradbroke Island, the “zircon mags” are returned to the mining
lease where they are covered with 10 metres of clean material to reduce the hazard
posed by the elevated levels of radioactivity in this material.

13. The mineral sand being taken back to North Stradbroke Island is known to be insoluble
and an existing component of the Island’s natural environment, and so it should not pose
any additional risk to the water supply or to vegetation because the radioactive elements
are not available because of the insolubility of the mineral.

14. In addition to the sands trucked by CRL, approximately 75,000 tonnes of silica sands
from a silica sand company, not containing monazite, is also removed from the island
each year by trucks using the public ferry from Dunwich to Cleveland, and a local
concrete company also takes approximately 10,000 tonnes of river sands and gravel to
North Stradbroke Island each year.
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The regulatory environment

15. The mining industry operates in a strictly regulated environment under the Mineral
Resources Act 1989 and other mining legislation. The arrangements for dealing with
the material returned to the mining lease have been developed under this legislation,
and, as a part of these arrangements, there is a requirement for on-going environmental
and radiological monitoring and analysis. The radiological aspects of these
arrangements were prepared in liaison with officers from Queensland Health

16. The activities which occur off the mining lease are also strictly regulated. In particular,
persons transporting the “zircon mags” are required to be licensed under the Radiation
Safety Act 1999 to do so and the requirements to be met during the transport of the
material are identical to those required both nationally and internationally. These
requirements are specified in the ARPANSA Code of Practice for the Safe Transport of
Radioactive Material which is available on the internet at:
www.arpansa.gov.au/pubs/rps/rps2_2008.pdf

17. Queensland Health’s legislative responsibility is limited to the activities associated with
the transport of radioactive materials back to North Stradbroke Island. The legislative
responsibility for mining activities on the mining leases on the island lies with the
Department of Mines and Energy. The legislative responsibility for the remediation of
land both on and off a mining lease lies with the Environmental Protection Agency, and
the legislative responsibility for ensuring people are not affected by dust associated with
the transport of the mineral sands in areas off a mining lease is the legislative
responsibility of Workplace Health and Safety Queensland.

18. Despite all of this, Queensland Health does have an interest in ensuring peoples’ health

is not adversely affected by activities associated with sand mining on the island,
including past activities.

References

Geoscience Australia, Commonwealth of Australia
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Queensland
Government
Hon Stephen Robertson MP
Member for Stretton
MI157448 Minister for Health

The Honourable Geoff Wilson MP
Minister for Mines and Energy
Member for Ferny Grove

PO Box 15216

CITY EAST QLD 4002

Dear Mi}ié’W

I wish to notify you of an issue with regard to mining of mineral sands on North Stradbroke Island.

25 SEP 7008

Questions have been raised by the Stradbroke Island Management Organisation, a concerned
citizens group, and the media about the safe storage and transport of mineral sands to and from
North Stradbroke Island. The questions seem to have been prompted by observations of dust and
spillage of material being taken from, or returned to, North Stradbroke Island as part of the Island’s
sand mining activities. The operator of the Island’s sand mine is currently seeking to vary the
activities it performs on the Island and this is likely to have been a key issue resulting in the raised
interest in this matter at this time.

My Department is not aware of any evidence to suggest that the material being transported to and
from Stradbroke Island is adversely affecting occupational or public health. My advice to the
Stradbroke Island Management Organisation and the media has been in relation to some technical
aspects of the mineral sand mining industry, and radiation-related public and environmental health
risks. I have attached a technical summary of information that I have provided to Stradbroke Island
Management Organisation and Mr Phil Weightman MP, Member for Cleveland.

Some of the questions raised by Stradbroke Island Management Organisation are regarding matters
outside my jurisdiction, for example the activities carried out on a mining lease. Queensland
Health’s legislative responsibility is limited to the activities associated with the transport of
radioactive materials back to North Stradbroke Island. It is my understanding that the legislative’
responsibility for mining activities on the mining leases on the Island lies with the Department of
Mines and Energy and the legislative responsibility for the remediation of land, both on and off a
mining lease, lies with the Environmental Protection Agency. The legislative responsibility for
ensuring people are not affected by dust associated with the transport of the mineral sands in areas
off a mining lease is the legislative responsibility of Workplace Health and Safety Queensland.

Queensland Health will carry out a series of tests and inspections to determine the nature of the
mineral sands and assess health impacts. Testing will include sampling of dust, sampling of
material spilled from trucks, sampling of stockpiles, solubility tests and assessments of general dust
levels in areas affected by the transport of materials as part of the sand mining operation.

1g9th Floor State Health Building
147-163 Charlotte Street Brisbane

GPO Box 48 Brisbane
Queensland 4001 Australia

Telephone +617 3234 1191
Facsimile +617 3229 4731
Email health@ministerial.qld.gov.au

DOH_DL 1 8/1 9_022 Website www.health.qld.gov.au
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Queensland Health will also carry out inspections to assess the way transport and storage of the
zircon mags (the tailings classified as a radioactive substance) is conducted and will determine
whether the transport of the mineral sand is in compliance with legislated requirements.

If the results of any testing or inspections show that any part of the storage or transport of mineral
sands is found to be non-compliant or presents a health risk, Queensland Health will take steps to
ensure that practices are rectified and are at acceptable levels of safety. Queensland Health will
also continue to monitor the issue to ensure public safety.

A number of the issues raised by Stradbroke Island Management Organisation relate to work on
mining leases and Queensland Health has been asked to investigate radiological issues on those
leases. Iexpect that at some stage officers of Queensland Health may wish to conduct testing on a
mining lease and may seek the advice or cooperation of officers of your Department. I would
greatly appreciate it if your Department gave my officers any assistance they may require.
Conversely, if officers of your Department require health related advice in relation to this issue, you
are welcome to seek that advice from Queensland Health.

Should you have any queries regarding my advice to you, Ms Elise Staples, Policy Advisor, will be
pleased to assist you and can be contacted on telephone 3234 1191.

Yours sincerely

/-

S

STEPHEN ROBERTSON MP

DOH-DL 18/19-022
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North Stradbroke Island Mineral Sand Mining Industry — Technical Summary

Updated 12 September 2008

Activities on North Stradbroke Island

1. Most sand consists of grains of the mineral quartz (Si02). Mineral sands are old sands
that contain concentrations of the minerals; rutile, ilmenite, zircon, and monazite.
»  Rutile and ilmenite are oxides containing the element titanium.
o  Zircon is a silicate containing the element zircon.
o  Monazite is a phosphate containing the elements cerium, lanthanum, neodymium,
and thorium in various proportions.

2. In 2007, approximately 50,000,000 tonnes of sand was mined on North Stradbroke
Island by Consolidated Rutile Pty Ltd. The desired minerals (Rutile, Zircon, Ilmenite)
account for about 0.6% of the mass mined.

