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SUMMARY

NEED FOR THE PROPOSAL AND ENVIRONMENTAL IMPLICATIONS

This Environment Effects Statement (EES) describes and assesses the likely
environmental effects of the proposal to relocate the Health Commission's
existing radioactive residuals store to a site within the established Dutson Downs
waste disposal area, located 20 km south-east of Sale and 225 km east of
Melbourne.

There is a need, in the interest of public health, for a long-term or permanent
storage facility to be provided for obsolete but long-lived radioactive residuals
of low to medium activity arising from hospital, scientific, medical, industrial
and domestic uses. Residuals of this nature are currently stored at the rear of 7
St Andrew's Place, within the Treasury Reserve, at the eastern end of the
Melbourne central business district. The present store (a 3 metres by 5 metres
room) contains scaled sources of low to medium activity in approximately 120
suitably shielded outer containers.

The present radiation store does not represent a significant radiation or
contamination hazard to either staff operating the store or people working in
adjacent offices. Scientific staff handling the material are exposed to radiation
levels well below acceptable limits for radiation workers. The need for
relocation arises because the store is inadequate in relation to security, size,
work areas and testing facilities, and vehicular access.

The information presented in this EES demonstrates that the siting and
construction of the proposed radioactive residuals store and the procedures to be
adopted for the handling and storage of materials will not present an
unacceptable risk to public health and safety, nor will it involve any significant
adverse environmental effects.

Conservative estimates of radiation exposure to workers associated with the
operation of the store indicate that the dose received is two orders of magnitude
below levels considered acceptable by the National Health and Medical Research
Council and the International Commission on Radiological Protection thus
representing a negligible risk to workers' health.

In relation to members of the public the design of the store and the provision of
the security fence means that radiation levels in publicly assessible areas will be
indistinguishable from natural background levels so that the potential
incremental risk to public health would be insignificant.

Transportation of materials would be effected in accordance with the
international regulations for the safe transport of radioactive materials.

Evidence for the safety of the proposal is as follows:

The total amount of obsolete radioactive material in the existing store is
small both in absolute terms and in comparison with activities of radioactive
materials used in a variety of applications in the State. Only small additions
to the total inventory of the proposed store are expected.



Individual sources, even when unshielded, do not present a significant health
risk unless placed in contact with skin or in the near vicinity of the body for
many hours.

The radioactive materials are contained and shielded in such a manner that
they will not present a hazard to operators within the store or to members
of the public, during transport or when in the store.

The containers are small in size and total volume and a building of
22 metres by 7 metres as envisaged in the proposal will be adequate for long
term storage and will provide space for such associated activities as testing
and repacking of sources.

The radioactive materials are not capable of sustaining a nuclear reaction
and hence there is no possibility of a nuclear explosion or of a large scale
discharge of radioactive material.

The proposal relates only to long-term storage of radioactive materials.
Operations within the facility are related to storage of containers, with a
limited amount of testing and repacking of containers. There will be no
processing or discharge of radioactive materials. The radioactive materials
will not cause any environmental impact on the surrounding area.

Although the existing storage facility was not specifically designed for the
storage of radioactive material, it has been operated safely for more than
eight years without any significant risk to operating staff or any hazard to
the public. The proposed facility would be even safer as it has been sited
and designed for the particular purpose of the receipt and storage of
radioactive material. Design of the store and of safety and security
measures is in accordance with current codes of practice.

RADIATION, ITS EFFECTS AND THE MATERIALS INVOLVED (CHAPTER 2)

Ionizing radiation is radiation with sufficient energy to produce charged particles
(ions) in material through which it passes. Ionizing radiation occurs in a variety
of forms with different penetrating powers which are capable of detrimental
health effects upon people or their descendents.

People are unavoidably exposed to natural background radiation through external
irradiation and the ingestion or inhalation of naturally occurring radionuclides.
Also certain medical diagnostic procedures and treatments involve radiation
exposure. Radiation devices are commonly used in a variety of applications in
medicine, industry and research. Radiation protection standards, based on the
recommendations of the International Commission on Radiological Protection,
are used to limit the radiation exposures of workers and members of the public
to acceptable levels.

Material in the store

The material in the store has been collected over more than a decade and
comprises many different radionuclides.



From the radiation safety point of view, the materials of main concern are the
gamma and/or hard beta emitters. These are sealed sources from a variety of
applications in medicine, research and industry. The store contains a total of
approximately 280 gigabecquerels (7.5 caries) of the various beta/gamma
emitters. Because of the penetrating power of these emissions, solid shielded
containers are used to reduce radiation levels in the near vicinity of the sources.
The 0.5 metre thick walls of the store ensure that radiation levels outside the
store are acceptable.

The store also contains a total of about 2,800 gigabecquerels (75 curies) of
tritium (mainly in the form of tritium luminous signs). Compared to the other
sources in the store, tritium is much less hazardous in that it only emits beta
radiation of extremely low penetrating power. Consequently it does not present
any external radiation hazard. The sources are sealed, thus preventing the
possibility of inhalation or ingestion.

It is expected that in the future the amount of additional material that the
Health Commission would be required to receive and store would be less than in
the past. However, even if the total amount of material doubled, the radiation
levels in and surrounding the store would not double as the shielding and storage
of the sources would be arranged to reduce radiation levels.

The store does not contain, nor does the Health Commission accept, high activity
or fissile material (i.e. material capable of undergoing a chain reaction).
Therefore there is absolutely no possibility of the stored material inducing
radioactivity in other materials or of material undergoing a chain reaction
(fission) with effects such as explosions, increases in radioactivity or high
temperature.

ASSESSMENT OF ALTERNATIVE SITES (CHAPTER 3)

The following site selection criteria were used to assess possible sites for a
radioactive residuals store:

security of the site
direct vehicular access to the site
operational accessibility
presence of complementary facilities
land use compatability
land ownership
absence of natural or man-induced hazards
distance from centres of population
availability of adequate space.

In addition to the existing location at St Andrew's Place, six alternative sites
were considered:

'Attwood1, the Department of Agriculture's Veterinary Research Institute at
West meadows

the MMBW Sewage Farm at Werribee
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the MMBW Sewage Treatment Works at Carrum

the Department of Agriculture's Animal Research Institute at Werribee

the Latrobe Valley Water and Sewerage Beard's Dutson Downs Disposal
Farm, south-east of Sale

the Australian Radiation Laboratories, Yallambie.

Except in terms of operational accessibility, all the alternatives are generally
superior to the present location in terms of the other site selection criteria.

The Dutson Downs site is preferred because, with the exception of operational
accessibility and site security, it has advantages in terms of all other criteria.
As the need to enter the facility will be infrequent and as the facility itself will
be securely fenced, these disadvantages were not considered to be significant. It
is thus proposed to locate the new radioactive residuals store at Dutson Downs.

The approvals procedure to establish the facility at this site will involve
environmental assessment and a minor amendment of the Shire of Rosedale
Planning Scheme Part 2.

THE PROPOSAL {CHAPTER 4)

The proposal involves:

the construction of a new store at Dutson Downs;

transfer of the contents of the existing store at St Andrew's Place to the
new store;

ongoing acceptance of obsolete radioactive material and transfer to the new
store.

Siting and design

The site of the store is approximately 100 metres west of the LVW&SB's office
complex at Dutson Dov;«. The store itself will be a building of approximately
22 metres by 7 metres within a security fenced area of 28 metres by 27 metres.

Particular consideration has been given in the design of the store to features,
such as the maze design and the thickness of walls, which will result in radiation
levels external to the store being well within acceptable levels. 'The Code of
Practice for the Design of Laboratories using Radioactive Substances for
Medical Purposes' (NH&MRC 1981) would be used as a guide to building finishes
and servicing.

There would be several forms of security including an external security fence
with locked gates, a double set of security doors and a number of alarm systems
to detect fire, illegal entry and radiation levels with the various alarms
connected to the relevant authorities. All security systems aiid other critical
systems such as lighting would have a back-up emergency power supply in the
event of mains power failure.

iv



Transfer of the existing inventory

It is expected that the transfer would be effected in a single operation by road
with the existing sources packed into solid wooden boxes secured with metal
straps. A transport operator licensed to transport radioactive material would be
used for the actual vehicular transport.

Individual boxes would be packed into a single vehicle in a manner and with
additional shielding (if necessary) to keep exposure to levels below those laid
down in relevant regulations and codes of practice '. A "specially authorised
officer" of the Health Commission would accompany the transport vehicle in a
separate vehicle to provide a radiation safety escort. "Specially authorised
officers" would receive and store the material in the required manner on arrival
at Dutson Downs.

The "specially authorised officers" of the Health Commission are scientific and
technical persons trained specifically to manage radioactive material.

Routine operations

Routine operations, all of which would be conducted by "specially authorised
officers", would involve:

acceptance of the radioactive material
collection and transport of the material
receipt and storage of the material
logging and recording of material, and
monitoring.

ASSESSMENT OF RADIOLOGICAL EFFECTS (CHAPTER 5)

Estimates of radiation doses likely to be received by "specially authorised
officers" and members of the public in relation to the operation of the store and
the transport of the material have been made and assessed and found to be well
within relevant acceptable levels.

Radiation protection standards

There are various standards that are designed to protect radiation workers and
members of the public from being exposed to radiation at levels that would
represent an unacceptable risk of health effects. These standards are based on
the level of radiation to which a person may be exposed in addition to the natural
background levels of radiation. Since most effects of radiation are cumulative,
the acceptable dose-equivalent levels are expressed in terms of annual levels to
which workers or members of the public could be exposed each year of their life.

Levels associated with operation of the proposal

Calculations based on measurements at the existing store, the intended
operations for the proposal and the design of the new store show that the
exposure to radiation both of the "specially authorised officers" and of members
of the public would be well within acceptable limits even using conservative
assumptions which overestimate the dose received.



OTHER ENVIRONMENTAL ISSUES (CHAPTER 6)

Other environmental issues addressed in this EES are:

the land use compatibility of the store with existing and proposed
surrounding land uses at Dutson Downs. As the site for the store is located
within the Dutson Downs Disposal Area, it is well buffered from surrounding
land uses.

the risk of accidents involved with the proposal relate to the transport by
road of the material from Melbourne to Dutson Downs, and the storage of
the material at Dutson Downs. The accident risk is extremely low and
appropriate procedures exist to mitigate any possible adverse effects
associated with any incidents.

social effects of the proposal - the proposal will not have any direct
employment-related social effects but will be of broad community benefit
because the relocation of this storage facility to an appropriate and secure
location should allay any public fears associated with the storage of this
material in its present location.

economic implications - the proposal has no economic implications apart
from the relatively minor capital and annual operating costs of $230,000 and
$6,400 respectively.

physical and biological enviranmental effects - the proposal will have no
physical and biological environment effects of any consequence.

SAFEGUARDS (CHAPTER 7)

Each element of the location, design and operating procedures of the proposed
store (including appropriate and adequate safeguards) has been planned to ensure
that the store would not present a risk to public health and safety or to the
environment.

