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Submission to the JSCOT - August 2001

Introduction

Sutherland Shire Council has, for over a decade, provided important information that
has raised many key concerns about the proposal for a replacement reactor at Lucas
Heights.

More recently council has questioned Australian policy on nuclear waste management.

In the context of this record, council welcomes the opportunity to present our concerns
to the Joint Standing Committee on Treaties about the agreement between Australia
and the Argentine Republic concerning cooperation in the peaceful uses of nuclear
energy. This is a submission prepared at short notice in light of the committee’s
limited schedule.

Overall, the Australian Nuclear Science and Technology Organisation (ANSTO) and
the federal government’s attempt to seriously address nuclear waste management
issues has been mediocre.

The important issues with respect to a repository for long lived intermediate waste
(sensibly called “high level waste” by the McKinnon Review, 1993), the need to raise
the prospect that overseas reprocessing of highly radioactive spent nuclear reactor fuel
may not continue into the future, the questionable legal status of importation of spent
fuel rods from Australia to Argentina, as well as certain imprecise sections of the
treaty itself, remain as further examples that nuclear policy in Australia continues to be
undertaken under a non-precautionary and minimal accountability basis.

The following submission outlines the implications of these issues for the agreement
between Australia and the Argentine Republic.

Submission

For several decades the former Australian Atomic Energy Commission, now ANSTO
has been making applications to successive Commonwealth Governments for a
replacement to the multipurpose reactor HIFAR at Lucas Heights.

In 1997 the current Commonwealth Government announced that a new nuclear reactor
would be established at Lucas Heights pending assessment under the Environment
Protection Impact of Proposals Act, 1974. An Environmental Impact Statement
process was undertaken, resulting in a favourable report from the Commonwealth
Minister for Environment. Assessment included review of the proposal by three
international peer review agencies. The Commonwealth Government confirmed its
intention to proceed with the proposal in 1998.

In addition to large quantities of low level waste generated by the reactor and
associated activities, the highly radioactive spent fuel rods stored for many years on
the site represent an issue of ongoing concern to the local community and other parts
of Sydney.

The Commonwealth Government proposes to reprocess these rods overseas and store
the waste in a yet-to-be-identified site in Australia, on Commonwealth land. This
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proposal has important implications for the Sutherland Shire community given that
rods will continue to be stored at Lucas Heights for ten years, well beyond the four
year operational level required by the reactor, and that it would be necessary to
transport spent fuel rods and residues through communities between Sydney and South
Australia.

Ministerial condition twenty-seven set by the Commonwealth Minister for
Environment on environmental approval of a new reactor in 1998 requires the
Minister for Industry, Science and Resources and the Minister for Health to:

“give timely consideration to strategies for the long term management and eventual
permanent disposal of Australia's long-term intermediate-level nuclear wastes, and
associated issues.”

This is a subject that has not been seriously approached by ANSTO or the
Commonwealth Government, given the persistent delays in consideration of sites and
associated issues, other than to suggest temporary waste storage. A failure to make
significant progress while bringing on line a new waste-generating reactor indicates
that the Commonwealth considers nuclear waste and waste residue accumulation
appropriate in Australia.

Council’s independent expert advise (4ftachment I to the present submission) is that
the Commonwealth Government will continue to face difficulties, most likely
insurmountable in the short to medium term with respect to development of a nuclear
waste repository for Intermediate Level Waste. This is a serious matter, because it
indicates that Lucas Heights will remain the defacto repository for the Commonwealth
of Australia, despite assurance from the Commonwealth Government over many years
that this situation would be rectified. Current Commonwealth progress on a repository
and store corroborates this predication.

The pre-conditions set in the EIS process for the new reactor are minimal but for two
important issues:

- “Incorporating in the tender specifications a requirement by the vendor to
demonstrate solutions for the ultimate disposal of spent fuel (EIS page 20-7)”

- “Transporting spent fuel from the Lucas Heights Science and Technology Centre
(LHSTC) as soon as practical allowing for the constraints of fuel cooling, radiation
safety and economic transport” (EIS page 20-8).