3. The mineral sand being mined on North Stradbroke Island is separated, on the island,
into two streams; a “rutile-zircon stream” (containing 0.3% monazite by weight) and an
“ilmenite stream” (containing 0.1% monazite by weight).

4.  There are no chemicals used in the mining and processing of mineral sands. The
separation on North Stradbroke Island is done by physical methods. No chemical
changes to any minerals are effected during the process. Physical processes used at the
North Stradbroke Island mine sites include screening, wet gravity and magnetic
separation. The processes used are;

e  Screening, that relies on different particle sizes.
o  Wet gravity, that relies on different specific gravity for each mineral.
o  Magnetic separation, that relies on the different magnetic properties of the minerals.

5. In 2007 approximately 171,000 tonnes of sand in the “rutile-zircon stream” were
removed from the island to Pinkenba by barge. Prior to being loaded into the barge this
sand is temporarily stored at Dunwich in enclosed bins.

6.  In the same year approximately 195,000 tonnes of sand in the “ilmenite stream” were
removed from the island to Pinkenba by barge. Prior to being loaded into the barge this
sand (with the lower concentration of monazite) is temporarily stored in an open
stockpile.

Processing at Pinkenba

7. The mineral sand is processed at Pinkenba by physical separation of its components into
a number of streams. No chemical changes to any minerals are effected during the
process.

DOH-DL 18/19-022
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8. There are no chemicals used in the processing of mineral sands. Separation techniques
used in the concentration and processing of mineral sands rely solely on the physical
characteristics of the different minerals. Physical processes used at the Pinkenba
processing plant include screening, wet gravity, magnetic and electrostatic separations.
The processes used are;

e  Screening, that relies on different particle sizes.

o Wet gravity, that relies on different specific gravity for each mineral.

o  Magnetic separation, that relies on the different magnetic properties of the minerals.

o Electrostatic separation, that relies on the different surface conductivity of the
minerals.

9.  After processing by physical separation, the useful minerals (rutile, ilmenite and zircon)
are packaged for sale. There are three streams of unwanted material:
e  “ilmenite reject” containing approximately 0.5% monazite by weight,
o  “zircon tails” containing approximately 1% monazite by weight,
e  “zircon mags” containing approximately 10% monazite by weight.

Return of tailings to North Stradbroke Island

10.  Of the 34,000 tonnes of material returned to North Stradbroke Island in 2007:
o 15,000 tonnes was “ilmenite reject”,
o 13,000 tonnes was “zircon tails”,
o 6,000 tonnes was “zircon mags”.

11.  The level of radioactivity in the “zircon mags” is such that this material is regulated
under the Radiation Safety Act 1999, hence this material is required to be transported
back to the island in accordance with that Act. The ilmenite reject and the zircon tails
are not classified as being radioactive due to their very low concentrations of radioactive
elements. The “zircon mags” returned to the island is transported by covered trucks
using the public ferry. Additionally, the trucks carrying the “zircon mags” have sealed
tailgates and are required to be appropriately placarded. Approximately one truck load
per day of “zircon mags” is returned to the island.

12.  When returned to North Stradbroke Island, the “zircon mags” are returned to the mining
lease where they are covered with 10 metres of clean material to reduce the hazard
posed by the elevated levels of radioactivity in this material.

13. The mineral sand being taken back to North Stradbroke Island is known to be insoluble
and an existing component of the Island’s natural environment, and so it should not pose
any additional risk to the water supply or to vegetation because the radioactive elements
are not available because of the insolubility of the mineral.

14, In addition to the sands trucked by CRL, approximately 75,000 tonnes of silica sands
from a silica sand company, not containing monazite, is also removed from the island
each year by trucks using the public ferry from Dunwich to Cleveland, and a local
concrete company also takes approximately 10,000 tonnes of river sands and gravel to
North Stradbroke Island each year.

DOH-DL 18/19-022
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The regulatory environment

15.  The mining industry operates in a strictly regulated environment under the Mineral
Resources Act 1989 and other mining legislation. The arrangements for dealing with
the material returned to the mining lease have been developed under this legislation,
and, as a part of these arrangements, there is a requirement for on-going environmental
and radiological monitoring and analysis. The radiological aspects of these
arrangements were prepared in liaison with officers from Queensland Health

16. The activities which occur off the mining lease are also strictly regulated. In particular,
persons transporting the “zircon mags” are required to be licensed under the Radiation
Safety Act 1999 to do so and the requirements to be met during the transport of the
material are identical to those required both nationally and internationally. These
requirements are specified in the ARPANSA Code of Practice for the Safe Transport of
Radioactive Material which is available on the internet at:
www.arpansa.gov.au/pubs/rps/rps2_2008.pdf

17. Queensland Health’s legislative responsibility is limited to the activities associated with
the transport of radioactive materials back to North Stradbroke Island. The legislative
responsibility for mining activities on the mining leases on the island lies with the
Department of Mines and Energy. The legislative responsibility for the remediation of
land both on and off a mining lease lies with the Environmental Protection Agency, and
the legislative responsibility for ensuring people are not affected by dust associated with
the transport of the mineral sands in areas off a mining lease is the legislative
responsibility of Workplace Health and Safety Queensland.

18. Despite all of this, Queensland Health does have an interest in ensuring peoples’ health

is not adversely affected by activities associated with sand mining on the island,
including past activities.

References

Geoscience Australia, Commonwealth of Australia
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With regard to your more general questions about the conduct of routine inspections, the Radiation
Health Unit has a routine monitoring program in place to identify and rectify deficiencies across the
whole range of radiation activities undertaken in Queensland. One of these activities is the
transport of radioactive substances.

Should you have any queries regarding my advice to you, Mr Simon Critchley, Director, Radiation
Health Unit, Environmental Health Branch, Queensland Health, will be pleased to assist you and
can be contacted on telephone 3406 8006.

Yours sincerely

e

STEPHEN ROBERTSON MP

DOH-DL 18/19-022

Page 30 of 82




RTI1 4700

DOH-DL 18/19-022

Page 31 of 82



RTI14700

DOH-DL 18/19-022

Page 32 of 82



RTI1 4700

DOH-DL 18/19-022

Page 33 of 82



RTI14700

DOH-DL 18/19-022

Page 34 of 82



RTI 4700

o The “zircon mags” are required to be transported in accordance with the ARPANSA Code of Practice

for the Safe Transport of Radioactive Material. Inspections carried out in September and

December 2008 to investigate compliance with the transport requirements, revealed the “zircon mags”
being returned to the island were transported in covered trucks bearing radiation warning placards.
The vehicles had only two placards rather than the three placards required by the Code of Practice.
Consolidated Rutile Limited (CRL) have been reminded of the requirements for transport of
radioactive material, in particular the requirements for placarding of vehicles.
¢ The Radiation Health Unit is currently reassessing the transport training course provided by CRL to its
drivers. Radiation Health had, during the early part of this reassessment, identified a need for CRL to

modify part of the training course. Assessment of the modified training package is continuing.