VI



HISTORICAL AND PRESENT SITUATION

1.1 INTRODUCTION

This Environment Effects Statement assesses the proposal to relocate the Health
Commission's existing radioactive residuals store to a site within the established
Dutson Downs waste disposal area located 20 km south-east of Sale and 225 km
east of Melbourne. The Latroba Valley Water and Sewerage Board (LVWSB) is
currently developing a proposal for the treatment and disposal of nuisance
wastes on 200 hectares (referred to as "J Zone") within the Dutson Downs waste
disposal area. The siting of the proposed store is consistent with the proposal by
the LVWSB (1984).

Th.re is a need in the interests of public health for a long-term or permanent
storage facility to be provided for obsolete but long-lived radioactive residuals
of low to medium activity arising from hospitals, scientific, medical, industrial
and domestic uses. Residuals of this nature are currently stored within the
Treasury Reserve at the eastern end of the Melbourne central business district.
The present store contains solid sealed sources of low to medium activity in
approximately 120 suitably shielded outer containers. The present radiation
store does not represent a significant radiation or contamination hazard to either
staff operating the store or people working in adjacent offices (Robotham, 1982).
The need for re-location arises because the store is inadequate in relation to
security, size, work areas and testing facilities and vehicular access.

1.2 HISTORY OF RADIOACTIVE WASTE STORAGE ARRANGEMENTS IN
VICTORIA

1.2.1 Legislative context

l:\ -1959, the Victorian Irradiating Apparatus & Radioactive Substances
Regulations were introduced and thereby provided for legislative control by the
Health Commission of Victoria over the use of radioactive materials. These
regulations provided that solid radioactive wastes must only be disposed of with
the approval of the Health Commission.

Prior to 1972, the Health Commission was able to arrange through the Australian
Radiation Laboratories for obsolete sources arising from Victorian centres to be
stored at a Commonwealth facility set aside for the storage of such material.
Since 1972, the disposal of radioactive residuals within Australia has become
primarily a matter for individual State Governments, as the possession and
disposal of these materials is subject to State legislation either through specific
Radiation Acts or regulations under Health Acts. In Victoria, the relevant Acts
are the Health Act 1958, the Health (Radiation Safety) Act 1983 and the Nuclear
Activities (Prohibitions) Act 1983.

In May 1984, the Irradiating Apparatus and Radioactive Substances Regulations
were repealed and the Health (Radiation Safety) Regulations 1984 were



introduced, and these regulations now control the use and storage of radioactive
substances in Victoria in approved medical, research and industrial applications.
These controls require that any radiation apparatus and any sealed radioactive
sources in Victoria must be registered with the Health Commission unless an
exemption from registration is granted by the Commission. Similarly, people
operating, repairing or otherwise dealing with any radiation apparatus or
disposing, storing or otherwise dealing with any radioactive substances must be
licensed by the Commission unless an exemption is granted by the Commission.

The Nuclear Activities (Prohibitions) Act 1983, prohibits any processes
associated with the nuclear fuel cycle and prohibits people from possessing,
using, selling, transporting, storing or disposing of by any means any radioactive
material unless they are licensed to do so under Sections 108AE and 108AF of
the Health Act 1958 (as amended by the Health (Radiation Safety) Act 1983).
The Nuclear Activities (Prohibitions) Act 1983 specifically exempts radioactive
materials used in medicine, research and approved industrial applications. These
are the types of materials involved in this proposal.

The relocation of the store for radioactive residuals from hospitals and certain
scientific and industrial processes is consistent with the provisions of the
Victorian legislation outlined above as it will ensure that these residuals are
safely stored until national arrangements are made for the permanent storage or
disposal of such residuals.

The legislative responsibilities of the Commonwealth are limited to controls on
the importation of radioactive materials and their transportation by air and sea.
In 1980, a joint Commonwealth/State Consultative Committee on Radionuclide
Waste was formed to examine broad, rather than site-specific issues, associated
with the management of radioactive waste.

1.3 PRESENT LOCATION OF THE RADIOACTIVE RESIDUALS STORE

Prior to 1972, when the storage of this radioactive waste material was
undertaken by the Commonwealth Government, the material was stored on
Commonwealth property at Derrimut, Victoria. The material stored at Derrimut
by the Commonwealth has now been transferred to a Commonwealth facility in
another State.

After 1972, any material accepted for storage by the Health Commission was
placed in an area under the control of the Commission in the basement ot"
5 Macarthur Street (formerly 5 Parliament Place). The store was relocated to a
disused incinerator room measuring approximately 3 metres by 5 metres
surrounded by brick walls 0.5 metres thick at the rear of 7 St Andrew's Place in
August 1976. This location is within the government office precinct at the
eastern end of the central business district of Melbourne. The store is operated
by the Radiation Safety Section of the Health Commission of Victoria.

Investigations confirm that the present store presents no hazard to nearby office
workers (Robotham, 1982), but the Health Commission has noted that it has
several functional difficulties, namely its limited size, its lack of vehicular
access and the absence of a suitable work and laboratory area to undertake tests
on the stored material. The general security of the store in this location is also
of concern to the Health Commission.



1.4 DECISION TO RELOCATE STORE

The current proposal under consideration dates from an announcement by the
Premier on 1 March 1983 that the Victorian Government intended to relocate tho
existing storage facility for radioactive residuals. The need for a new facility
was generated by a combination of factors including:

the Government's desire that such residuals should be stored in a manner
which is both compatible with accepted standards (National Health and
Medical Research Council 1981) and in a location which would ensure long-
term community acceptance.

a request by the Health Commission for a more operationally appropriate
facility.

concern expressed by the Victorian Public Service Association about the
location of such a store within a government office complex where a large
number of office workers are located.

An initial proposal to locate the new store at 'Attwocd', a Department of
Agriculture facility in Westmeadows resulted in considerable opposition from the
local community before it was subject to any formal environmental assessment.
As a result, a number of other sites were considered in lccational terms (see
Section 3) before the currently proposed site at Dutson Downs was selected for
detailed environmental assessment.

1.5 OUTLINE OF THE EES

The structure of this EES is as follows:

Section 2 provides a general introduction to radiation and explains many of
the terms used in the document. The contents of the proposed facility are
also placed in context with other sources of radiation.

Section 3 describes the existing storage arrangements and site selection
criteria for a new facility site. Alternative sites are described and
evaluated.

Section 4 describes the location and design of the proposed facility, the
procedures for the transfer of the existing invsntory to the new facility and
the procedures governing the routine operations of the facility.

Section 5 provides an assessment of the radiological effects of the proposed
store and transport operations.

Section 6 provides an assessment of other effects of the proposal in relation
to compatability with adjacent land uses, risk of accidents, community
perceptions, economic implications and effects on the physical and
biological environment.

A glossary of terms used and references cited in this report are appended.



RADIATION, EFFECTS AND MATERIALS INVOLVED

This section outlines the physical properties and effects of radiation and puts
into context the type and nature of the material associated with the existing and
proposed stores. A detailed and more technical assessment of the estimated
radiation levels and doses that workers and the public would be exposed to as a
result of future operations is given in Section 5. Terms used in this and
subsequent sections are defined in the glossary.

2.1 RADIATION

The word "radiation" in a general sense refers to energy emitted in the form of
waves or particles. In this EES, "radiation" is used in a more restricted sense to
mean "ionizing radiation"; that is, radiation with sufficient energy to produce
charged particles (ions) in material through which it passes. As described in
Section 2.3 humans can be exposed to both natural and man-made radiation.

Radioactive materials undergo spontaneous disintegration and change in energy
levels of the nuclei of their atoms with the emissions of ionizing radiations
which, in the present context, include:

alpha particles - that are identical in mass and electrical charge to a helium
nucleus;

beta particles - that are identical in mass and charge to an electron;

gamma rays - electromagnetic rays, similar to X-rays, but of very short
wavelength and high frequency.

Because of the basic physical dissimilarity of these forms of ionising radiation,
their abilities to penetrate matter are quite different. The most penetrating
radiations are the gamma rays which require considerable thicknesses of dense
material to reduce radiation levels (for example, it requires approximately
6.5 centimetres (cm) of concrete to reduce the intensity of cobalt-60 gamma,
radiation to half of its original level). Alpha particles have the least penetration
and can be stopped by a sheet of paper. Beta particles will be almost completely
absorbed by 2 cm of water. In the context of this EES, a distinction is made
between the different penetrating power of beta particle emitters, with the term
"soft beta emitter" being used for those radioactive materials such as ^ritium
that emit low energy beta particles and "hard beta emitters" for materials that
emit beta particles with higher energy.

Radiations with low penetrating power (ie. alpha, soft beta) present little or no
hazard when the radioactive material is external to the body, but care must be
taken by means of suitable containment to ensure that the material itself is not
inhaled or ingested (these materials are said to present an internal radiation
hazard).



Radiations with high penetrating power (ie. gamma radiations) are capable of
penetrating body tissues and causing serious harm and must be effectively
shielded to ensure safety (these radiations are said to present an external
radiation hazard).

Several important factors associated with radioactivity are:

. The "activity" of radioactive material is defined as the number of atoms
undergoing radioactive decay (disintegration).

For any particular type of radioactive material the instantaneous rate of
decay is dependent only on the type of material and not on other factors
such as its temperature or chemical state.

The "energy" of the emitted particles and rays as it influences their
penetrating power. However as noted above the form of the ionizing
radiation (that is, whether it is as alpha or beta particles or gamma rays) has
the major influence on its penetration.

For a particular mass of material the activity decreases over time as the
radioactive materials decay. The time taken for the activity to decay to
one half of its original value is termed the "half-life", and, after a further
"half-life", the activity will decrease to one quarter (that is, one half
multiplied by one half) of the original activity. Thus for material with a
short half-life the activity will decrease rapidly whereas if the half-life is
long, the activity of a given sample will decrease only very slowly.

2.2 BIOLOGICAL EFFECTS

2.2.1 Types of biological effects

The biological effects of radiation vary and depend on the type and amount of
radiation and on the part of the organism exposed to the radiation. Distinctions
are made between:

"somatic" and "hereditary" effects, and
"stochastic" and "non-stochastic" effects.

Somatic effects are those for which the biological consequences are manifest
(evident) in the exposed individual whereas hereditary (genetic) effects are
manifest in descendents.

Stochastic effects are those for which the probability (chance) of an effect,
rather than the severity, are dependent on the amount of radiation received. In
such circumstances, radiation protection is based on keeping exposure "as low as
reasonably achievable" (the 'alara' principle) such that the risk and degree of
adverse effects are considered acceptable when balanced against the beneficial
effects of the use of the radioactive material. Non-stochastic effects are those
for which the severity of the effect varies as a function of the amount of
radiation received, and for which there is commonly a threshold level of
radiation below which no detrimental effects will occur. For non-stochastic
effects protection is achieved by keeping radiation levels below the threshold at
which effects would occur.



