3rd March 2010

legcon.sen@aph.gov.au

Ms Julie Dennett, Committee Secretary,
Senate Legal and Constitutional Committee -
PO Box 6100 Parliament House

Canberra ACT 2600 Australia

To the Chair, Senator Trish Crossin (ALP, Northern Territory) and members of the Legal and
Constitutional Committee.

Re: Nuclear Waste Dump

1. The Committee must travel to Muckaty
It is essential that the Senate Committee pay due respects to the Traditional Owners on the front
line, by travelling to Tennant Creek to take evidence from them directly.

2. The case for a remote dump has never been made

The radioactive waste management debate in Australia has never looked at options other than
remote waste dumps on Aboriginal land. The industry has never made the case that a remote shed is
the best place for this material.

3. This bill is highly coercive

In choosing a site, the proposed bill overrides all relevant state and territory legislation as well as
overriding commonwealth environmental and Aboriginal heritage protections. It also overrides
private property rights of affected individuals with regards the dump site or its access route. Once a
site is chosen, it will be assessed under commonwealth environmental legislation which has almost
no mechanisms for preventing the project from going ahead.

4. All discretion in the hands of the Minster

The Bill places enormous power in the hands of the Minister to assess whether or not the Muckaty
site should go ahead. No information is given to how this assessment will be carried out, and the
bill makes it clear that local people have no right of appeal.

5. We must do better than this

Nuclear waste should be moved as little as possible, and should be stored above ground close to the
point of production, close to centres of nuclear expertise and infrastructure.

Background

Radiation Exposure Standards

The ICRP set its first standard in 1934. As new evidence showed the dangers of radiation exposures
the dose limit was reduced. However, once the nuclear power industry was established the ICRP
came under its influence and has since resisted further reduction of dose limits despite
overwhelming evidence of a need to do so.

The medical journal Lancet suggested that the ICRP's reluctance could be because it was concerned
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about "financial and practical consequences of a reduction™ for the nuclear industry.

Data from studies on Japanese atomic bomb survivors, published in 1986, shows the cancer risk of
ionising radiation to be at least five times greater than that on which the ICRP had based its 1956
dose limit.

The ICRP 1956 dose limit, for workers, was 50 milliSieverts (milliSv) and 1 milliSv for members
of the public. However, despite acknowledging radiation to be five times more dangerous the ICRP
reduced its limit to only 20 milliSv for workers a little less than half the previous limit. Public
exposure was not reduced at all and was kept at 1 milliSv.

The dose limit should have been 10 milliSv for workers and 0.2 for members of the public

(MAUM).

Yours sincerely,

Lynne Saville
RN, OHN, MApp Sc (Env Health)



APPENDIX

The ICRP set its first standard in 1934. As new evidence showed the dangers of radiation exposures
the exposure was not reduced at all and was kept at 1 milliSv.

The dose limit should have been 10 milliSv for workers and 0.2 for members of the public.

The new limit means that the annual risk of death (from cancer) for a uranium mineris 1 in
1250, which is nearly ten times the risk of fatal injury in Australian industry generally, which
is 1 in 20,000.

Even so the uranium industry has protested that the ICRP's new limits would be uneconomic for
underground mining. In the Roxby mine underground miners have received up to 30 milliSv a year.

The dose limits which the NHMRC has adopted permit a health risk which is clearly
unacceptable. Not only do uranium miners have a high risk imposed on them but also
radiographers in industry and many workers in medical institutions. {MAUM)

Health Effects of lonising Radiation

The fetus and children are more sensitive to radiation exposure than adults.

It is well known that high doses of ionizing radiation can cause harm, but there is continuing
scientific uncertainty about effects at low doses. At levels of dose routinely encountered by
members of the public and most present-day radiation workers, there is little or no epidemiological
evidence of health effects. Radiation protection standards recognize that it is not possible to
eliminate all radiation exposure, but they do provide for a system of control to avoid unnecessary
exposure and to keep doses in the low dose range.

What are some obvious effects of radiation exposure?