MEDIA IMPLICATIONS AND KEY MESSAGES
¢ Radiation is an emotive issue and the media and public may perceive a greater risk than is actually the
case. Itis important that consistent messages are presented to the media and the public and that correct

language is used.

ATTACHMENTS

o Attachment 1 - North Stradbroke Island Mineral Sand Mining Industry — Technical and Regulatory
Summary (23 February 2009).

e Attachment 2 — Letter addressed to Ms Jackie Cooper for Minister’s signature — MI160794.
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North Stradbroke Island Mineral Sand Mining Industry — Technical Summary

Updated 23 February 2009

Activities on North Stradbroke Island

1.

Most sand consists of grains of the mineral quartz (SiO2). Mineral sands are old sands

that contain concentrations of the minerals; rutile, ilmenite, zircon, and monazite.

o Rutile and ilmenite are oxides containing the element titanium.

e  Zircon is a silicate containing the element zircon.

o  Monazite is a phosphate containing the elements cerium, lanthanum, neodymium,
and thorium in various proportions.

In 2007, approximately 50,000,000 tonnes of sand was mined on North Stradbroke
Island by Consolidated Rutile Pty Ltd. The desired minerals (Rutile, Zircon, Ilmenite)
account for about 0.6% of the mass mined.

The mineral sand being mined on North Stradbroke Island is separated, on the island,
into two streams; a “rutile-zircon stream” (containing 0.3% monazite by weight) and an
“ilmenite stream” (containing 0.1% monazite by weight).

There are no chemicals used in the mining and processing of mineral sands. The
separation on North Stradbroke Island is done by physical methods. No chemical
changes to any minerals are effected during the process. Physical processes used at the
North Stradbroke Island mine sites include screening, wet gravity and magnetic
separation. The processes used are;

»  Screening, that relies on different particle sizes.

»  Wet gravity, that relies on different specific gravity for each mineral.

e  Magnetic separation, that relies on the different magnetic properties of the minerals.

In 2007 approximately 171,000 tonnes of sand in the “rutile-zircon stream” were
removed from the island to Pinkenba by barge. Prior to being loaded into the barge this
sand is temporarily stored at Dunwich in enclosed bins.

In the same year approximately 195,000 tonnes of sand in the “ilmenite stream” were
removed from the island to Pinkenba by barge. Prior to being loaded into the barge this
sand (with the lower concentration of monazite) is temporarily stored in an open
stockpile.

Processing at Pinkenba

7.

DOH-DL 18/19-022

The mineral sand is processed at Pinkenba by physical separation of its components into
a number of streams. No chemical changes to any minerals are effected during the
process.
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8. There are no chemicals used in the processing of mineral sands. Separation techniques
used in the concentration and processing of mineral sands rely solely on the physical
characteristics of the different minerals. Physical processes used at the Pinkenba
processing plant include screening, wet gravity, magnetic and electrostatic separations.
The processes used are;

e Screening, that relies on different particle sizes.

e  Wet gravity, that relies on different specific gravity for each mineral.

e  Magnetic separation, that relies on the different magnetic properties of the minerals.

» Electrostatic separation, that relies on the different surface conductivity of the
minerals.

9. After processing by physical separation, the useful minerals (rutile, ilmenite and zircon)
are packaged for sale. There are three streams of unwanted material:
¢ “ilmenite reject” containing approximately 0.5% monazite by weight,
¢  “zircon tails” containing approximately 1% monazite by weight,
o “zircon mags” containing approximately 10% monazite by weight.

Return of tailings to North Stradbroke Island

10. Of the 34,000 tonnes of material returned to North Stradbroke Island in 2007:
» 15,000 tonnes was “ilmenite reject”,
e 13,000 tonnes was “zircon tails”,
e 6,000 tonnes was “zircon mags”.

11. The level of radioactivity in the “zircon mags” is such that this material is regulated
under the Radiation Safety Act 1999, hence this material is required to be transported
back to the island in accordance with that Act. The ilmenite reject and the zircon tails
are not classified as being radioactive due to their very low concentrations of radioactive
elements. The “zircon mags” returned to the island is transported by covered trucks
using the public ferry. Additionally, the trucks carrying the “zircon mags” have sealed
tailgates and are required to be appropriately placarded. Approximately one truck load
per day of “zircon mags” is returned to the island.

12.  When returned to North Stradbroke Island, the “zircon mags” are returned to the mining
lease where they are covered with 10 metres of clean material to reduce the hazard
posed by the elevated levels of radioactivity in this material.

13.  The mineral sand being taken back to North Stradbroke Island is known to be insoluble
and an existing component of the Island’s natural environment, and so it should not pose
any additional risk to the water supply or to vegetation because the radioactive elements
are not available because of the insolubility of the mineral.

14. In addition to the sands trucked by CRL, approximately 75,000 tonnes of silica sands
from a silica sand company, not containing monazite, is also removed from the island
each year by trucks using the public ferry from Dunwich to Cleveland, and a local
concrete company also takes approximately 10,000 tonnes of river sands and gravel to
North Stradbroke Island each year.
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The regulatory environment

15. Within the bounds of the mining leases on North Stradbroke Island, the mining industry
operates in a strictly regulated environment under the Mineral Resources Act 1989 and
other mining legislation. The arrangements for dealing with the material returned to the
mining lease have been developed under this legislation, and, as a part of these
arrangements, there is a requirement for on-going environmental and radiological
monitoring and analysis. The radiological aspects of these arrangements were prepared
in liaison with officers from Queensland Health

16. The activities which occur off the mining lease are also strictly regulated. During the
separation of the components of the mineral sands, the material known as “zircon mags”
is collected and, due to its elevated levels of radioactivity, this material is regulated
under the Radiation Safety Act 1999. In particular, persons transporting the “zircon
mags” are required to be licensed to do so and the requirements to be met during the
transport of the material are identical to those required both nationally and
internationally. These requirements are specified in the ARPANSA Code of Practice for
the Safe Transport of Radioactive Material which is available on the internet at:
www.arpansa.gov.au/pubs/rps/tps2_2008.pdf

17. Queensland Health’s legislative responsibility is limited to the activities associated with
the transport of radioactive materials back to North Stradbroke Island. The legislative
responsibility for mining activities on the mining leases on the island lies with the
Department of Mines and Energy. The legislative responsibility for the remediation of
land both on and off a mining lease lies with the Environmental Protection Agency, and
the legislative responsibility for ensuring people are not affected by dust associated with
the transport of the mineral sands in areas off a mining lease is the legislative
responsibility of Workplace Health and Safety Queensland.