Because of the different sensitivities of various body tissues and organs to the
various forms of radiation, it is common to make allowances for these
differences in establishing the allowable (acceptable) levels and types of
radiation to which people can be exposed.

2.Z.Z Relevant unite of measurement

In recent years there has been a change from the traditional and commonly used
units of radiation measurement to the International System of Units (SI). This
document will use both systems. The relevant units of measurement are:

Activity. This relates to the number of atoms disintegrating per second in a
mass of radioactive material, with units being:

the SI unit becquerel (Bq), being one disintegration per second, or
gigabecquerel (GBq), being 1,000 million disintegrations per second; and

the curie (Ci) being 37,000 million disintegrations per second.

Energy. The "energy" of a particle or ray determines its ability to penetrate
matter. For two particles or rays of a given type, the particle or ray of
higher energy will be more penetrating.

Units used are:

the SI unit of "joule", and
the million electron volt (MeV) which equals 1.6 x 10~" joules.

Absorbed dose. The "absorbed dose" is a measure of the amount of ionizing
radiation energy absorbed by a unit mass of matter, with units being:

the SI unit "gray" (Gy), which is equal to one joule of energy absorbed
by one kilogram, and

the "rad", which is numerically equivalent to 0.01 gray.

Dose-equivalent. The "dose-equivalent" allows for the expected biological
reponse of different types of absorbed ionizing radiation, and is the common
unit used in setting limits for radiation protection. Units used are:

the SI unit "sievert" (Sv), which is also equal to one joule of energy
absorbed by one kilogram, or the microsievert (pSv) being one millionth
of a sievert; and

the "rem" (which is numerically equivalent to 0.01 sievert and 10,000
uSv) and the millirem (mrem-one thousanth of a rem, or 10 uSv).

It is noted that these units do not include any time component. Since the
effects of radiation are normally cumulative, it is common for the limits to
be expressed in a total dose-equivalent on an annual basis with this giving
due allowance that the annual dose-equivalent could be experienced year
after year.



Dose rate. It is common to express the radiation at a particular position in
terms of the dose-equivalent per unit time (for example, in sieverts or
microsieverts per hour); where the radiation level is constant, the dose-
equivalent can be calculated by multiplying the dose rate by the time of
exposure.

Working level. In contrast to the solid nature of the radioactive material
and decay products of most substances being considered in this report, the
solid radioactive material radium-226 (of which there are sources in the
store - see Table 5.1) decays initially to the gaseous radon which
subsequently decays in four steps to produce four short-lived "radon
daughters" and then the relatively stable lead-210. The different conditions
related to this decay process give rise to the concept of the unit of "working
level" (WL) being used for radon daughter exposure. The standards are
discussed further in Section 5.2.

2.3 SOURCES OF RADIATION

Humans can be exposed to three main sources of radiation:

. natural background radiation;
radiation received as part of medical and dental diagnosis and treatment;
other man-made sources of radiation in industry and scientific applications.

Radiation exposure from natural sources includes external irradiation from
cosmic rays and radioactive substances in the soil and in building materials, and
internal irradiation through eating, drinking and breathing in of naturally
occurring radionuclides. The United Nations Scientific Committee on the
Effects of Atomic Radiation (UNSCEAR 1982) has estimated that the annual
radiation dose per person from normal exposure to natural sources of radiation is
about 2,000 pSv (200 mrem). This is the accepted background level in Victoria.
However, the level of natural background radiation varies throughout the world
with altitude, latitude and local soil composition. In certain parts of the world
significant populations are exposed to higher natural background radiation. For
example, in Kerala in India the population is exposed to annual dose-equivalents
of up to 26,000 uSv (2,600 mrem) from natural background radiation.

People have been exposed to ionizing radiations from the use of X-rays and
radiopharmaceuticals for the purposes of medical diagnosis or treatment since
the early part of the century. Averaged over the total population this represents
an annual dose of about 1,000 uSv (100 mrem). Individual patients may require
doses which are more than a hundred times higher than the average figure. A
single chest X-ray gives a dose of about 200 uSv (20 mrem), while more complex
diagnostic X-ray procedures can cause a patient to receive a dose of up to
20,000 pSv (2,000 mrem). The considerable benefits derived from these
exposures far outweigh any small risks to the the individuals.

Radiation exposure can also occur from industrial and scientific activities
involving radioactive materials. In addition, health workers such as
radiographers, can receive doses from equipment or procedures using radioactive
sources for patient treatment. Standards and codes have been developed to set
acceptable limits of exposure to these types of man-made sources of radiation.



The limits are set so that the incremental doses received above exposure to
natural background radiation do not involve unacceptable health risks to workers
or members of the public. The limit for workers v.rhose occupation might involve
radiation exposure is 50,000 uSv (5,000 mrem) as an annual exposure limit for
stochastic effects. The annual exposure limit for members of the public is one
tenth of this, i.e. 5,000 uSv (500 mrem) which is comparable to exposures
associated with high natural background levels and less than patient exposures in
certain medical procedures.

2.4 THE MATERIAL INVOLVED IN THE PROPOSAL

Normally radioactive residuals are required to be returned to the original
supplier, which in the Victorian context would mean to either the Australian
Atomic Energy Commission at Lucas Heights (NSW) or overseas. However, there
are occasions, such as when the original supplier has gone out of business, that
such return is not possible and in the interests of public health, the Health
Commission accepts the material for storage until such time as the intended
Commonwealth Disposal Facility is operational (refer Section 3).

The material stored to date, and additional material which may have to be stored
in the future, originates from a wide variety of applications in medicine (for
example, radium plaques, strontium-90 applicators), in industry (for example,
thickness gauges, density gauges) and from the domestic consumer (for example,
smoke detectors). There are also minor quantities of waste from radio-
chemicals, radio-luminous compounds and compasses analytical equipment, and
mineral samples.

The Health Commission only accepts for storage radioactive residuals with low
to medium activity. It does not accept high activity or fissile material (i.e.
material capable of undergoing a chain reaction). Therefore there is absolutely
no possibility of the stored material inducing radioactivity in other materials or
of the material undergoing a chain reaction (fission) with effects such as
explosions, increases in radioactivity or high temperature.

Examples of the materials requiring storage are old radium plaques and needles
which have been used in the past for cancer treatment, in particular skin cancer.
Typically in such treatment an unshielded radium plaque would be placed in
contact with the affected skin for a period of some 30 to 60 minutes per
treatment. Exposure at close distances to the unshielded plaque for short
periods of time presents a relatively small risk, but it is the concern that people
may be unwittingly exposed for long periods of time that determines the need for
the plaques (and the other materials in the store) to be securely shielded and
stored.

2.4.1 Activity of material

The material in the existing store has been collected over more than 10 years.
Details are given in Section 5.1, but it is relevant to note that the total activity
of the current inventory in the store is:

about 280 GBq (7.5 Ci) of the gamma and "hard beta" emitters;
about 2,800 GBq (75 Ci) of the "soft beta" emitters;



For comparison the activity of the following is noted.

Single gamma radiation sources in industrial radiography equipment used to
test for defects in welds and metal castings typically have activities of 750
to 3,300 GBq (Z0 to 90 Ci).

Radiation sources used in borehole logging devices for geological
investigations can have activities of about 550 GBq {15 Ci).

The Peter MacCallum Hospital in Melbourne uses radioactive material for
medical purposes. The total activity of the current inventory of material at
the store is about 2 per cent of that at the hospital, while in terms of
gamma emitters the store contains only about 0.1 per cent of that at the
hospital.

Radioactive material with activities much in excess of that contained in the
store is frequently transported safely in Melbourne and special permission
for single loads is required from the Health Commission only if the total
activity exceeds 3,700 GBq (100 Ci).

Z.4.Z Containment of material

The containment of the material involved in the present proposal is relevant as it
further enhances its security. The majority of the radioactive sources are solid
though the gaseous tritium represents the major activity. For their normal
industrial use the solid sources are encapsulated in foil coatings, stainless steel
or similar metal to protect the physical integrity of the source and prevent
escape of source material while also enabling the emission of radiation
consistent with its use. The encapsulated solid material is then shielded to
reduce radiation levels in the vicinity. For example, the radioactive material in
gauges is normally totally shielded except for shutters that open when the
measurements are to be made. For storage of such industrial sources, additional
shielding can be provided by placing the encapsulated material in lead pots.
Some of the medical sources may require sealing for their safe storage. For
example, radium needles used in cancer therapy have been sealed in lead pots
and then set in concrete within paint tins both to enhance security and to provide
a degree of shielding. The degree and form of shielding afforded to any source
depends on its activity, and on the type of radiation that it emits.

Gaseous tritium represents the major activity in the present store. The tritium
sources are mainly disused signs such as the "EXIT" sign shown in Figure 5.1 in
which the tritium is enclosed in toughened glass. Typically the glass is
surrounded by a metal and perspex frame to form the sign itself. Since tritium is
an emitter of very low energy beta particles only, the beta particles are
completely absorbed in the glass. In the unlikely event that the external metal
and perspex were damaged sufficiently to enable the toughened glass to fracture
the tritium would rapidly escape and disperse into the atmosphere. It is noted
that tritium is naturally formed in the upper layers of the atmosphere and is
present throughout the atmosphere, the oceans and other waters.

Although tritium is the only non-solid material placed in the store it is noted
that the decay chain of radium involves the very short half-life radon gas. The
form of sealing in lead pots set in concrete as described above greatly reduces
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the escape of the radon gas before it decays to the solid radon daughters. It is
noted that radon also occurs naturally in the atmosphere and makes a significant
contribution (often over 50 per cent) to the natural background radiation dose.

The safety provisions of the store are directed towards ensuring that the
radioactive materials therein are so packaged and shielded that people who are
required to work in the store are not exposed to a significant internal or external
radiation hazard. The walls of the store provide additional shielding against
gamma radiation to ensure that the radiation levels in the near vicinity of the
store approach background levels.
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ASSESSMENT OF ALTERNATIVES

3.1 NEED FOR STORAGE

3.1.1 Present storage facility

Although the present storage facility does not represent a radiation hazard to
Health Commission staff directly associated with the facility or other staff in
adjoining areas, the present storage facility dcos have a number of shortcomings
as illustrated in Figure 3.1:

There is no vehicular access which makes access to the facility difficult
with large or heavy containers;

The floor has not been sealed to facilitate cleaning in the unlikely event of
radioactive material spillage;

Lack of adjoining work or test area;

Space for handling any radioactive source material is limited for such things
as transferring material in store;

No automatic fire detection or extinguishing system is in place (although it
should be noted that the integrity of the stored material would not appear to
be susceptible to fire damage).

It is considered desirable that a facility specifically designed for storage of
radioactive material with source handling and contamination control facilities be
developed.