Extreme doses of radiation to the whole body (around 10 sievert and above), received in a short
period, cause so much damage to internal organs and tissues of the body that vital systems cease to
function and death may result within days or weeks. Very high doses (between about 1 sievert and
10 sievert), received in a short period, Kill large numbers of cells, which can impair the function of
vital organs and systems. Acute health effects, such as nausea, vomiting, skin and deep tissue burns,
and impairment of the body’s ability to fight infection may result within hours, days or weeks. The
extent of the damage increases with dose. These effects are called ‘deterministic’ effects and will
not be observed at doses below certain thresholds. By limiting doses to levels below the thresholds,
deterministic effects can be prevented entirely.



http://www.arpansa.gov.au/radiationprotection/basics/glossary.cfm#d6
http://www.arpansa.gov.au/radiationprotection/basics/units.cfm

How does radiation effect human tissue?
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ANIMAL CELL

The body is made up of different cells. For example we have brain cells, muscle cells, blood cells
etc. The genetic material of the cell is found in the nucleus in the form of genes which are in turn
combined into strand-like structures called chromosomes. It is the genes within a cell that determine
how a cell functions. If damage occurs to the genes then it is possible for a cancer to occur. This
means the cell has lost the ability to control the rate at which it reproduces. If genes are damaged in
reproductive organs a mutation may occur. Such a mutation may be passed on to children.

Cancers and heritable mutations are called stochastic (probabilistic) effects. The cancer or mutation
behaves the same whether the organ received a high absorbed dose or a low one, all that changes
are the odds (probability) of a cancer forming or a mutation occurring. There are no types of cancers
that are formed only as a result of radiation. Some types of cancers, however, show a bigger rate
increase for a given radiation dose than others. Cancer risks are also known to vary with age at
exposure and attained age, with risks being higher for those exposed as children.

Doses below the thresholds for deterministic effects may cause cellular damage, but this does not
necessarily lead to harm to the individual: the effects are probabilistic or “stochastic’ in nature.
There is good epidemiological evidence — especially from studies of the survivors of the atomic
bombings - that, for several types of cancer, the risk increases roughly linearly with dose. There is
statistically significant risk in the range 0 - 100 millisievert and useful risk estimates for doses as
low as 50 - 100 millisieverts. The risk factor averaged over all ages and cancer types is about 1 in
10,000 per millisievert. The risk of inducing a heritable mutation is estimated to be about 2* in
100,000 per millisievert. Because of the chance nature of cell damage, not everyone who is exposed
to the same amount of radiation will get cancer.

The fetus and children are more sensitive to radiation exposure than adults. An absorbed dose to the
fetus of 100 — 500 millisievert can cause developmental problems such as malformation or reduced

Q.

While these studies indicate evidence of radiation-induced effects, epidemiological research has
been unable to establish unequivocally that there are effects of statistical significance at doses
below a few tens of millisieverts. Nevertheless, given that no threshold for stochastic effects has
been demonstrated, and in order to be cautious in establishing health standards, the proportionality
between risk and dose observed at higher doses is presumed to continue through all lower levels of
dose to zero. This is called the linear, no-threshold (LNT) hypothesis and it is used for developing



radiation protection standards.

What if a radiation dose is received over a long period of time?

There is evidence that a dose accumulated over a long period carries less risk than the same dose
received over a short period. Except for accidents and medical exposures, doses are not normally
received over short periods, so that it is appropriate in determining standards for the control of
exposure to use a risk factor that takes this into account. While not well quantified, a reduction of
the high-dose risk factor by a factor of two has been adopted internationally, so that for radiation
protection purposes the risk of radiation-induced fatal cancer is taken to be about 1 in 20,000 per
millisievert of dose for the population as a whole.

* Hereditary Effects of Radiation, UNSCEAR 2001 Report to the General assembly, with Scientific
Annex

Exposure to Radiation ARPANSA (Aust Govt)

Exposure Limits

The International Commission on Radiological Protection (ICRP) has set the following limits on
exposure to ionising radiation:

« The general public shall not be exposed to more than 1 mSv per annum (over and above
natural background).
« Occupational exposure shall not exceed 20 mSv per annum

These limits exclude exposure due to background and medical radiation.

Monitoring Of Radiation Exposure

People who are occupationally exposed to ionising radiation can be monitored with a dosemeter
which is worn as a badge attached to clothing. At monthly intervals the dosemeter is sent to a
laboratory where the radiation exposure can be read. In Australia the average radiation worker
receives a dose of 0.12 mSv per annum.