18.  Despite all of this, Queensland Health does have an interest in ensuring peoples’ health
is not adversely affected by activities associated with sand mining on the island,
including past activities.

Sites on North Stradbroke Island affected by radiological material

19. Queensland Health has a record of 78 sites on North Stradbroke Island that have been
ipvestigated for radiological contamination, most usually by landfill containing mineral
sands.

20. Inthe 1980’s, Queensland Health conducted radiation surveys on these sites and
determined whether remediation was required. Queensland Health was involved in
monitoring remedial action.

21. The records relating to these sites were reassessed approximately 10 years ago with a

view to making a determination about whether the sites should be recorded on the
Environmental Protection Agency’s Environmental Management Register (EMR).
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Most of the assessed sites did have some elevated level of radioactive material and
Queensland Health advised the Environmental Protection Agency that those sites should
be listed on the EMR.

Summary of Radiation Health’s radiation monitoring activities

23.

24.

25.

26.

27.

28.

DOH-DL 18/19-022

Queensland Health is conducting a series of tests and inspections to determine the
nature of the mineral sands and assess health impacts. Activities include:

o reassessment of records of sites known, or suspected, to have been affected by
elevated levels of radioactive material

. gamma radiation surveys of the above sites

. sampling and radio-assay of stockpiles of mineral sands

. sampling and radio-assay of material spilled from trucks

. sampling of dust and assessments of general dust levels in areas affected by the
transport of mineral sand

. solubility tests 6f mineral sands

. inspections to assess the way transport and storage of the zircon mags is

conducted to determine whether the transport of the mineral sand is in compliance
with legislated requirements.

An initial walk-over of selected sites (those of interest to Stradbroke Island Management
Organisation) was conducted in September 2008. No unusual levels of radiation were
found. A more extensive radiation survey of these areas using new, more sensitive,
radiation survey equipment will be conducted when further testing of the equipment is
complete.

Initial trials of air sampling near the Junner Street jetty at Dunwich were conducted in
December 2008 using personal air samplers and a high volume sampler. No measurable
amount of radioactive material was detected in the samples.

Samples of mineral sand taken from various stockpiles, including the material returned
to North Stradbroke Island, have been analysed. The concentrations of uranium and
thorium in these samples are consistent with previous measurements of samples taken
from similar locations. Additionally, the results show that only the material described as
“zircon mags” has a high enough concentration of radionuclides to be classified as a
radioactive substance and therefore subject to regulation under the Radiation Safety Act
1999.

Inspections carried out in September and December 2008 to investigate compliance with
the transport requirements revealed the “zircon mags” being returned to the island were
transported in covered trucks bearing radiation warning placards. The vehicles had only
two placards rather than the three placards required by the Code of Practice. CRL have
been reminded of the requirements for transport of radioactive material, in particular the
requirements for placarding of vehicles.

The Radiation Health Unit is currently reassessing the transport training course provided
by Consolidated Rutile Limited to its drivers.
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Gamma radiation dose survey — Dunwich 11-09-2008

Location Dose (uSv/hr)
Park at Banksia Street <0.05
Park at beach, Junner Street <0.05
Forest, cnr Mallon Street & Mitchell Crescent 0.1t0 0.4
Park, Ballow Road 0.1t0 04
“1 million tonne hot sand pile” (on CRL mining lease) 0.1t00.5

Typical background level is between 0.05 to 0.1 uS/hr
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. In September and December 2008, officers of the Radiation Health Unit carried out
inspections to investigate compliance with the transport requirements of the Radiation
Safety Act 1999. Some minor deficiencies in areas such as the signage on transport
vehicles were noted during this time.

) From December 2008 to February 2009 the Radiation Health Unit assessed the
transport training course provided by CRL to its drivers. The Radiation Health Unit
had, during the early part of this reassessment, identified a need for CRL to modify part
of the training course. CRL has now amended its training course to emphasise correct

procedures.

) On 13 March 2009, the former Minister for Health sent Ms Jackie Cooper of SIMO the
results of some initial testing conducted on North Stradbroke Island (refer attachment 3
- MI160794), but Ms Cooper did not acknowledge receipt of this correspondence in her
email to the Deputy Premier dated 19 April 2009. Ms Cooper is seeking further
information on the outcomes of the tests which have been conducted, as well as the
results of the assessment of CRL’s transport protocols and associated training.

o The Department has not yet discovered any evidence to suggest that the material
being transported to and from Stradbroke Island is adversely affecting occupational or
public health, from a radiological perspective. Tests are continuing and it is expected
that, for the purposes of this project, investigations will be completed by the end of

June 2010.
ISSUES

o The radiological assessments and other work requested by the concerned citizens on
North Stradbroke Island is significant, necessitating liaison with the Department of
Employment, Economic Development and Innovation and investigation of sites both
within the mining lease on the island and in publicly accessible areas. These
investigations take time and are, in pan, iterative in nature because part of the process
agreed to involved on-site liaison with representatives of SIMO. SIMO is aware of the
timeframes and the complexity of the work however, understandably, they are keen to
ensure this work reaches a satisfactory end point.

CONSULTATION WITH STAKEHOLDERS
) Stradbroke Island Management Organisation (SIMO) — discussions have been held

with representatives of SIMO to ascertain their areas of interest. Initial resuits were
forwarded to Ms Cooper by the previous Minister for Health (refer to attachment 3 —

MI160794).
FINANCIAL IMPLICATIONS
) No additional funding has been required, to date.
ATTACHMENTS

. Attachment 1 - North Stradbroke Island Mineral Sand Mining Industry — Technical and
Regulatory Summary (7 August 2009)

. Attachment 2 - Investigations and tests conducted in relation to North Stradbroke
Island Mineral Sands (7 August 2009)

. Attachment 3 — Copy of previous correspondence from Ms Cooper dated
28 January 2009 and response.
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. Attachment 4 — Letter of response for signature by the Parliamentary Secretary —

MI162680.
NOTED or APPROVED / NOT APPROVED
Parliamentary Secretary to
the Minister for Health
Comments
. \ » /
7
) Paul Lucas Principal/Senior Policy Policy Advisor
% Parliamentary Secretary to Advisor
the Minister for Heaith - X
’ [ 4 U
. Q‘V)/[C)/Ol .

Political Representatives
Local Government

o Councillor Craig Ogilvie, Redland City Council, Division 2 Cleveland, North Stradbroke
Island.

State Government

) The Honourable Stephen Robertson MP, Minister for Natural Resources, Mines and
Energy and Minister for Trade

o Mr Mark Robinson MP, Member for Cleveland.