3.1.2 Commonwealth/State Consultative Committee

A Commonwealth/State Consultative Committee has been formed to prepare
recommendations for implementing the coordinated management in Australia of
radioactive waste arising from the medical, industrial and research use of
radionuclides. This Committee has reported twice since its inception in 1980
(Commonwealth-State Consultative Committee 1981, 1983) and the
recommendations of these reports have implications for the Victorian Health
Commission's role in the storage of radioactive residues.

The Committee had identified (Commonwealth-State Consultative Committee
1983, p.l) two broad categories of radioactive wastes to which significantly
different management techniques can be applied:

wastes in small quantities or low radiotoxicity which could be allowed to
disperse into the environment;

• wastes which require longer term isolation from the biosphere.
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Wastes belonging to the first group are generally disposed of by the users of
radioactive materials in accordance with State regulations - in Victoria, the
Health (Radiation Safety) Regulations, 1984. It has been agreed by the relevant
States and Territory Ministers that the Commonwealth should be responsible for
initiating appropriate management arrangements for wastes requiring long term
storage and the Committee has recommended that the Commonwealth proceeds
with investigations into the development of facilities for interim and long term
storage. The Committee considers that most of the wastes in store are suitable
for disposal by shallow ground burial at specially selected areas, although a small
quantity will have to be stored indefinitely.

Thus, in the long term, on the basis of the Committee's recommendations, the
user of radioactive materials and the Commonwealth will have the principal
responsibilities in the management of radioactive waste arising from the
medical, industrial and research use of radionuclides which cannot be returned to
the original supplier.

3.1.3 Appropriate nature of the facility

To overcome the shortcomings of the present storage facility until
Commonwealth facilities are available for radioactive residuals requiring longer
term isolation, the Victorian Health Commission proposes to construct a storage
facility to contain low to medium activity residuals already stored at St
Andrew's Place and future residuals of a similar nature for which there is no
other means of disposal. The physical volume of the material which has been
accumulated over more than 10 years is quite small, and has been fitted into a
room with a total floor area of 5 metres by 3 metres and which contains a large
incinerator. It is considered that a small room would be adequate to cope with
the anticipated volume for some decades.

3.2 SITE SELECTION CRITERIA

In examining the possible sites for a radioactive storage facility a number of
factors are relevant:

the security of the site - it is desirable to have a site to which access is
controlled to prevent inadvertent public access to the facility;

direct vehicular access to the site - it is preferable to be able to offload
radioactive material directly from the transporting vehicle to the storage
facility;

operational accessibility - most of the material originates from premises in
the Melbourne metropolitan area and proximity to the city is desirable from
an operational viewpoint;

presence of complementary facilities - it is advantageous for the storage
facility to be at the same site as waste disposal or treatment facilities, or
laboratories which already either use or store radioactive or nuisance
materials. In such circumstances staff are familiar with, and procedures
have already been developed for, handling wastes or radioactive materials;
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land use compatibility - it is preferable to locate waste storage facilities
away from residential and publicly occupied areas;

ownership of land - it is desirable not to displace alternative uses (existing
or future) of the Commonwealth or private land owners;

absence of natural or man-induced hazards - it is preferable for the site not
to be exposed to potential hazards associated with earthquakes, bushfires,
flooding, lightning, soil instability or aircraft flight paths;

distance from centres of population - although the facility does not
represent a public health hazard it is desirable for it to be distant from
concentrations of population to avoid public anxiety about the nature of the
storage;

adequate space available - the site would need to have sufficent area
available in order to locate the storage facility.

3.3 ALTERNATIVE SITES

In identifying alternative sites, locations were selected which were considered to
be functionally compatible with a radioactive residuals store as this was
considered the best way to satisfy the other site selection criteria. Functionally
compatible locations were considered to be those which were already involved in
waste disposal or in the handling of radioactive materials. Although other
institutions such as hospitals and universities use significant quantities of
radioactive materials for medical or research purposes, the location of a
radioactive residuals store there was not considered to be functionally
compatible with the primary purpose of such institutions. The following
alternative sites to St Andrew's Place were identified (Figure 3.2):

'Attwood', Westmeadows - the Department of Agriculture's Veterinary
Research Institute which includes an existing laboratory that uses
radioactive materials;

MMBW Sewage Farm, Werribee - the Melbourne and Metropolitan Board of
Works' farm for the treatment of Melbourne's sewage and wastewater from
the central, northern and western metropolitan area;

MMBW South Eastern Purification Plant, Carrum - the MMBW plant which
uses mechanical and biochemical processes for the treatment of Melbourne's
sewage and wastewater from the southern and eastern metropolitan area;

Department of Agriculture Animal Research Institute, Werribee - this
facility includes a number of research laboratories concerned with various
aspects of research related to animal husbandry.

LVWSB Dutson Downs Disposal Farm - the site operated by the Latrobe
Valley Water and Sewerage Board and presently used for the treatment of
sewage and industrial wastes and part of which is proposed for the disposal
of nuisance wastes.
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Australian Radiation Laboratory, Yallambie - This laboratory conducts
research and development and provides surveillance and advisory services on
health hazards from the various radiation sources and prepares protection
standards and codes of practice for their safe and efficient use. It also
maintains national standards of radiation dose and of radioactivity.

3.4 EVALUATION OF ALTERNATIVE SITES

3.4.1 Comparison of alternatives

Table 3.1 sets out the evaluation of alternative sites as well as the existing
facility at St Andrew's Place in relation to the site selection criteria cited
above.

The evaluation of the St Andrew's Place site in relation to the various selection
criteria (in the order cited in Table 3.1) is as follows. The security of the
present store relies on a single padlocked door complemented by the after-hours
security arrangements for Government buildings in the complex at St Andrew's
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Place. The door is suitably labelled indicating the presence of radioactive
materials and that there is no entry to unauthorised persons. Although these
arrangements are adequate, the site has inherently poor security because of
general public accessibility to the buildings surrounding the store. Vehicular
access is poor because direct access is not available. Materials have to be
moved through a carpentry workshop. Operational accessibility is excellent
because of the store's central location with respect to the likely sources of
radioactive residuals. Being in an area of offices, there are no complementary
facilities to a radioactive materials store, and it is not desirable to locate such a
store adjacent to offices.

The store is State-owned and is not displacing an alternative use. In relation to
potential hazards, the store has no fire detection system and only a hand-held
extinguisher. This is only a minor disadvantage as the flammable content of the
store is negligible. The available space in the store is inadequate for
manipulating or moving stored material and there is no easy way to expand the
store without additional construction.

For the alternative sites considered for the store, all could provide direct
vehicular access, all were selected because they contained complementary
facilities and all have adequate space for a store with an adjacent area for
working with any items from the store. The site security varies for the
alternative sites considered with Attwood, the MMBW Plant at Carrum and
ARL's laboratory at Yallambie having advantages over Dutson Downs, the MMBW
Farm and State Laboratories at Werribee where public accessibility is greater
and security less stringent.

Operational accessibility is greatest for sites closer to the central Melbourne
area - Attwood, Yallambie and Carrum being more accessible than Werribee,
while Dutson Downs is a considerable distance from Melbourne which is the
major source of radioactive residuals. All sites are generally compatible with
adjacent uses although Dutson Downs and the MMBW Farm at Werribee have
greater buffers from residential areas.

Land ownership is not an issue for any site except the ARL Laboratory at
Yallambie. The Commonwealth does not consider that the ARL Laboratory is a
suitable location for the proposed store as the purpose and operation of the site
is not directed to management of obsolete radioactive material. The other sites
are owned either by the State or a statutory authority and do not involve the
displacement of an alternative use.

In relation to potential natural disasters or man-made catastrophes such as
earthquakes, bushfires or plane crashes, any such events are extremely unlikely
to occur at any of the sites considered.

Dutson Downs has the greatest distance from major centres of population. The
MMBW Farm at Werribee is well buffered from populated areas while the other
sites are in the general vicinity of urban areas.
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3.4.2 Preferred site

Table 3.1 sets out the relative advantages and disadvantages of the alternative
sites considered in relation to the site selection criteria. In comparing the
alternatives to the present store at St Andrew's Place it is clear that, except in
terms of operational accessibility, all of the alternatives are generally superior
in terms of the site selection criteria.

Table 3.2 Comparative advantages of alternative sites

Alternative sites considered

Site selection criteria

f>////6*/i/*/
Site security

Vehicular access

Operational accessibility

Complementary facilities

Land use compatibility

Ownership of land

Distance from population centres

Adequacy of space

* • ** * * *
*

* ** *
*

* * * * *

* * * * * *

1. Potential natural or man-made
hazards are not considered to
be an advantage or
disadvantage for any site.

Major disadvantage

Minor disadvantage

Major advantage

Minor advantage

The site at Dutson Downs is preferred because, with the exception of operational
accessibility, it has advantages in terms of all other criteria. Because the need
to access the store will be infrequent, this disadvantage was not considered to be
significant. It affords direct vehicular access to the site of the proposed store,
it is located within an established waste disposal complex, the land is owned by a
statutory authority and located at substantial distances from major urban
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centres and offers adequate space for the location of the store. There is not
strict overall site security throughout the Dutson Downs complex but the
proposed store itself will be secured against inadvertent public access (see
Section 4.1.Z). Thus it is proposed to locate the new radioactive residuals store
at Dutson Downs.

3.5 APPROVALS PROCEDURE

The approvals procedures required before Duston Downs can be accepted as the
site for the radioactive residuals store are:

assessment of environmental effects
planning approval.

No Works Approval or Licence will be required under the Environment Protection
Act 1970 as there will be no emissions to air, water or land which would require
such a licence.

3.5.1 Assessment of environmental effects

Although the proposed relocation of the radioactive residuals store would not
have any significant environmental effects, the preparation and exhibition of an
Environment Effects Statement (EES) was considered the most desirable way of
informing the public about the proposal. The process involves publication of an
Environment Effects Statement by the project proponent and public exhibition of
the EES. Public comments are then considered by officers of the Ministry of
Planning and Environment and occasionally by an independent panel. The
Minister makes the assessment after consideration of the EES, cf public
comments and of reports prepared by the officers and the panel.

3.5.2 Planning approval

The Dutson Downs Sewage Farm is reserved under the Shire of Rosedale Planning
Scheme Part 2 (approved on 12 September 1978) as a Public Purposes Reserve
No. 10 - Latrobe Valley Water and Sewerage Board. As the proposed store would
be operated by the Health Commission of Victoria, an amendment to the
Planning Scheme will be required to appropriately reserve the land for Health
Commission purposes. The land on which this store would be sited will remain in
the ownership of the LVW&SB which would lease it to the Health Commission.