Delaying transport of spent fuel from LHSTC to a nine-year period is a direct
contradiction of Commonwealth Ministerial undertakings. The previous
Commonwealth Minister for Industry Science & Resources provided an undertaking to
Sutherland Shire Council that the period of on-site storage of spent fuel would be
minimal and for operational requirements only. The current Minister confirmed to
Sutherland Shire Council that HIFAR fuel, as opposed to the new reactor fuel, is to be
removed from LHSTC by four years after the shutdown of HIFAR. This undertaking
defines operational purposes as four years.

With respect to the vendor demonstrating solutions of the ultimate disposal of spent

fuel, significant and costly problems exist in this area for ANSTO and INVAP.
Sutherland Shire Council has been advised that the silicide fuel which ANSTO will
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likely use for the replacement reactor has a major problem with respect to reprocessing
(see Barnaby report — Attachment 2 and below).

The report by F. Barnaby highlights key issues for Australia:

« Difficulties are anticipated for reprocessing the silicide fuel likely to be used in the
replacement reactor;

e Reprocessing costs for any fuel type will be a very significant expenditure for
Australia into the future;

« Non-reprocessing alternatives are costly and environmentally risky; and

¢ The need for high level nuclear waste disposal in Australia remains.

In the event of international agencies moving to a non-reprocessing approach, it is
very unlikely that other countries will be prepared to store Australia’s spent fuel. Such
a situation would require Australia to manage its own fuel, meaning storage and

* possibly conditioning a highly radioactive material, potentially in an urban context.

The recent decision to move to ban reprocessing of spent nuclear fuel in Europe after
the OSPAR commission voted to compel England and France to review reprocessing
in favour of dry storage, creates a huge problem for the federal government and for
ANSTO. The possibility that COGEMA, where all spent fuel from HIFAR is
currently reprocessed, will be under pressure to close means that ANSTO may soon be
left without absolutely any satisfactory, documented arrangements for spent fuel —
reprocessing and disposal.

Furthermore, Greenpeace France’s case early this year in the French courts claiming
that French Nuclear company COGEMA was in breach of the 1991 Radioactive Waste
Management Act calls into doubt the integrity of ANSTO’s contract with COGEMA,
and raises the following questions:

+ does COGEMA have the correct licences to reprocess Australian spent fuel rods;

o does COGEMA have the technology in place to reprocess the waste;

o is COGEMA in breach of the French 1991 Radioactive Waste Management Act;

« will COGEMA be able to reprocess the initial two cores of silicide fuel proposed
for use in the new reactor?

Although parts of the contract between ANSTO and COGEMA was tabled in the
Australian Parliament in June we are yet to be given access to commercial sections of
the contract.

These questions must be resolved before taking any further steps to secure a new
research reactor for the future of Australia.

Another issue that must be resolved before further progression is the matter of
Argentina’s capacity to legally and technically accept spent fuel rods from Lucas
Heights for reprocessing or processing.

The Constitution of Argentina, Article 41 (1994) states: “The entry to the national
territory of waste currently or potentially hazardous, and of those radioactive, is
prohibited.”

The possibility that ANSTO accepted INVAP as the preferred tender based on the
presumption that INVAP would accept the waste from the new reactor for processing,
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but that Argentina’s Constitution prohibits the import of radioactive waste, is of major
concern.

ANSTO and the Department of Industry, Science and Technology will argue that
spent fuel rods are not classified as waste thus legitimising the importation of the rods
into Argentina.

However, spent fuel rods from Lucas Heights have, for many years, been regarded as
waste. Until recently, the rods have simply been stored on site as there was no further
use for them and there was no known method of disposal. Indeed the McKinnon
Review stated that ‘the spent fuel rods at Lucas Heights can only sensibly be treated as
high level waste”.!

In it’s submission to the Senate Select Committee for an Inquiry into the Contract for a
New Reactor at Lucas Heights in May, French nuclear company Technicatome
claimed that INVAP has no facility to reprocess the spent silicide fuel from the
replacement reactor, and thus that its promised alternative spent fuel disposition
strategy is unsustainable.

Clearly, these legal and technical issues concerning the reprocessing or processing of
spent fuel rods from Lucas Heights in Argentina must be resolved.

To conclude, consideration must also be given to the actual document of the
agreement between Australia and the Argentine Republic. There are a few ambiguous
items that warrant attention:

1. Article 11 and 12, concerning the relationship between processing and
reprocessing. The conditions for Australia requesting or consenting to nuclear
spent fuel reprocessing are not clear in the agreement. Likewise, the issues with
regards to safeguards in relation to spent fuel reprocessing in Argentina are not
clear.