. The former Member for Cleveland, Mr Phillip Weightman, was a strong advocate of
SIMO and a meeting at North Stradbroke Island was held with Mr Weightman and
SIMO in relation to this matter.

Federal Government

o Mr Andrew Laming MP, Member for Bowman.
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8.  There are no chemicals used in the processing of mineral sands. Separation techniques
used in the concentration and processing of mineral sands rely solely on the physical
characteristics of the different minerals. Physical processes used at the Pinkenba
processing plant include screening, wet gravity, magnetic and electrostatic separations.
The processes used are;

o Screening, that relies on different particle sizes.

»  Wet gravity, that relies on different specific gravity for each mineral,

»  Magnetic separation, that relies on the different magnetic properties of the minerals.
o Electrostatic separation, that relies on the different surface conductivity of the

minerals,

9. After processing by physical separation, the useful minerals (rutile, ilmenite and zircon)
are packaged for sale. There are three streams of unwanted material:
o “ilmenite reject” containing approximately 0.5% monazite by weight,
e ‘“zircon tails” containing approximately 1% monazite by weight,
e  ‘“zircon mags” containing approximately 10% monazite by weight.

Return of tailings to North Stradbroke Island

10. Of'the 34,000 tonnes of material returned to North Stradbroke Island in 2007:
o 15,000 tonnes was “ilmenite reject”,
e 13,000 tonnes was “zircon tails”,
e 6,000 tonnes was “zircon mags”.

11.  The level of radioactivity in the “zircon mags” is such that this material is regulated
under the Radiation Safety Act 1999, hence this material is required to be transported
back to the island in accordance with that Act. The ilmenite reject and the zircon tails
are not classified as being radioactive due to their very low concentrations of radioactive
elements. The “zircon mags” returned to the island is transported by covered trucks
using the public ferry. Additionally, the trucks carrying the “zircon mags” have sealed
tailgates and are required to be appropriately placarded. Approximately one truck load
per day of “zircon mags” is returned to the island.

12, When returned to North Stradbroke Island, the “zircon mags” are returned to the mining
lease where they are covered with 10 metres of clean material to reduce the hazard
posed by the elevated levels of radioactivity in this material.

13, The mineral sand being taken back to North Stradbroke Island is known to be insoluble
and an existing component of the Island’s natural environment, and so it should not pose
any additional risk to the water supply or to vegetation because the radioactive elements
are not available because of the insolubility of the mineral.

14. In addition to the sands trucked by CRL, approximately 75,000 tonnes of silica sands
from a silica sand company, not containing monazite, is also removed from the island
each year by trucks using the public ferry from Dunwich to Cleveland, and a local
concrete company also takes approximately 10,000 tonnes of river sands and gravel to
North Stradbroke Island each year.,
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The regulatory environment

15.  Within the bounds of the mining leases on North Stradbroke Island, the mining industry
operates in a strictly regulated environment under the Mineral Resources Act 1989 and
other mining legislation. The arrangements for dealing with the material returned to the
mining lease have been developed under this legislation, and, as a part of these
arrangements, there is a requirement for on-going environmental and radiological
monitoring and analysis. The radiological aspects of these arrangements were prepared
in liaison with officers from Queensland Health

16. The activities which occur off the mining lease are also strictly regulated. During the
separation of the components of the mineral sands, the material known as “zircon mags”
is collected and, due to its elevated levels of radioactivity, this material is regulated
under the Radiation Safety Act 1999, In particular, persons transporting the “zircon
mags” are required to be licensed to do so and the requirements to be met during the
transport of the material are identical to those required both nationally and
internationally. These requirements are specified in the ARPANSA Code of Practice for
the Safe Transport of Radioactive Material which is available on the internet at:
www.arpansa.gov.au/pubs/rps/rps2_2008.pdf

17.  Queensland Health’s legislative responsibility is limited to the activities associated with
the transport of radioactive materials back to North Stradbroke Island. The legislative
responsibility for mining activities on the mining leases on the island lies with the
Department of Mines and Energy. The legislative responsibility for the remediation of
land both on and off a mining lease lies with the Environmental Protection Agency, and
the legislative responsibility for ensuring people are not affected by dust associated with
the transport of the mineral sands in areas off a mining lease is the legislative
responsibility of Workplace Health and Safety Queensland.

18. Despite all of this, Queensland Health does have an interest in ensuring peoples’ health
is not adversely affected by activities associated with sand mining on the island,

including past activities.

Sites on North Stradbroke Island affected by radiological material

19. Queensland Health has a record of 78 sites on North Stradbroke Island that have been
investigated for radiological contamination, most usually by landfill containing mineral

sands.

20. Inthe 1980’s, Queensland Health conducted radiation surveys on these sites and
determined whether remediation was required. Queensland Health was involved in
monitoring remedial action.

21. The records relating to these sites were reassessed approximately 10 years ago with a

view to making a determination about whether the sites should be recorded on the
Environmental Protection Agency’s Environmental Management Register (EMR).
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Most of the assessed sites did have some elevated level of radioactive material and
Queensland Health advised the Environmental Protection Agency that those sites should
be listed on the EMR.

Summary of Radiation Health’s radiation monitoring activities

23.

24,

23.

26.

27.

28.

Queensland Health is conducting a series of tests and inspections to determine the
nature of the mineral sands and assess health impacts. Activities include:

. reassessment of records of sites known, or suspected, to have been affected by
elevated levels of radioactive material

. gamma radiation surveys of the above sites

. sampling and radio-assay of stockpiles of mineral sands

. sampling and radio-assay of material spilled from trucks

. sampling of dust and assessments of general dust levels in areas affected by the
transport of mineral sand

. solubility tests of mineral sands

. inspections to assess the way transport and storage of the zircon mags is

conducted to determine whether the transport of the mineral sand is in compliance
with legislated requirements.

An initial walk-over of selected sites (those of interest to Stradbroke Island Management
Organisation) was conducted in September 2008. No unusual levels of radiation were
found. A more extensive radiation survey of these areas using new, more sensitive,
radiation survey equipment will be conducted when further testing of the equipment is

complete.

Initial trials of air sampling near the Junner Street jetty at Dunwich were conducted in
December 2008 using personal air samplers and a high volume sampler. No measurable
amount of radioactive material was detected in the samples.

Samples of mineral sand taken from various stockpiles, including the material returned
to North Stradbroke Island, have been analysed. The concentrations of uranium and
thorium in these samples are consistent with previous measurements of samples taken
from similar locations. Additionally, the results show that only the material described as
“zircon mags” has a high enough concentration of radionuclides to be classified as a
radioactive substance and therefore subject to regulation under the Radiation Safety Act

1999.

Inspections carried out in September and December 2008 to investigate compliance with
the transport requirements revealed the “zircon mags” being returned to the island were
transported in covered trucks bearing radiation warning placards. The vehicles had only
two placards rather than the three placards required by the Code of Practice. CRL have
been reminded of the requirements for transport of radioactive material, in particular the
requirements for placarding of vehicles.