Tables
Man's Exposure To lonising Radiation
Source Of Exposure Exposure

Natural Radiation (Terrestrial and Airborne) 1.2 mSv per year
Natural Radiation (Cosmic radiation at sea level) 0.3 mSv per year
Total Natural Radiation 1.5 mSv per year
Seven Hour Aeroplane Flight 0.05 mSv

Chest X-Ray 0.04 mSv




Nuclear Fallout (From atmospheric tests in 50's & 60's) | 0.02 mSv per Year

Chernobyl (People living in Control Zones near

Chernobyl) 10 mSv per year

Cosmic Radiation Exposure of Domestic Airline Pilot 2 mSv per year

Health Risks Arising From Low Doses of lonising Radiation
Effect Risk Normal Incidence

Risk of cancer from 1 mSv of radiation 1in 17,000* | 57 in 17,000**

Risk of severe hereditary effect from 1 mSv of

o 1in 77,000 |1,770in 77,000
radiation

* Age standardized lifetime probability for whole population.
**Age standardized incidence rate for whole population (not necessarily fatal).

The risk of obtaining cancer from 1 mSv of radiation exposure is equivalent to the risk of getting
cancer from smoking approximately 100 cigarettes.
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Annex 4 - Health Effects of lonizing Radiation and Standards
for Control of Exposure

It is well known that high doses of ionizing radiation can cause harm, but there is continuing
scientific uncertainty about effects at low doses. At levels of dose routinely encountered by
members of the public and most present-day radiation workers, there is little or no epidemiological
evidence of health effects. Radiation protection standards recognise that it is not possible to
eliminate all radiation exposure, but they do provide for a system of control to avoid unnecessary
exposure and to keep doses in the low dose range.

Extreme doses of radiation to the whole body (around 10 sievert and above), received in a short
period, cause so much damage to the body that vital systems cease to function and death may result
within days or weeks. Very high doses (between about 1 sievert and 10 sievert), received in a short
period, kill large numbers of cells, which can impair the function of vital organs and systems. Acute
health effects, such as nausea, vomiting, skin and deep tissue burns, and impairment of the body.s
ability to fight infection may result within hours, days or weeks. The extent of the damage increases



with dose. However, .deterministic. effects such as these are not observed at doses below certain
thresholds. By limiting doses to levels below the thresholds, tissue reactions can be prevented
entirely.

Doses below the thresholds for tissue reactions may cause cellular damage, but this does not
necessarily lead to harm to the individual: the effects are probabilistic or 'stochastic’ in nature. It is
known that doses above about 100 millisievert, received in a short period, lead to an increased risk
of developing cancer later in life. There is good epidemiological evidence . especially from studies
of the survivors of the atomic bombings . that, for several types of cancer, the risk increases roughly
linearly with dose, and that the risk factor averaged over all ages and cancer types is about 1 in 100
for every 100 millisievert of dose (i.e. 1 in 10,000 per millisievert).

At doses below about 100 millisievert, the evidence of harm is not clear-cut. While some studies
indicate evidence of radiation-induced effects, epidemiological research has been unable to
establish that there are effects of statistical significance at doses below a few tens of millisieverts.
Nevertheless, given that no threshold for stochastic effects has been demonstrated, and in order to
be cautious in establishing health standards, the proportionality between risk and dose observed at
higher doses is presumed to continue through all lower levels of dose to zero. This is called the
linear, no-threshold (LNT) hypothesis and it is made for radiation protection purposes only.

There is evidence that a dose accumulated over a long period carries less risk than the same dose
received over a short period. Except for accidents and medical exposures, doses are not normally
received over short periods, so that it is appropriate in determining standards for the control of
exposure to use a risk factor that takes this into account. While not well quantified, a reduction of
the high-dose risk factor by a factor of two has been adopted internationally, so that for radiation
protection purposes the risk of radiation-induced fatal cancer (the risk factor) is taken to be about 1
in 20,000 per millisievert of dose for the population as a whole.

If the LNT hypothesis is correct, any dose carries some risk. Therefore, measures for control of
exposure for stochastic effects seek to avoid all reasonably avoidable risk. This is called optimising
protection. However, risk in this sense may often be assessed in terms of risk to a population, and
may not ensure sufficient protection of the individual. Consequently, the optimisation approach is
underpinned by applying dose limits that restrict the risk to individuals to an acceptable level. The
fundamental regulatory philosophy is expressed in three principles, based on the recommendations
of the International Commission on Radiological Protection (ICRP), which may be summarised as
follows:

Justification: human activities that cause exposure to radiation may be permitted only if they do
more good than harm;

Optimisation of protection: exposure to radiation from justified activities should be kept
as low as reasonably achievable, social and economic factors being taken into account;
and

Limitation of individual dose: doses must not exceed the prescribed dose limits.