Since planning and environmental issues are addressed in this EES and since there
is ample opportunity for public comment in the EES process, it will be
recommended that the necessary amendment to the Planning Scheme should be
effected by a Ministerial amendment under Section 32 (6) of the Town and
Country Planning Act 1961. This amendment would not be advertised. The use
of this approval procedure is justified because of the State significance of the
proposal and because the amendment represents an administrative rather than a
substantive change to the planning control; that is, transferring control of the
site from the LVW&SB to the Health Commission.
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THE PROPOSAL

The proposal involves:

the construction of a new store at Dutson Downs (Section 4.1);

transfer of the contents of the existing store at Parliament Place to the new
store (Section 4.2);

ongoing acceptance of radioactive material and transfer to the new store
(Section 4.3).

It is emphasised that much of the store design, transport operations and the on-
going acceptance and transfer of material are controlled by Commonwealth and
State codes of practice and regulations (for example, National Health and
Medical Research Council 1981, Health (Radiation Safety) Regulations, 1984).
Many of these codes and regulations and the operational procedures are based on
the overriding policy of minimising all exposure to radiation, even when the level
of exposure would be substantially below the radiation limits set for operators or
the general community. The procedures also account for the desire to allay any
fears of the community in relation to the risk of exposure.

The term "specially authorised officer" appears throughout this section. These
are scientific and technical officers employed within the Radiation Safety
Section of the Health Commission and are trained and experienced in the
handling and management of radioactive materials, and are concerned with the
implementation of Division 2AA - Radiation Safety of the Health Act 1958, as
amended by the Health (Radiation Safety) Act 1983.

4.1 THE PROPOSED NEW STORE

4.1.1 Site

The general location of the site for the radioactive residuals store is shown in
Figure 4.1. The site is within the Shire of Rosedale some twenty-five kilometres
south-east of Sale (population 15000). The Dutson Downs Disposal Farm is 4 km
from the small township of Dutson Downs on the road to Golden Beach.

Selection of the Dutson Downs Disposal Farm as the general area for the store
was described in Section 3.3. Within the overall Farm area, factors involved in
the precise site selection incli_-.dd:

locating the store so that it would be readily visible to the permanent
operators at the Farm to enhance its security;

locating the store away from the operating waste treatment facilities and
the proposed nuisance waste treatment and disposal facility so as not to
interfere with the operational flexibility of these facilities;
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locating the store close to existing power, water supply and telephone
services, and road access;

locating the store as far as practicable from the R.A.A.F. bombing and
gunnery range to the north-west of the Farm, and from the Farm residences
at the north west of the Farm.

The chosen site is about 100 metres west of the office complex as shown in
Figure 4.2 and is in full view of the office complex.

4.1.2 Store design and layout

The proposed layout and design of the store is shown on Figure 4.3. This shows a
building of about 22 by 7 metres overall size within a security fence 10 metres
from the building. At one end of the building will be a small amenities area
containing a toilet, shower and a tearoom/rest area. Separating the amenities
area from the radioactive residuals store will be a three (3) metre wide roofed
breezeway to provide a roofed unloading area and outdoor working area. Details
of the layout and design are described below:

Layout and isolation

The amenities area would be physically separated from the storage area and the
plant room for the air conditioning unit would open only to the outside. Thus
storage and laboratory areas would need to be accessible only to the "specially
authorised officers" for the specific tasks of depositing material to store and
recording its location except for the infrequent task of working in the laboratory
with damaged or inadequate shielding and containment. It is expected that
routine delivery of material to the store would not require the specially
authorised officer to be in the storage and laboratory area for more than about
15 minutes. Maintenance in the plant room would not involve any access to the
storage area.

The building would have a "maze" design to isolate the storage areas from the
work/laboratory area (see Figure 4.3). Further there would be two "activity
level" storage areas, with the higher "activity" area having greater shielding and
not required to be entered except for the placement of materials in this part of
the store.

The external security fence would prevent unauthorised access to the building.
The fence is located to ensure that radiation levels external to the fence will be
negligible, thus preventing any public exposure to radiation from the store.

Structure and building design

Over-reinforced structural concrete would be used in preference to other
materials because of its dimensional stability and ability to absorb radiation.
The thickness of the walls (0.4 metres) is such as to achieve radiation dose rates
indistinguishable from natural background radiation at the external security
fence. Special treatment of construction joints and additional reinforcing would
be incorporated to contain cracking and openings in the concrete. The building
design would ensure a three hour fire rating though it is emphasised that there
would be little flammable material in the building.
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Building finishes and services

"The Code of Practice for the Design of Laboratories using Radioactive
Substances for Medical Purposes" (NH & MRC, 1981) would be used as a guide to
building finishes and servicing. Specific aspects include:

epoxy floor coatings and epoxy wall and ceiling paints would be used to
facilitate cleaning, and, in the extremely unlikely event of radioactive
material being liberated from a source, would prevent any material
penetrating pores in the concrete;

the sink in the laboratory would drain to an underground steel storage tank,
the contents of which would be checked for radioactivity before release to
the sewage lagoons at Dutson Downs. It is unlikely to contain other than
trace amounts of radioactivity. Thus there will be no possibility of any
radioactive water or other substance being discharged to the environment in
excess of limits allowed under the Health (Radiation Safety) Regulations,
1984.

the storage and laboratory areas would be mechanically ventilated to
prevent internal condensation and to control radon levels within the store.
The ventilation system would operate on an intermittant time basis while
the building is unattended. A manual override would enable the system to
operate continuously when the building is in use. Although it is most
unlikely that the atmosphere within the store would contain significant
concentrations of radioactive dust, air would be passed through a very high
efficiency filter designed for more than 99.97 per cent removal of particles
down to sizes of 0.3 microns;

the laboratory and working area facilities would include a fume cupboard,
benches with impervious surfaces, and lead shielding for working with
unshielded radioactive material as is standard practice for any laboratory
designed to handle radioactive materials.

Security

There would be several forms of security, starting with the external security
fence with locked gates. The well recognised signs indicating the presence of
radioactive material would be prominently displayed on the doors of the store.
Entrance to the store would be via a double set of security doors. The "specially
authorised officers" would be the only people required to enter the store for
normal operations. Entry by others would not be permitted unless authorised and
accompanied by a "specially authorised officer".

There would be a number of alarm systems to detect fire, illegal entry and
radiation with the various alarms connected to the relevant authorities so that
there can be an appropriate response in the event of any emergency. All
security systems and other critical systems such as lighting would have a back-up
emergency power supply in the event of mains power failure.
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4.2 TRANSFER OF THE EXISTING INVENTORY

Table 5.1 (Section 5.1) identifies that the inventory of radioactive material at
the existing store includes about 280 GBq (7.5 Ci) of medium to high energy beta
gamma emitters and about 2800 GBq (75 Ci) of low energy beta emitters. For
comparison, the activity of single sources of medium to high energy gamma
emitters used for industrial radiography for testing metal castings and welds is
typically in the range of 700 to 3,300 GBq (20 to 90 Ci). Further, special permits
for transport of radioactive material are only required when the total activity of
a single load exceeds 3,700 GBq (100 Ci), with this level commonly being
interpreted only in relation to the medium to high energy emitters. Accordingly
the transfer of the existing inventory from Melbourne to Dutson Downs does not
represent a situation that could be considered atypical with respect to the
quantity or type of radioactive material to be moved. All aspects of the transfer
would be carried out in conformity with the 'Code of Practice for the Safe
Transport of Radioactive Substances 1982' (Commonwealth of Australia 1982).

It is expected that the transfer would be effected in a single operation by logging
and packing of the existing sources into solid wooden boxes secured with metal
straps and sized to be handled by two persons. A transport operator licensed to
transport radioactive material would be used for the actual vehicular transport.

Individual boxes would be packed into a single vehicle in a .manner and with
additional shielding (if necessary) to keep exposure to levels below those laid
down in relevant regulations and codes of practice (see Section 5). Radiation
levels would be checked to ensure:

adequate shielding and packaging of containers
levels external to the truck are within code requirements
levels in the driver's cabin are below allowable levels.

A "specially authorised officer" of the Health Commission would accompany the
transport vehicle in a separate vehicle to provide a radiation safety escort.
Specially authorised officers would receive and store the material in the required
manner on arrival at Dutson Downs.

4.3 ROUTINE OPERATIONS

Routine operations would involve:

acceptance of the radioactive material,
collection and transport of the material,
receipt and storage of the material,
logging and recording of material, and
monitoring.

All these operations would be conducted by the "specially authorised officers" of
the Health Commission. The Health Commission would enter into an agreement
with the LVW&SB in relation to day-to-day external observation of the store and
routine maintenance requirements such as grass cutting.
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Acceptance of the material

As described in Section 2, the Health Commission would store only sealed
radioactive residuals of low to medium activity which cannot be returned to the
original supplier of the radioactive source. When the Health Commission became
aware of material that it was either asked to accept, or for which it believed it
should be responsible in the interests of public health, it would first determine
whether the material fulfilled the criterion of being unable to be returned to the
original supplier. Only when material cannot be returned to the original supplier
would the Health Commission consider assuming responsibility for storage. In
particular, high activity or fissile material would not be accepted. Details of the
material such as the type of source, its activity and method of containment
would be sought in writing. The adequacy of containment would also be
determined and if unsuitable in terms of encapsulating the material, shielding of
the radioactive source, or ability to be transported, the holder of the material
would be advised of the required improvements in containment before the Health
Commission would accept it.

Prior to acceptance of the material for collection, the Health Commission would
check the radiation level to confirm the adequacy of containment. If inadequate
then suitable improvements would be made. When the adequacy of containment
had been confirmed, the radioactive residual would be available for collection.

Collection and transport

Once formally accepted, it is intended that the material would be collected and
temporarily stored in the calibration facility (proposed by the Health
Commission in the lower basement of its headquarters) for recording and then
transport to Dutson Downs. Requirements for packing, labelling, physical size of
containers and level of activity that may be transported are set out in the 1982
"Code of Practice for the Safe Transport of Radioactive Substances", and are
also controlled by the Health Commission for transport of any radioactive
material within the State of Victoria. A special permit from the Health
Commission is required for the transport of material with a total activity of
greater than 3700 GBq (100 Ci), while the highest activity gamma source
received to date was 74 GBq (2 Ci).

It is expected that the material would be transported to Dutson Downs via the
Princes Highway during normal daytime working hours in a vehicle such as a long
wheel base Toyota Land Cruiser to enable the load to be placed further from the
driver than in many other vehicles. It would also have the capacity to
incorporate any additional shielding that may be desirable for certain loads.

Receipt and storage of the material

On arrival at the siore at Dutson Downs the material would be unloaded directly
to the store. Normally it would be placed directly in the transport container
onto shelves in either the medium or low activity sections of the store. On
occasions where the transport container contained only a small load or a single
large item the items may be removed from the container. The large items may
then be placed directly onto shelves. Smaller items could be repacked or or be
packed with a number of other smaller items into one container before being put
into storage.
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Very occasionally it may be necessary to further contain or examine a
radioactive item delivered to the store, such as when there has been a fracture
of the shielding material or if the load has been transported with temporary
containment to Dutson Downs. The store would have facilities such as fume
cupboards and lead shielding that would enable the "specially authorised officers"
to dismantle, if necessary, and re-secure the shielding and containment of any
material that would be stored at the facility.