The Radiation Health Unit is currently reassessing the transport training course provided
by Consolidated Rutile Limited to its drivers.
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Attachment 2

Investigations and tests conducted in relation to North Stradbroke Island Mineral
Sands

Radiation Monitoring

¢ Queensland Health is conducting a series of tests and inspections to determine the nature

of the mineral sands at certain locations on North Stradbroke Island (both on and off

mining leases) and assess health impacts associated with the mining, processing and

transport (both to and from the island) of those sands. This involves:

- reassessment of the records of sites known to have been, or suspected of having
been, affected by elevated levels of radioactive material

- gamma radiation surveys of the above sites

- sampling and radio-assay of stockpiles of mineral sands

- sampling and radio-assay of material spilled from trucks

- sampling of dust and assessments of general dust levels in areas affected by the
transport of mineral sands

- solubility tests of mineral sands

—~ inspections to assess the way transport of the ‘zircon mags’ (processed mineral
sands containing a high percentage of monazite) is conducted to determine whether
the transport of this material is in compliance with the legislation

- inspections to assess the way the return of the ‘zircon mags’ to the mining lease is
conducted to ensure it is consistent with good radiological practice.

e The following surveys and measurements have been conducted to date:

September 2008
¢ An initial walk-over of selected sites (those of interest to Stradbroke Island Management

Organisation) was conducted. No unusual radiation levels were found.

December 2008
¢ |Initial trials of air sampling near the Junner Street jetty at Dunwich were conducted using

personal air samplers and a high volume sampler. No measurable amount of radioactive
material was detected in the samples.

e Samples of mineral sand taken from various stockpiles, including the material returned to
North Stradbroke Island, have been analysed. The concentrations of uranium and
thorium in these samples are consistent with previous measurements of samples taken
from similar locations. Additionally, the results confirm that only the unwanted material
described as ‘zircon mags’, from one of the processing streams, has a high enough
concentration of radionuclides to be classified as a radioactive substance and therefore
subject to regulation under the Radiation Safety Act 1999.

March 2009
e An on-site visit at Consolidated Rutile Ltd, North Stradbroke Island was conducted with a

Department of Mines representative to discuss the mining process and relevant health

and safety concerns

e Further samples of mineral sand were taken from the mine site where initial separation of
the mineral sands occurs, and from rehabilitated areas. These samples are currently
being analysed by Queensland Health Forensic and Scientific Services. The results are

yet to be received.
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Gamma radiation dose levels at selected locations in Dunwich  11-09-2008

(Radiation levels are in jSy/hr

sxrhelsiiiial bitar

Measurements made with Bicron microSievert (s/n B405E)
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From: Stephen Carter

To: Hedges Kevin

Date: 26/02/2010 3:25 pm

Subject: Re: FW: MRE 03 March 2009 (Yarraman Mine) - Radiation Dose Report (Final)

Attachments: Comment on NSI dose report - K Hedges.pdf
Kevin

Attached are my comments on the report. In short, it lacks clarity about a few things & could be
improved by including more detail about how personal doses are derived from the area measurements
and dust monitoring.

The alpha monitoring is very basic.

Safe Radiation is a company run by Dr Riaz Akber. He has extensive experience in radiation
measurements associated with naturally occurring radioactive material. I understand that he is able to
use the laboratory facilities at Queensland University of Technology to analyse samples.

regards
Stephen

Stephen Carter

Senior Radiation Health Adviser
Radiation Health Unit
Environmental Health Branch
Level 1

15 Butterfield Street

Herston  QId 4006

Phone: (07) 3328 9202
Fax: (07) 3328 9622
web: www.health.qgld.gov.au/radiationhealth

>>> "Hedges Kevin" <Kevin.Hedges@deedi.qld.gov.au> 17/02/2010 2:32 pm >>>
Stephen,
Thought you might be interested in this report from Yarraman.

Would you mind providing a comment. Do you think that this report adequately covers dose from alpha
emitters?

What do you know about safe radiation

From: Moyle, Christine

Sent: Wednesday, 27 January 2010 4:16 PM

To: Hedges Kevin

Subject: MRE 03 March 2009 (Yarraman Mine) - Radiation Dose Report (Final)
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Good afternoon Kevin

Please find attached the final Radiation Dose Report relating to MRE dated 03 March 2009.

Can you please advise if you are still at the Townsville office so that a hard copy can be forwarded.
Regards

Christine Moyle
(Telephone 07 3409 6830)
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The information in this email together with any attachments is intended only for the person or entity to
which it is addressed and may contain confidential and/or privileged material.

Any form of review, disclosure, modification, distribution and/or publication of this email message is
prohibited, unless as a necessary part of Departmental business.

If you have received this message in error, you are asked to inform the sender as quickly as possible and
delete this message and any copies of this message from your computer and/or your computer system

network.
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Comment on report

My specific comments about the report are as follows. (The report text is boxed.)

FOCUSING QUESTIONS

Is routine radiation monitoring on North Stradbroke Island required?

Radiation monitoring is required. 1 believe there is a potential for personal radiation dose to exceed
I mSv/year, the level above which monitoring is required.

CONCLUSIONS

Based on the low calculated radiation dose for CRL workers on North Stradbroke Island and
no foreseeable changes to the mining operations on North Stradbroke Island, recommend that
detailed radiation dose reports are not completed yearly.

Personal radiation doses should be reported annually. The level of detail in the report is something that
could be reduced provided there is a standard methodology used to determine personal dose. Doses could
then simply be reported with a note that they were determined using the standard method.

INTRODUCTION

A summary of the approach to monitoring is as follows:

« Inhalation dose was estimated using data from a high-volume sampling data generated in
2005, and passive radon (222Rn) and thoron {220Rn) monitors, located throughout the
dry mill at Holt Street;

« Inhalation dose from dust was calculated using data obtained from personnel dust
monitoring equipment.

« Ingestion dose was not calculated. Wipe tests were completed to ensure surface
contamination is below the laboratory standard.

«+ External radiation exposure measured using environmental TLD badges.

Dot point 2 mentions monitoring at the dry mill at Holt Street which is in Pinkenba. I though this report was
for doses on North Stradbroke Istand.

MONITORING REGIME

The dose assessment required measurements to ascertain the radiation exposure. The
following methods were used to determine exposure due 1o inhalation, ingestion and external
gamma.
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1. External gamma was measured using environmental monitors placed throughout the
operation. The monitors were installed for 84days between 29th June 2009 and the 20th
of September 2009. Table 1 in the appendix shows the results obtained and the monitor
location. The monitors were supplied and analysed by the Australian Radiation
Protection And Nuciear Safety Apency (ARPANSA).