2. Article 12a:

“if so requested, Argentina shall ensure that such fuel is processed or
conditioned under appropriate arrangements in order to make it suitable for
disposal in Australia”.

The nature of “appropriate arrangements” to make processed or conditioned fuel
suitable for disposal in Australia are not made clear.

The timing and permission required to return processed fuel and radioactive wastes
to Australia are not clear in the agreement.

U8

In 1991, Sutherland Shire Council successfully challenged the importation of oft-
site radioactive waste to LHSTC, under the ANSTO Act. The federal government
at the time subsequently amended the Act to overturn the impact of that decision
for future cases. Our concern is that our local community is vulnerable to ad hoc
waste man decisions by federal governments and that the nuclear agreement with
Argentina may compound that local problem further.

K. R. McKinnon et al., Future Reaction: Report of the Research Reactor Review, August 1993,
p. xxiil.
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Attachments

Attachment 1: New Research Reactor Fuels — F.Barnaby, Consultant to Oxford
Research Group, September 2000

Attachment 2: Replacement Nuclear Research Reactor at Lucas Heights Science and
Technology Centre — Review of the Draft Environmental Impact

Statement by Alan Martin, Alan Martin Associates, United Kingdom,
October 1998.
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NEW RESEARCH-REACTOR FUELS

Prepared by Frank Barnaby
Consultant to Oxford Research Group (UK)
September 2000

The new research reactor at Lucas Heights, to replace the existing HIFAR
reactor, is likely to use low-enriched uranium (LEU) silicide fuel elements, at least at
first; 1t may eventually switch to uranium-molybdenum fuel. The silicide fuel will be
enriched to a level of less than 20% (probably 19.9%) in uranium-233 (l.e.,
low-enriched uranium or LEU).

The HIFAR fuel is enriched to 60% uranium-2335 (1.e., highlv-enriched
uraniurm or HEU), which could be used to construct nuclear weapons. The use of the
new LEU fuel, therefore, removes any risk that Australian research reactor fucel could
be used tor the proliferatton of nuclear weapons.

Silicide rescarch-reactor fuel

Silicide LEU fuel elements are used in, for example, the Fugh Flux Reactor at
Petten in the Netherlunds, Sthicide fuel tvpically consists of uranium silicide (173812
inan alumimium matrnix, But there s a major problem with siicide fuel - 1t very
detienit to sav the Teast, to reprocess it commercially.

The 20-MW replacement rescarch reactor will probably use about 40 new tucl

clements per vear,

Reprocessing problem

In a reprocessing plant, such as the one operated by Cogema, the chemical
procedures resultin the production ot a sand-like substance that clogs the
reprocessing hine, Using a centrituge in the line to remove the “sand’ couid probably
solve this problem. But this would cost millions and Cogema savs it's not worth the
cost. The reprocessing plant at Dounreay is no longer available. It seems that there
has not been any commercial reprocessing of silicide fuel in Europe.

The USA could possibly reprocess silicide fuel but so far as | know has not so
far reprocessed any significant amount. [t is commited to take back silicide fue!
under its take-back programme but the US Deparmment of Energy’'s preferred option
for disposal of silicide fuel is not reprocessing.

The US has stated that it will not take back spent research-reactor fuel afier
2006. Therefore, research reactors that convert from HEU to silicide LEU will
probably have to convert again to another new LEU fuel. Currently, the most
promising is uranium-molvbdenum or Moly fuel. Cogema says that Moly fuel should
be 1n producton in about 2003.

Moly fuel -
Moly fuel can be reprocessed. Moly fuel also has the advantage that it can be
loaded with more uranium-233 that silicide fuel. It can, in other words, be made into a
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Silicide research reactor fue] typjeally contains about 4.5 grams/cubic
centimetre (g/cc) of uranium-235. Moly fuel can contain between 5 and 8 g/cc of
uranium-233. Research reactors that wil] use Moly fuel will have lower fuel cycle
costs than those that use other fuels of gimjlar enrichrment.

Cogema has tested Moly fuel and there seems 0 be no problem with
dissolving the fuel for reprocessing, Cogema would presumably be willing to
reprocess Moly LEU fuel as it currently reprocesses non-silicide HEU
research-reactor fuels.