Logging and recording of material

An integral part of the acceptance, collection, transport and storage system
would be the logging and recording of all radioactive material handled in terms
of:

the type of source,

the activity of the source, including details of testing and date,

the type of containment, and

the precise location of the material at the temporary store, in transit or at
the Dutson Downs store.

Monitoring

Monitoring would also be an integral part of the operations. Typical monitoring
would include:

checking of radiation levels as required for individual packages and total
loads for the transport of materials;

checking radiation levels within the store to ensure that the arrangement of
material is such as to provide additional shielding of higher activity
material. For example, the higher activity material can be stored in such a
way as to take maximum advantage of the additional shielding offered by
the containment and packaging ' lower activity material;

checking of surface contamination within the store;

measuring the radiation levels external to the store.

It is emphasised that the monitoring at the existing store demonstrates, as
would be expected, that the radiation levels both within and external to the store
do not vary much from one monitoring period to another and that the levels are
such that the doses received by persons working in and around the store are
substantially below acceptable levels (see Section 5). This experience indicates
that monitoring at the proposed new store should be conducted at about six
monthly intervals to confirm that the radiation level at the security fence would
be acceptable.

Individual personal monitoring will continue to be undertaken on the specially
authorised officers, who as part of their normal duties, will collect and transport
material to the store and place it in the store. The personal monitoring involves
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the wearing of a film badge by the officers for all of their activities
(of which the store management functions form only a small proportion),
and the assessment of the badge each month for the total dose received.
The administration and analysis of personal monitoring is undertaken by
the Australian Radiation Laboratory, a Commonwealth authority independent
of the Victorian Health Commission. Typical results have shown the
doses to be well within acceptable dose levels and at no time has any
officer received more than a fraction of the allowable annual dose.
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ASSESSMENT OF RADIOLOGICAL EFFECTS

Section 2 outlined the physical properties and effects of radiation and briefly
described the type of material associated with the current proposal. Important
aspects of radiation and effects include:

the "activity" of a source, measured in becquerels or curies;

the "absorbed dose" of radiation, measured in grays or rads;

the "dose equivalent" that allows for expected biological response, measured
in sieverts or ferns;

the "dose rate" refers to the rate at which doses of radiation are absorbed
and is measured in sieverts per hour or rems per hour.

In this section there is a detailed assessment of the radiation associated with the
proposal and its relevance. Section 5.1 will discuss the radiation of the contents
of the store. The basis of radiation protection standards is outlined in Section
5.2, while Section 5.3 estimates the radiation doses that various persons could be
exposed to and compares these doses with the relevant standards.

5.1 CONTENTS OF THE STORE

Present contents

The main contents of the existing store are described briefly in Table 5.1. The
store contains a variety of radionuclides. In terms of activity the main ones are
tritium, caesium-137, strontium-90, americium-241, radium-226 and cobalt-60.

Table 5.1 Main contents of the existing store

Radionuclide

Americium-241

Caesium-137

Cobalt-60

Iridium-192

Radium-226

Strontium-90

Tballium-204

Tritium-3

Total
activity
GBq (Ci)

63
(1.752)
87
12.350)

16
(0.440)
12
(0.32)
24
(0.642)
79
(2.136)
7
(0.181)

2800
(75)

Half-life

433 yr

30 yr

5.2 yr

74 days

1620 yr

28 yr

4.1 yr

12.26 yr

Principal
Gamma

0.02 to 0.09

0.662

1.17 & 1.33

0.2 to 0.6

*

-

-

-

emission energies (MeV)
Beta Alpha

5.3 to 5.6

0.52 & 1.18

0.31

0.7

0.54 & 2.2

0.76

0.018

* Radium-226 has a complex decay chain to lead-206 involving alpha, beta and gamma emissions.
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The half-lives of the various radionuclides vary considerably from iridium-192
(74 days), cobalt-60 (5.2 years), caesium-137 (30 years) to radium-226 (1629
years). These sources are contained within approximately 120 shielded
containers of various dimensions. The average container is about .03 m1 and
none would exceed I n ' , Examples of the stored material are shown in
Figure 5.1. The containers would be crated into about 70 wooden transport boxes
with metal straps for their relocation.

Table 5.1 also sets out the principal emissions of the radionuclides. Alpha
emitters, when sealed, do not present an internal or external radiation hazard.
The majority of the activity present in the store is in the form of tritium
(2800 GBq or 75 Ci). This is a beta emitter of low energy (0.018 MeV), referred
to as a 'soft' beta emitter. In a sealed form, this also has no external or internal
radiation hazard, as the beta rays do not have sufficient energy to penetrate
their container. The remaining radionuclides comprise about 280 GBq (7.5 Ci) of
beta / gamma emitting isotopes and are required to be shielded to minimise the
external radiation hazard.

One other health consideration is that the gas radon-222 may escape from faulty
radium-226 sources. In providing containment for radium-226 sources within the
store (viz. radium plaques and needles used in cancer treatment), the sources
have been sealed in lead pots and set in concrete in paint tins. This has the
effect of minimising radon release into the store, as well as providing additional
shielding and security.

Degree of significance of present contents

A number of comparisons can be made with common industrial and medical uses
of radioactivity to provide some indication of the degree of significance of the
activity present in the store. One example is the use of iridium-192 and cobalt-
60 for industrial radiography where ionizing radiation is used to test for defects
in metal castings and welds. The activity associated with single sources used for
this purpose is typically 700 to 3300 GBq (20 to 90 Ci) for iridium and 700 to
900 GBq (20 to 25 Ci) for cobalt, ie. up to an order of magnitude greater than the
activity associated with gamma and 'hard' beta emitters presently contained in
the store. A second example is the use of americium / beryllium in borehole
logging devices used in geological exploration. The activity in these sources is
typically in the range 2 to 600 GBq (0.05 to 15 Ci), ie. the maximum activity is
double the activity associated with gamma and hard beta emitters contained in
the store. A third example is the use of radioactive sources for medical purposes
at the Peter MacCalluno Hospital. The total activity of the store is only about 2
per cent of that being used at the hospital, and, in terms of gamma emitters,
only about 0.1 per cent of that being used at the hospital.

Future holdings of the store

There has only been a slow accumulation of radioactive residuals by the Health
Commission over recent years, and the physical volume is such that a small room
would be adequate to cope with the anticipated volume for some decades. There
is no indication that this current slow rate of intake will increase. Rather the
expectation is that the rate of intake is likely to decline. Certain usages, such
as radium needles in cancer treatment, are now outmoded, and current
regulations are more stringent in relation to requirements for return to the
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original supplier. It should be noted that a doubling of the level of activity of
radioactive material in store does not necessarily lead to a.doubling of radiation
levels within and external to the store. The material can be stored so that the
shielding of individual sources can provide shielding to other sources.

Moveover, discussions have taken place over many years regarding a national
central radioactive repository which would be designed for the disposal of the
radioactive materials currently being stored by various State authorities. When
such a facility becomes available, the Health Commission's store would then
become a temporary store to secure future acquisitions before being transferred
to the national facility.

5.2 RADIATION PROTECTION STANDARDS

Design of the proposed store and all operating procedures will be undertaken
pursuant to the following radiation protection standards:

the 'Health (Radiation Safety) Regulations 1984' pursuant to the Victorian
Health Act 1958.

the 'Recommended radiation protection standards for individuals exposed to
ionising radiation' published by the National Health and Medical Research
Council (1981) which are referred to as the relevant standards by the Health
(Radiation Safety) Regulations 1984.

the 'Recommendations of the International Commission on Radiological
Protection' (ICRP, 1977) as amended in 1978 (ICRP, 1978) which were the
basis of the NH&MRC recommended standards.

the 'Code of Practice for the Safe Transport of Radioactive Substances
(1982)' pursuant to the Commonwealth of Australia's Environment
Protection (Nuclear Codes) Act 1978, and which incorporates the
International Atomic Energy Agency's 'Regulations for the Safe Transport of
Radioactive Materials' 1973 Revised Edition (As amended).

Principles of radiation protection standards

The principles underlying the determination of radiation protection standards
which are relevant to the radioactive residuals storage were outlined and
summarised in Section 2.2. These principles are set out in more detail in
NH & MRC (1980).

The aim of these standards is to prevent detrimental 'non-stochastic' effects by
setting dose-equivalent limits at sufficiently low values so that no threshold dose
would be be reached and to limit the probability of 'stochastic' effects to levels
deemed to be acceptable.

The dose limitations set out in the radiation protection standards refer only to
exposures resulting from technical practices that add to natural background
radiation, excluding exposures received by patients as a result of radiological
procedures.
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Radiation protection standards are considered for:

radiation workers
. members of the public.

The dose equivalent limit for radiation workers in relation to stochastic effects
is 50,000 pSv (5,000 mrera) to the whole body in any period of 12 months. When
only a part or parts of the body are irradiated the system of calculating dose-
equivalent limits uses a weighting procedure to calculate an 'effective dose-
equivalent' so that the total risk from irradiation from parts of the body does not
exceed that from uniform irradiation of the whole body. The limits are also
intended to apply to the cumulative effects of the dose-equivalents resulting
from external exposure of radiation and to dose-equivalents from ingested or
inhaled radionuclides which would be received in the future.

The ICRP considers that non-stochastic effects will be prevented by accepting a
dose-equivalent limit of 500,000 uSv (50,000 mrem) in any one year to all organs
or tissues except the lens of the eye for which the limit is 150,000 uSv
(15,000 mrem).

The ICRP considers that it is not desirable to expose members of the public to
risks as great as those considered acceptable for radiation workers and
recommends that dose-equivalent limits for members of the public should be one
tenth of those for radiation workers.

Special standards for radon

In relation to radon dosimetry another standard has been developed - the
'working level' (WL). Radium-226 decays by alpha emi^.on to radon-222. Unlike
most other radionuclides, radon is a gas rather than a solid. It is a naturally
occuring unreactive gas with a half-life of 3.82 days. Radon can be inhaled but
it is likely to be exhaled again without the irradiation of respiratory tissue.
When radon undergoes alpha decay there follows within a short time a series of
four more decays producing short-lived 'radon daughters' (polonium-214, lead-
214, bismnth-214 and polonium-218) before the relatively stable lead-210 is
reached.

These daughters are heavy metals and are easily deposited when breathed into
the respiratory tract. The total concentration of radon daughters, rather than
the concentration of radon itself is the parameter which best predicts the
potential hazard. The concept of the working level was developed where 1 WL is
any combination of short-lived radon daughters in one litre of air that will result
in the ultimate release of 1.3 x 10^ MeV of alpha ray energy. Exposures are
described in 'working level months' where the allowable limit for radon daughter
exposure is 4 WLM per year for radiation workers and 0.4 WLM per year for
members of the public.