2, Radon monitoring was not completed in this program. The radon exposure was
calculated using the levels measured at the dry mill. This assumes worst case exposure.

3. Wipes tests were performed to determine the removable contamination that could be
ingested. Table 2 in the appendix shows the results from the tests. The equipment was
supplied and apalysed by Safe Radiation. Ingestion radiation dose was not calculated
using this information, as the wipes tests indicated extremely low measurements.

4. Personnel dust monitoring was completed by CRL using SKC equipment. Filter papers
from the equipment were sent to Safe Radiation for radiation analysis. Results are
shown in Table 3 in the appendix.

Dot point !

This is area monitoring and if the dosemeters were treated as environmental monitors it is possible that
background radiation may not have been subtracted from these reported results. It is not clear if this is the
case

The results in Table ishow that in some areas {Loader 238, Dry mill tails), depending on occupancy of the

areas, it may be possible for a person to reeeive more than ImSv/year. Although there is a section on
“Occupancy Factors” in the report, [ don’t know how they were used to estimate personal dose.

If doses are estimated from area monitoring, what is the methodology to convert this to personal dose?

Dot point 2

I agree radon will be far less of an inhalation hazard outdoors on NSI than it would be in the dry mifl If
radon exposurc has been calculated, it would be interesting to see what the result is in this report so that at
feast we have an upper bound. I presume that this relates to dot point 1 in the “Introduction”™ which says that
inhalation dose was estimated using data from Holt Street.

Dot point 3

Wipe test results are acceptably low. Provided simple hygicne rules are followed, the dosc due to ingestion
should be insignificant.

Table 2 states the tests were completed using a procedure obtained from Safe Radiation. It would be useful
to have the procedure deseribed in this report. .

Dot point 4
The quantity of dose per unit volume is unusual. It is more usual to quote the quantity measured by the dust

monitors - usually an activity concentration (eg. Bg/em” of a radionuelide deposited on a filter), then explain
the method used to convert this to a personal dose in Sieverts.
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The report gives no indication about the type of activities performed by the day crew. What proportion of
their time is spent in a dusty environment, and is it representative of all workers?

The methodology for converting dust concentration to a personal dose is not described in enough detail in
the report. It is not clear that the method described in Appendix B has been used - Appendix B says most of
its information from work done by Queensland Health Scicntific Services in 2005, the current report uses an
analysis by Safe Radiation.

Exposure Summary

Table 4 in the appendix provides an estimate of the annual occupational doses that workers at
Consolidated Rutile Limited (NSI Mining Operations) are exposed to during the course of
their work All estimates were calculated at less than ImSv/yr.

It is not clear what this annual dose in Table 4 is, and how it is arrived at.

+ s it for external gamma radiation only, or is it a combined total of external and inhalation doses.

+ Does it include a dose estimate based on radon inhalation referred to in the sections “Introduction™ and
“Monitoring Regime”’?

+ Does it include a dose estimate based on personal dust monitoring?

» If it is based on area monitoring for external gamma, what is the methodology to convert this to personal
dose?

«» If it includes data from personal dust monitoring, what is the methodology to convert this to personal
dose?

Although annual personal radiation doses are reported to be less than 1mSv, there remains a potential for
doses to exceed Imv/year. Consequently, radiation dose estimates for employees (or categories of
employees) should continue to be reported annually.

The current report would be improved if there was more information about the methods used to determine
annual dose, and a statement about which pathways contribute to the reported annual dose estimate (e.
external, inhalation or both).

Yours sincerely

Stephen Carter
Senior Radiation Health Adviser
26 February 2010
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From: Paula Veevers
To: Stephen Carter
Date: 20/05/2010 1:02 pm
Subject: Fwd: Advice - inconsistency identification for dust levels/monitoringconditions for CRL
Pinkenba
Attachments: Attachment 1 Current air conditions.doc; Attachment 2 recent dust condition
s.doc

This one actually has attachments!
>>> "Kelley Prowse" <kelley.prowse@derm.qgld.gov.au> 20/05/2010 12:14 pm >>>

DearPaula,

| am seeking advice/suggestions on acouple ofconditionsregarding dust management objectives for
theCRL mineral processing plant in Pinkenba. The dust at this site is of a higher risk as radioactive
nuclei are concentrated in some of the materialsstockpiledon site.

While on siteManager,Paul Smith,mentioned thatSimon Critchleyhad been in contact with the siteto
develop aRadiation Safety and Protection Plan. | was hoping someone in your team couldconsidera
couple of conditions forconsistency with Radiation Health requirements inthe latest iteration
ofthelicencefor mineral processingwhich will now include conditioning for bulk materials
handling(stockpiling sandproductson site).

Attachment 1:current dust conditions

Attachment 2:proposed additional conditions for ambient monitoring

Are there anyconflicts in the monitoringDERM requires and the requirements of Radiation Health?

Background:

This plant receives mineral sands from North Stradbroke Island and separates them into ilmenite, rutile
and zircon products for sale. There are also several stockpiles of dry mill tailings on site, one of which, the
zircon tails contains monazite and has an elevated external radiation dose of 24.09uSv/hr. While the site
workers have been found to have external radiation does far less than the industry requirement of
<20mSv/year there are some site workers are above the safe level for the general public of 1mSv/yearas
reported in the Radiation Safety and Protection Plan of June 2006.

Particle size analysis showed that the majority of particles in the stock piles on site are approximately
50um or between 80-100um.

Although it wasn’t particularly windy yesterday when we were viewing the barge unloading procedure the
amount of sand in the air was uncomfortable at times on the site.

Please contact me in this regards and to seek any further information.

<<Attachment 1 Current air conditions.doc>> <<Attachment 2 recent dust conditions.doc>>

Many thanks,

Kelley Prowse

Kelley Prowse

Environmental Officer | Redlands | Regional Service Delivery | South East Region

Department of Environment and Resource Management

T: 3896 3762 | F: 3406 2578 | Email:kelley.prowse@derm.qld.gov.aulwww.derm.gld.gov.au

4th Floor, LandCentre, Cnr Main & Vulture Streets, WOOLLOONGABBA QLD 4102

GPO Box 2771, BRISBANE QLD 4001

+ +

Think B4U Print

1 ream of paper = 6% of a tree and 5.4kg CO2 in the atmosphere
3 sheets of A4 paper = 1 litre of water

+ +
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Current air conditions:

Al

A2

A3

A4

A9

A10

All

Al12

Nuisance

The release of noxious or offensive odours or any other noxious or offensive airborne contaminants
resulting from the activity must not cause a nuisance at any nuisance sensitive place.

The release of dust and/or particulate matter resulting from the activities authorised by this development
approval must not cause an environmental nuisance at any nuisance sensitive place.