Storage of silicide fuel

Because it cannot be reprocessed commercially, silicide LEU fuel elements
will have to be stored until final disposal in a geological repesitery. The siorage of
silicide tuel elements is not easy because the aluminium cladding mayv corrode and
release the highlv-radicactve fission products in the elements.

The drv storage ot silicide fuel elements is possible if the air is very drv 0
prevent the aluminium cludding from corroding and releasing tission products. Dry
storage s ikely to be etfecuve for only 20 years or so after which the fuel clements
will have to be permanently disposed of.

Sthicide tuel elements could be stored under water if the water was very pure.
Some have been stored this way for about 16 years but there is little intormation
about how fong such storage 1s possible without corrosion. [tis unlikely to be much
foneer than twenty vears.

Permuanent disposul

Alumimume-ciad tuct s in an unsuitable form for permanent disposai. A
possible way ot permanently disposing of spent aluminium-cladded silictde tuc!
clements 1s the “melt and dilute’ method. The spent fuel is melted and then natural or
depleted uranium s added to the molten material.

When cool, the mass will form a solid block, which could be permanentiv
disposed of. Presumably, the melted fuel could, as an alternative, be mixed with
borosilicate glass and vitrified for permanent disposal.

Conclusions

There has been very little experience in the use of silicide research-reactor
tuel.

Silicide tfuel cannot be reprocessed commercially. It must, therefore, be stored
and permanently disposed of as high-level radioactive waste.

Storage in drv or wet stores is only possible for a limited time because the
aluminium cladding will corrode and release radioactive fission products from the
elements. This may considerably complicate Australia’s waste disposal problems.

There is no wed and tested method for the permanent disposal of silicide fuel
in a geological repository. Presumably, some sort of ‘melt and dilute’ method o
produce a solid block will have to be used. .

It will be some time before a suitable alternative research-reactor fuel to

silicide fuel becomes availabie.



Replacement Nuclear Reséarch Reactor at
Lucas Heights Science and Technology Centre

Review of the Draft Environmental Impact Statement by
Alan Martin, Alan Martin Associates, United Kingdom

1. INTRODUCTION

In Sentember 12¢7, the Govemment of the Commonwezlih of Ausiralia announced ~ 3
z proposal to build e replacement nuciear research raactor 2t Lucas Heights Science "
and Technology Canire, Sycney. Becausz of the potsniial for the renlacement

rzactor to have s significant impact on the environment, the Ministar of the
Snvironment decicsd that an envircnmental imgact stziement (EIS) should bs
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This raview ci the Draft EIS has teen praparsc for Sutherland Shire Council by Alan
Manin Associatzs, United Kingdom, soaciglists in the crovision of tzchnical services
anc consultancy to the nuclear industry anc (o regulatory authoritizs. The Revigw is
concemed primariy with the nuclear- ancd radiclogically-related aspects of the
crepesal, including nesd, s icactive wasg's managament, spent fuzl 7
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2. REVIEW OF INTRODUCTORY CHAPTERS

General comments

S is a wall presentac document and givas a wids coverace of the issuss
the 2 l o)

2ro; fcr the raolacement reaclor in & form suiteble for 2 wics
readership.  Howsvar, in some of the technical arzzs with which this review is
2 em

concemed, notably, spent fuel managament and rzcicactive wasie managsmeny,
the Draft EIS is cmsm—:—red to Lz sup eﬂc‘cl In pariiculer, there is inaceguals
ccnsiceration of contingency arrangemen:s in the svent that the declarad policies

ars unabl to be moic’reqtad for any reason.
Chapter 1 - Overview of the proposals

This chapter 5 rovices a brisf overview of the propesal to construct 2 replacement
nuclear research reacior af ' roccsal was announced by the Minister of
Science and Techn logy in Sepntember 18387 and follewed = Rese rch Reactor
Review in 1983, The objectives of the proposal are defined and these ars a
combination of co ucational and paiitical aims.
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At the same time, thé Minister also announced a number of impcrtant and related
policy decisions and these included: N

. the merging of the existing Australian Radiation Laboratory and the
Nuclear Safety Burezu into a new Australian Radization Protection and
Nuclear Safety Agency;

. the decision that reprocessing of spent fuel would not be uncertaken at
Lucas Heights cr enywhere else in Ausireliz;

. the setting aside of $38M to caver the cosis of managing spent fuel
from HIFAR, inclucing the cost of recrocessing oversess; and

. support for ANSTO's initizlives cn the development of Synrac

technology.

n this review, issues arising frem the chapter are ciscussed under the headings cf
~e later deteailed chapters.