5.3 RADIATION DOSE ESTIMATES

Operation of the store

Monitoring results from the existing store are used below as a basis for
calculating the radiation dose estimates for the proposed store at Dutson Downs.
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For radiation workers the relevant levels are those inside the store. Available
results are set out in Table 5.2 and for convenience all readings have been
converted to the unit, microsieverts per hour.

Table 5.2 Radiation levels inside the existing store (uSv/h)

Location 1978 readings* 1982 readings**

Near door entrance 4

General area 20-50 10-50

Behind incinerator 50-80

Near metal doors to incinerator 100

Maximum at sealed radium needle - 250
containers

* Readings by Health Commission scientific officer using Nuclear Enterprises
2601 N monitor, 20-11-1978.

** Readings by University of Melbourne radiation protection officer using
Nuclear Enterprises 2601 low level radiation monitor, 9-9-1982.

The readings in the general store area are 10 to 50 uSv/h (1 to 5 mrem/h). These
levels can be compared to the annual exposure limit of 50,000 uSv (5,00u mrem).
On a continuous working basis (50 weeks at 40 hours per week) this means a
radiation worker can be exposed to 25 uSv/h (2.5 mrem/h) and remain within
acceptable limits. In relation to the store continuous occupancy would be
required to reach the annual exposure limit. The actual radiation dose received
from working in the store is dependent on the degree of occupancy by a radiation
worker. On the basis of one 30 minute visi* every 4 weeks (a greater frequency
than in the past and than anticipated in the future) and assuming an average
exposure of 50 uSv/h (5 mrem/h), then a radiation worker would receive an
annual dose of 300 uSv (30 mrem) ie. less than 1 per cent of the annual exposure
limit. As a basis for comparison, this is equivalent to the dose received from
enhanced exposure to cosmic radiation by a person making twenty trips from
Melbourne to Perth by air.

In addition to the dose received from the general operation of the store,
radiation workers may be exposed to higher dose rates when handling certain
radioactive material, for example, the sealing of radium needles. Film badge
monitoring results indicated that in the month in which the bulk of this work was
done, the dose received was 110 uSv (11 mrem). Thus, even if this type of
handling was required every month of every working year, the dose received
would be less than 3 per cent of the allowable limit.

In addition to external radiation from beta and gamma emissions, the radiation
dose associated with the presence of radon also has to be considered. Radon
levels have been measured inside the store varying from 0.02 WL inside the
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disused incinerator, 0.67 WL at the back of the store and 1.2 WL inside the door.
On the basis of one 30 minute visit every 4 weeks and assuming an exposure of
1.2 WL, then a radiation worker would receive an annual dose of 0.05 WLM. This
is about 1 per cent of the allowable annual limit of 4 WLM. This can also be
compared to the radon daughter levels in houses which have been measured to
vary from 0.2 to 3 mWL (Australian Radiation Laboratory, Personal
Communication), which on a continuous presence basis represents an annual
exposure between 0.01 to 0.15 WLM. Since the radium sources (which give rise
to radon) have now been sealed in lead pots set into concrete it is likely that
future levels of radon in the store would be even less than have been recorded in
the existing store. Further, at the proposed store the mechanical ventilation
system would reduce the radon concentrations to negligible levels.

Transport of the material

Two aspects of transporting radioactive material are relevant to this EES:

the relocation of the present contents of the store from Parliament Place to
Dutson Downs;

the transporting of future acquisitions of radioactive residuals to Dutson
Downs.

Section 4 described the procedure which would be adopted for transporting the
present contents to Dutson Downs. The driver of the vehicle would be
considered a member of the public in terms of allowable dose limits. It is
proposed to limit the dose rate at the driver's seat to 20 uSv/h (2 mrem/hr), so
that the exposure to the driver would be a maximum of 100 uSv (10 mrem) for
the trip -allowing five hours for journey. The allowable dose equivalent limit for
members of the public is 5,000 uSv (500 mrem) to the whole body in any period of
12 months. Thus the maximum dose which could be received is only 2 per cent of
the allowable limit.

Transport of future acquisitions would be undertaken by the 'specially authorised
officers' of the Health Commission. The activity of the radioactive material
carried would be significantly less than the activity in the present store. It is
expected that there would be about one trip per month.

On a conservative basis (ie. over-estimating the radiation dose), with a dose rate
limitation of 20 uSv/h (2 mrem/h), with one trip per month and a 5 hour journey,
the annual dose would be 1200 uSv (120 mrem) ie. less than 3 per cent of the
allowable radiation worker limit.

Public exposure

Available monitoring results for radiation levels external to the existing store
are set out in Table 5.3, and as for Table 5.2 all readings have been converted to
the common unit, microsieverts per hour. For the external wall surfaces the
results vary between 0.1 uSv/h and 1 uSv/h, (0.01 to 0.1 mrem/h) with the levels
generally between 0.2 and 0.5 uSv/h (0.02 and 0.05 mrem/h). On the roof, higher
levels are recorded up to 4 uSv/h (0.4 mrem/h). Natural background levels in
Melbourne are of the order of 0.1 uSv/h (0.01 mrem/h).
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Table 5.3 Radiation levels outside the existing store (uSv/h)

Location 1978 readings 1982 readings 1983 readings 1984 readings

Paper store area
Outside
south wall

Outside door

Other
outside walls

Roof area

Nearest office
(at external
window)

0.2

0.2

0.7

0.4

-

-0.5
-0.4

-0.8

0.15
0.2-

-

0 .2-

0.7 -

0.2

0.5

0.3

2.0

0.1

0.2

-

0.1

3.0

0.5

-0.2
-0.6

-0.5

-4.0

-0.7

0 .5 - 1.0
0.3

0.6*

0.25

-

Notes:
1978 readings by Health Commission scientific officer using Nuclear Enterprises
2601 N monitor, 20-11-1978.

1982 readings by University of Melbourne radiation protection officer using
Nuclear Enterprises 2601 low level radiation monitor, 9-9-1982.

1983 readings by Health Commission scientific officer using Berthold RATO/F
monitor, 16-3-1983.

1984 readings by Health Commission scientific officer using Neomedix Mini-
monitor, type 5.10, 7-5-1984.

* Reading approximately 3 metres from Access Door before opening. At the
Access Door levels were from 5 to 20 pSv/h with higher levels at base of
door. The layout of the new store is designed to minimise radiation levels at
the door.

The radiation levels at the existing store are indicative of levels that could be
experienced at the proposed store. Assuming that the level at the external wall
of the existing store is 0.5 uSv/h (0.05 mrem/h) the radiation dose received by a
person about 3 metres away for 24 hours a day, 365 days per year would be
2,000 pSv (200 mrem). This is less than one half of the allowable annual limit for
members of the public. It is noted that radiation levels decrease according to an
inverse square law; that is doubling the distance from a source will result in a
four fold decrease in radiation levels.

At the proposed store the basic design and operational procedures of storing and
shielding the radioactive material would be such as to further limit radiation
levels external to the store. These would ensure that at the security fence
10 metres from the stored radioactive residuals the radiation dose-rate would be
indistinguishable from the natural background level of 0.1 pSv/h (0.01 mrem/h).
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OTHER ENVIRONMENTAL ISSUES

This section addresses environmental issues other than the direct radiological
effects of the proposal. The issues are:

land use compatability (Section 6.1)
risk of accidents involved with the proposal (Section 6.2)
social effects of the proposal (Section 6.3)
economic implications (Section 6.4)
physical environmental effects (Section 6.5)
biological environmental effects (Section 6.6).

6.1 LAND USE COMPATABIUTY

Figure 6.1 shows the land use in the near vicinity of the Dutson Downs Disposal
Farm. To the north-east of the Farm is the RAAF Bombing Range and to the
west is the Longford Gas Plant. To the south-east along the coast is the Golden
Beach housing development. The general land use in the area is grazing of dry
cattle and sheep. The site for the store is in the Lake Coleman catchment. To
the south is Lake Reeve - an area of conservation significance. At the north-
western entrance to the farm is a small housing community (Colliers Hill) which
is predominately for the Farm workforce and their families.

The radioactive residuals store is well buffered from adjacent land uses being
some 700 metres from the Farm boundary. The general area is sparsely
populated and the store would be about 5 km from the residential development at
Golden Beach, external to the Farm.

6.Z RISK OF ACCIDENTS

It is stressed that the nature of the radioactive residuals precludes any
possibility of a nuclear explosion. Accident-associated risks are therefore
concerned only with the possibility of uncontrolled release of radioactive
material into the environment and subsequent exposure of humans to radiation
from that material. Two phases of the operation of the proposal are relevant -
the transport of the material from (normally) Melbourne to Dutson Downs, and
the storage of the material at Dutson Downs.

Transport

The codes of practice and established procedures for transport give due
consideration to the need to shield, contain, pack and label material in such a
way as to minimise the risk of adverse effects, even in the event of an accident.

A vehicle accident is the most likely incident that could lead to transport
containers and perhaps even the shielding of the source being damaged.
Historical accident statistics for the Princes Highway from Melbourne to Sale
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indicate a serious accident rate {that is, one involving death or injury to persons)
of approximately 25 per 100,000,000 vehicle kilometres travelled during daylight
hours. However, it is likely that a lower accident rate could be expected in the
future since the Highway is being progressively upgraded to provide separate
carriageways for eastbound and westbound traffic.

The drivers would be aware of the responsibilities involved. This would lead to a
likelihood of a serious accident being much less than 1 per 10,000 trips. Even in
the event of a serious accident, the following factors mitigate against a risk of
excessive exposure to radiation or radioactive material:

The radioactive material is encapsulated or contained in metal so as to be
resistant to physical damage. The material itself is a solid and thus not
susceptible to dispersion into the environment. The source itself is further
contained and shielded in a stout package.

All containers and the vehicle would be appropriately marked with well
recognised signs indicating the presence of radioactive material that would
warn people to keep clear of the material.

The sources are generally of low to medium activity and would not impart a
large dose to people even if they stayed in the area of an unshielded source
for some hours.

Standing procedures for all emergency service organisations (police, fire
brigade) require the Radiation Safety Section to be notified in the event of
any accident involving radioactive material so that appropriate measures to
prevent exposure can be implemented. It is noted that such procedures have
been required to be implemented in the past when there have been accidents
with vehicles transporting radioactive material and that such accidents have
not had adverse effects arising from the radioactive nature of the material
being transported.

Storage

Once in store the risk of an accident is extremely low. Fires are unlikely to
start within the store and in any event the store would be fitted with a
detection, alarm and suppression system. Theft of the material would be
hampered by the security systems that would be implemented. The area is one
of very low seismicity and since the building would be structurally over-designed
for radiation shielding requirements, it is unlikely that an earthquake would
cause significant structural damage leading to damage of the radioactive
contents of the store.