Dust and particulate matter must not exceed the following levels when measured at any nuisance
sensitive or commercial place:

a) Dust deposition of 120 milligrams per square metre per day, when monitored in accordance with
Australian Standard AS 3580.10.1 of 2003 (or more recent editions); OR
b) A concentration of particulate matter with an aerodynamic diameter of less than 10 micrometre

(um) (PM10) suspended in the atmosphere of 150 micrograms per cubic metre over a 24 hour
averaging time when monitored in accordance with:

i) Australian Standard AS 3580.9.6 of 2003 (or more recent editions) '‘Ambient air -
Particulate matter - Determination of suspended particulate PM10 high-volume sampler
with size-selective inlet -Gravimetric method'; or

i) Any alternative method of monitoring PM10 which may be permitted by the 'Air Quality
Sampling Manual' as published from time to time by the administering authority.

When requested by the administering authority, dust and particulate monitoring must be undertaken to
investigate any complaint of nuisance caused by dust and/or particulate matter, and the results notified
within 14 days to the administering authority following completion of monitoring. Monitoring must be
carried out at a place(s) relevant to the potentially affected dust sensitive place and at upwind control
sites and must include:

a) for a complaint alleging dust nuisance, dust deposition; and

b) for a complaint alleging adverse health effects caused by dust, the concentration per cubic metre
of particulate matter with an aerodynamic diameter of less than 10 micrometre (um) (PM10)
suspended in the atmosphere over a 24hr averaging time.

The Release Of Contaminants To The Atmosphere

The release of contaminants to the atmosphere from a point source must only occur from those release
points identified in Table 1 - Contaminant release limits to air, and must be directed vertically upwards
without any impedance or hindrance.

Contaminants must be released to the atmosphere from a release point at a height and flow rate not less
than the corresponding height and velocity stated for that release point in Table 1 — Contaminant release
limits to air.

Contaminants must not be releases to the atmosphere from a release point at a mass emission
rate/concentration, as measured at a monitoring point, in excess of that stated in Table 1 — Contaminant
release limits to air.

Contaminants must be monitored not less frequently than specified in Table 1 — Contaminant release
limits to air.
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From: Stephen Carter

To: Kelley Prowse

Date: 8/06/2010 4:07 pm
Subject: RE: CRL Pinkenba licence
Hi Kelley

I can not see any conflict between the DERM monitoring requirements and the requirements of Radiation
Health.

I have compared your dust management levels with the disposal requirements in the Radiation Safety Act
1999. Dust deposition levels (120mg/m2/day or 3-4g/m2/month) were compared to our criteria for
disposal to ground and particulate levels (150ug/m3) were compared to our criteria for disposal to air.

It appears that the DERM criteria for dust deposition are far more stringent than the equivalent
radionuclide disposal criteria - if CRL disposed of mineral sand at the DERM levels it would result in a soil
radionuclide concentration far less than our disposal criteria.

For dust in air, the DERM criteria for most of the mineral sand is equivalent to a radionuclide
concentration less than our disposal criteria.

It is only for the zircon-mags (one of the waste stream returned to North Stradbroke) that a
concentration of 150ug/m3 in air would be at about the same as our criteria for disposal to air
(0.004Bg/m3 for uranium and 0.007Bg/m3 for thorium). However, as I understand it, this material
remains undercover so the likelihood of dispersal into the environment is very low.

I think that if CRL comply with DERM's criteria then they should be compliant with Radiation Health's
disposal criteria.

To date our monitoring has not revealed any area of non-compliance that would be a cause for concern
in regard to adverse health effects.

regards
Stephen Carter

Stephen Carter

Senior Radiation Health Adviser
Radiation Health Unit
Environmental Health Branch
Level 1

15 Butterfield Street

Herston  Qld 4006

Phone: (07) 3328 9202

Fax: (07) 3328 9622
web: www.health.qgld.gov.au/radiationhealth

>>> "Kelley Prowse" <kelley.prowse@derm.qgld.gov.au> 7/06/2010 4:09 pm >>>
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Hi Stephen,

| will need to finalise the conditions for this permit shortly. Are you able to offer any comment on the
proposed conditions relating to dust management from the stockpiled materials at CRL Pinkenba (aka
Unimin Mineral Sands Division)?

Regards,

Kelley

Kelley Prowse
Department of Environment and Resource Management
T: 3896 3762| F: 3406 2578 | Email: Kelley.Prowse@derm.qld.gov.au |

From:Stephen Carter [mailto:Stephen Carter@health.qgld.gov.au]
Sent: Tuesday, 25 May 2010 4:14 PM

To: Kelley Prowse

Subject: CRL Pinkenba licence

Hi Kelley

Your email about CRL dust monitoring conditions was forwarded to me for response.

| will need to read the CRL Radiation Safety & Protection Plan to update myself on the requirementsinit. Most
of them will be related to occupational protection.

With regard to environmental protection | am thinking that the disposal requirements in the Radiation Safety Act
& Regulation may be sufficient.

| will be away for the rest of the week, but will get back to you next week with some more details.

regards

Stephen Carter

Stephen Carter
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Senior Radiation Health Adviser
Radiation Health Unit

Environmental Health Branch
Level 1

15 Butterfield Street
Herston Qld 4006

Phone: (07) 3328 9202
Fax: (07) 3328 9622
web: www.health.qgld.gov.au/radiationhealth

*

This email, including any attachments sent with it, is confidential and for the sole use of the intended
recipient(s). This confidentiality is not waived or lost, if you receive it and you are not the intended
recipient(s), or if it is transmitted/received in error.

Any unauthorised use, alteration, disclosure, distribution or review of this email is strictly prohibited. The
information contained in this email, including any attachment sent with it, may be subject to a statutory
duty of confidentiality if it relates to health service matters.

If you are not the intended recipient(s), or if you have received this email in error, you are asked to
immediately notify the sender by telephone collect on Australia +61 1800 198 175 or by return email. You
should also delete this email, and any copies, from your computer system network and destroy any hard
copies produced.

If not an intended recipient of this email, you must not copy, distribute or take any action(s) that relies on
it; any form of disclosure, modification, distribution and/or publication of this email is also prohibited.
Although Queensland Health takes all reasonable steps to ensure this email does not contain malicious
software, Queensland Health does not accept responsibility for the consequences if any person's
computer inadvertently suffers any disruption to services, loss of information, harm or is infected with a
virus, other malicious computer programme or code that may occur as a consequence of receiving this
email.

Unless stated otherwise, this email represents only the views of the sender and not the views of the
Queensland Government.
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Think B4U Print

1 ream of paper = 6% of a tree and 5.4kg CO2 in the atmosphere
3 sheets of A4 paper = 1 litre of water

+ +

DOH-DL 18/19-022

Page 82 of 82