Determining what is an acceptable risk for regulatory purposes is a complex value judgement. The
ICRP reviewed a number of factors in developing its recommendations, which have in general been
internationally endorsed, including by the World Health Organization, the International Labour
Organization and the International Atomic Energy Agency. Australia.s Radiation Health
Committee, now established under the ARPANS Act”, has recommended that the international
standards be adopted in Australia. The recommended dose limits are summarised as follows:



*for details, see ARPANSA.s Recommendations for limiting exposure to ionizing radiation (2002)

In most situations, the requirements for limiting individual risk ensure that doses are below
deterministic thresholds, but for cases where this does not apply, the recommended limits are as
follows:

*for details, see ARPANSA.s Recommendations for limiting exposure to ionizing radiation (2002)

In the case of occupational exposure during pregnancy, the general principle is that the embryo or
fetus should be afforded the same level of protection as is required for a member of the public. For
medical workers, the ICRP recommends that there should be a reasonable assurance that fetal dose
can be kept below 1 mGy# during the course of the pregnancy. This guidance may be generalised to
cover all occupationally exposed pregnant workers by keeping the fetal dose below 1 mSv. A full
explanation of radiation protection principles and of the recommended standards for Australia is
given in ARPANSA/NOHSC Radiation Protection Series No. 1: Recommendations for limiting
exposure to ionizing radiation (1995) and National standard for limiting occupational exposure to
ionizing radiation (both republished in 2002).

A The Australian Radiation Protection and Nuclear Safety Act (1998).

# The gray (Gy) is a unit of radiation dose. For X-rays and gamma radiation, it is
numerically equivalent to the sievert.

Occupational Health effects of Uranium
Mining
I

HEALTH

Uranium threatens the health of mine workers and the communities surrounding the mines.
According to the International Physicians for the Prevention of Nuclear War, uranium mining has
been responsible for the largest collective exposure of workers to radiation. One estimate puts the
number of workers who have died of lung cancer and silicosis due to mining and milling alone at
20,000.

Mine workers are principally exposed to ionising radiation from radioactive uranium and the
accompanying radium and radon gases emitted from the ore. lonising radiation is the part of the
electromagnetic spectrum that extends from ultraviolet radiation to cosmic rays. This type of
radiation releases high energy particles that damage cells and DNA structure, producing
mutations, impairing the immune system and causing cancers.

Uranium mining companies, including WMC and ERA, claim that they can minimise the risk to
“acceptable levels” by attention to proper ventilation of the shafts, and close monitoring of workers
to radioactive exposure. However, each time International Commission for Radiation Protection
and other experts/organisations conduct a review on "safe" levels of radiation exposure, they
conclude that low levels of ionising radiation are more dangerous than was previously decided.
On average, these organisations have concluded that the actual danger is twice as bad as they
thought twelve years before. This means that people are legally exposed to a certain dose of
radiation one year and the next year they are told that the dose was far too high.


http://www.anawa.org.au/health/index.html

The new limits mean that the annual risk of death (from cancer) for a uranium miner is 1 in 1250,
which is nearly ten times the risk of fatal injury in Australian industry generally, which is 1 in
20,000.

Even so the uranium industry has protested that the ICRP's new limits would be uneconomic for
underground mining. In the Roxby mine underground miners have received up to 30 milliSv a
year. The dose limits which the NHMRC has adopted permit a health risk which is clearly
unacceptable.

It is widely agreed in the scientific community that there is no safe level of radiation exposure.
Because it can take more than twenty or more years for cancer produced by low levels of ionising
radiation to become apparent, it is not easy to trace the cause. It is imperative that long term
medical records be kept of all workers, residents and their children, including those conceived
after leaving Olympic Dam and Ranger, and yet this is not being done.

At present there is no independent monitoring of the Roxby Downs or Jabiru communities. We are
the only 'developed' nation which has no such monitoring system in place. In twenty years time,
when the health effects of uranium are emerging, the people will be left to pick up the costs, just
like the asbestos mining communities before them.
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