The location of the store two kilometres from the RAAF Gunnery and Bombing
Range presents an extremely low risk of either misplaced bombs or aircraft
accidents damaging the building. If such an event occurred however, the risk of
excessive exposure to radiation is minimised by similar safeguards as applicable
to vehicle accidents, namely the type and containment of the material and the
ability for a rapid response by the Radiation Safety Section. At worst, as a
result of an impact of a crashing plane, the material may be released and
distributed within a relatively short distance of the store. Even in such
circumstances the very nature of the material, namely its radioactivity, allows it
to be easily located and retrieved for re-storage in a suitable location.
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6.3 SOCIAL EFFECTS OF THE PROPOSAL

As the proposed storage facility will have no workforce located in the area, it
will not generate any employment-related social or demographic effects such as
demands for new housing or increased enrolments in schools. Other special
social impacts which are relevant to the proposed radioactive residuals store at
Dutson Downs f u into two broad categories:

concerns over health and safety risks associated with the siting of the
storage facility, the short and long-term site control and security, and the
transportation and handling of the materials;

the equity considerations of the siting process.

The concerns of fear, uncertainty, perceived health risks, and security can be
attributed to a lack of public confidence in or knowledge of the technology of
radioactive waste storage. The information presented in this EES demonstrates
that the siting of the proposed storage facility and the procedures to be adopted
for the handling, transportation and storage of materials will not present a risk
to public health and safety.

The establishment of a secure storage facility for this radioactive material will
be of broad community benefit so that the general public knows that there is one
secure, appropriately located and managed facility to accommodate those
radioactive residuals from legitimate uses of radioactive technology which
cannot be disposed of by return to the country of origin.

A related community reaction to the fear of health and safety risks of
radioactive waste storage is the likely reaction of local communities in the area
selected for such a facility. Such communities may perceive that they are being
unfairly discriminated against in having an unwanted or hazardous facility sited
in their locality. This equity consideration was taken into account in the site
selection procedure (see Section 3) which included as one of the locational
criteria, the need to locate the storage facility away from areas which are
presently, or are likely to be in the future, developed for residential purposes.
The siting of the proposed storage facility within the Dutson Downs facility is
consistent with the Latrobe Valley Water and Sewerage Board's policies for the
development and management of this waste disposal facility.

The need to find and establish a location for this storage facility which is both
safe and acceptable to the Victorian community is consistent with the Victorian
Government's policy objectives to ensure that Victorians will be protected from
the hazards associated with the development of nuclear industry activities, but
that approved uses of radioactive materials and radiation can continue to benefit
those who require them for health and other essential reasons.

6.4 ECONOMIC IMPLICATIONS

The proposal has few economic implications. The store and extra capital
equipment (mainly a motor vehicle) associated with the proposal have an
estimated capital cost of about $230,000 and the annual operating costs
additional to those currently incurred are estimated at about $6,400.

44



Existing office
and workshops

Site of
Proposed
Storage
Facility

Figure 6.2
VIEW OF STORE LOCATION

6.5 PHYSICAL ENVIRONMENTAL EFFECTS

There are few environmental effects associated with the project. No liquid,
solid or airborne wastes would be generated apart from the small volume of
domestic type wastes associated with the occasional visit to the store. The store
would be largely screened from locations accessible to the public by distance and
vegetation. There would be minor noise from the exhaust fans though the
distance from residences and other occupied areas would result in the noise
having no effect. The chosen site is also already serviced by road and has ready
access to power and water. The use of infrastructure services (roads, electricity
and telephone) would be much less than for a single domestic premises and
probably even less than for a holiday house.

6.6 BIOLOGICAL ENVIRONMENTAL EFFECTS

The proposed site for the store is a cleared area adjacent to an old shed
previously used for temporary accommodation for shearers. No more than four
or five trees, if any, would need to be removed for the proposal (see Figure 6.2).
Since the storage is designed to maintain safe radiation dose levels for humans,
it will also be safe in relation to any animals in the area.

Therefore it is considered that the proposal would have no adverse biological
effects.
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SAFEGUARDS

As outlined elsewhere in this EES, a number of safeguards are proposed to ensure
that the radiological effects of the proposal are well within acceptable
standards. The location, design and operating procedures of the proposed store
will all ensure that the handling, transportation and storage of the radioactive
residuals will not present a risk to public health and safety. In summary, these
safeguards are:

. siting - the store will be located well away from concentrations of
population and within a facility (the Dutson Downs Disposal Area) which is
compatible in land use terms. The store will be located so that it is under
day-to-day observation by LVW&SB personnel and will be surrounded by
security fencing and accessible only to 'specially authorised officers' of the
Health Commission of Victoria.

design of the store - the layout of the store will ensure that there is
appropriate separation between the work area and storage areas of the
building. Two 'activity level' storage areas will be provided with the
'medium level activity' area having greater shielding than the 'lower level
activity' area. The structural design of the building will ensure that
radiation levels external to the store and within the fenced area will be well
within acceptable levels. Building finishes and services will conform to 'The
Code of Practice for the Design of Laboratories using Radioactive
Substances for Medical Purposes' (NH&MRC 1981). There would be a
number of alarm systems to detect fire, illegal entry and radiation with the
various alarms connected to the relevant authorities for appropriate action
in the event of any emergency.

operating procedures - all operational activities associated with the routine
transportation of material and access to the store would be conducted by
'specially authorised officers' of the Health Commission in strict accordance
with prevailing codes of practice.
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ABBREVIATIONS

Organizations

ARL Australian Radiation Laboratory
IAEA International Atomic Energy Agency
ICRP International Commission on Radiological Protection
LVW&SB Latrobe Valley Water & Sewerage Board
MMBW Melbourne and Metropolitan Board of Works
NH&MRC National Health & Medical Research Council

Units

Bq becquerel
Ci curie
cm centimetre

G giga, one thousand million
h hour
km kilometre

m milli, one thousandth
MeV million electron volt

Sv sievert
WL Working Level
WLM Working Level Month
u micro, one millionth
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GLOSSARY

Absorbed dose: The energy deposited by ionising radiation per unit mass of
irradiated material at the point of interest. For unit of absorbed dose, see Gray.

Activity: The number of atoms of a radioactive material or radionuclide
disintegrating per unit time. For units of activity, see Becquerel and Curie.

Alpha particle: A positively charged particle containing two protons and two
neutrons which is emitted by certain radioactive material. It is identifical with
the nucleus of a helium atom and the least penetrating of the three forms of
radiation (alpha, beta and gamma) in that it may be stopped by a sheet of paper.

Becquerel (Bq): The SI unit of measurement of radioactive decay defined as one
radioactive disintegration per second. The disintegration may occur as a result
of emission of an alpha particle or a beta particle.

Beta particle: An elementary particle emitted from a nucleus during radioactive
decay. It may carry a negative or a positive charge, but in comrr-on usage it is a
negatively charged particle identical with an electron. Beta particles may be
easily stopped by a thin sheet of metal.

Containment: Physical barriers eg. walls, transport flasks, containers, vessels,
etc which in some way physically restrict or control the movement of, or access
to, radioactive material.

Curie (Ci): The unit of measurement of radioactive decay. It is equivalent to
37,000 million disintegrations per second.

Dose: The amount of energy delivered to a mass of material by ionising
radiation passing through it.

Dose-equivalent: The quantity which expresses absorbed doses on a common
scale for the purpose of assessing protection against possible deleterious
biological consequences. In expressing doses absorbed by living matter, it is
necessary to take into account not only the absorbed dose but also the type and
energy of the radiation concerned; this latter aspect gives rise to a 'quality
factor'. Dose-equivalent is the product of absorbed dose and the particular
quality factor for the radiation. The SI unit of dose-equivalent is the sievert
(Sv), numerically equal to the absorbed dose in gray multiplied by the appropriate
quality factor. The rem is another unit of measurement.

Dose-rate: The time rate at which ionizing radiation delivers energy to a mass
of material through which it is passing.

Fissile material: Radioactive material capable of undergoing a chain reaction.

Fission: The process by which a nucleus splits into two approximately equal
fragments plus several free neutrons, giving off large amounts of energy which
appears as the energy of gamma radiation and heat.

Gamma radiation: A form of electro-magnetic radiation, similar to light or X-
rays, distinguished by its high energy and penetrating power. Gamma radiation is
emitted from many nuclei when undergoing radioactive decay and in many other
nuclear reactions.
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Gray: The unit of measurement of absorbed dose. It is the amount of radiation
which deposits one joule of energy in one kilogram of material.

Half-life: The period of time in which half the nuclei in a given sample of a
particular radioactive nuclide will undergo decay. The half-life is a
characteristic of a particular nuclide.

Hard beta emissions: Radioactive materials that emit high energy beta
particles.

Hereditary effects: Biological effects of radiation which are manifest in
descendents of people exposed to radiation.

Ionizing radiation: Radiation which interacts with matter to remove electrons
from (ie. to ionize) the atoms of the material absorbing it, producing electrically
charged atoms called ions.

Non-stochastic effects: Effects associated with receiving a radiation dose for
which the severity of the effect varies as a function of the amount of radiation
received and for which there is commonly a threshold level of radiation below
which no detrimental effects will occur.

Radon: The radioactive decay product of radium. It occurs as an inert gas. The
predominant isotope, radon-222, has a half-life of 3.8 days.

Radon daughters: A term applied to the four short-lived decay products of radon
gas: polonium-218, lead-214, bismuth-214 and polonium-214.

Rem: A unit of measurement of radiation dose-equivalent (see also sievert).

Sievert (Sv): The SI unit of measurement of radiation dose equivalent. One
sievert is equal to the product of the absorbed dose by the quality factor and any
modifying factor(s). It allows a comparison of the relatively greater biological
damage caused by some particles such as alpha particles and fast neutrons. For
most beta and gamma radiation, one sievert is equal to an absorbed dose of one
joule per kilogram.

Soft beta emissions: Radioactive materials that emit low energy beta particles.

Somatic effects: Biological effects of radiation which are manifest in the
individual exposed to radiation.

Specially authorised officer: An officer specially authorised by the Health
Commission of Victoria for the implementation of Division 2AA -Radiation
Safety of the Health Act 1958, as amended by the Health (Radiation Safety) Act
1983.

Stochastic effects: Effects associated with receiving a radiation dose for which
the probability of an effect rather than the severity is dependent on the amount
of radiation received.

Tritium: A radioactive isotope of hydrogen with a nucleus containing one proton
and two neutrons. It occurs naturally and is produced by the action of cosmic
radiation on the atmosphere. The equilibrium inventory of naturally occurring
tritium in the atmosphere, oceans and other waters is estimated at 34 MCi.
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Working Level: The quantity of radon decay products (radon daughters) in one
litre of air which will result in the emission by them of 130,000 million electron
volts of alpha particle energy. If the radon daughters are in equilibrium with
radon in the air, then 3.7 Bq of radon per litre is equivalent to one Working
Level.

Working Level Month: A measure of the total radiation dose which would be
received by someone breathing air containing radon daughters at a concentration
of 1 Working Level throughout the working period of a month (170 hours).
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