Chapter 2 - The decision making procéss

Chapter 2 cutlines the csecision meking prccess anc s=ats cut the rele of the EIS in
the overall process.

management decend bo th cn tha fuel CESIC"] lcr Lr-:— olacement r=aco
extant to which the vencoer is zble tc offer; cr o assist | i

manzgement services. It is our view that Stage 2 of the cacisicn proces
2.3 of the EIS) should inclucde a specific step cf raview arc ¢
strategy in the light of the prefarec bid and befcra placement cf

contrace.
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Chapter 3 - Background to the proposal

This chapter summarises the histcres of nuclear activities in Australia, of Lucas
Heights Science and Technolegy Centre and of HIFAR. Tne tackground o the
croposal is summarsed and an important input tc this is the Research Reactor
Review undertzken in 1883. The raview considsred a range of options and
recommendced that if, after about five years, certain conditicns wers fulﬂled then it
would be approprate to make a positive decisicn on & new rsaclo The
Ccmmenwezlth Gavernment tock the view that the review prcwced useful
ackground an its deliberations but that it did not regard the racommendaticns anc
cenditions of the review as pre-requisites for the Government's cecisicns

Chapter 4 - Need for the proposal

[=%

he specific objectives c¢f the procosal are set cut and inc’ude maintzining the
CcDaDlIlTy for isctope production and other irradiaticn services for mecical,
acricultural and industrizl acplications, the provisien cof rzsearch and training
racilities in nuclear scien s, and the maintanance of nuciear expe rise in suppert of
the strategic national interest.

Cverall, it is ca nsidered that a good case is mace for a replacement reactar. The
important paint is that although ANSTO is the proponent in the terms of the E1S, the
AMALJGE 2 Qctober 19¢8 Page 2
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progasal is from the Commonweaith Govemment and is tased to a significant
degree an the palitical considerations of the sirategic interasts of Australia.

-

Chapter 5§ - Description of the proposal

Basically, the propasal is to replace HIFAR with & rasearch reactor tzilored to mest
Austrzlia’s current and exceﬁte future nesds. Tnhe specification is thersfore rather
general gt this stage and it would be up to each potzntial reactor vendor to put
formard & cesign meesting the generzl functional sgecification. The reactor is
specifiec to be of the pool type and the reactor pocl wotld te connecizd to a sarvice
pool which would be L.Scd for the hancling of iradizied matarials, for the storage of
spent rezctor fuel end for the Icading of transpen contziners.

Pocl type raz
flexidility neec

safety.

Our meain comment ¢n the cutine scecification is tha!, ¢iven the uncerizintiss
gssocietsd with the managsmeniof s_:ent ."ue(, the eZsence of any ciscussi t
fuel and cladding is @ mejer deficiency. Althcugh the meicnty of research reactors
use eluminium-clad fue!, TAIGA rsacicr r'uei is clad in stzirless stsel '
fuel matrix and cladding are imgorant in the centexa cf the availakilit,
reprocessing, and of the f ' ‘ t
vadarce nescs to se provic
techniczl assessment. Hcwever, |
paint cf view, the sgecificztion of a partic
potential vendors.

aa

shou

e
n
0
e
(@]
()]
O
;
®
O
O
e}

With regard to siting of the reciecement raacier, it is ciezar that ¢n non-radiological
grouncs LHSTC is the idsal site, since it elready has he infrastruciurs and experiise
for the cperation of the reactor and the conirel of procucts and resezrch, and is in an
accessible lacaticn. From the raciological perscective, the site seems adegquate,
subject to suitatle restriction of levels of radicactivity in liquid and gasecus efiluents.

Chapter 6 - Alternatives to the proposal

This chapter raviews varicus altamatives to the reclacement of HIFAR, for example
ty the use of altamative technologies or by use of oversess facilities fer researen
anc isctege production. The review confirms the ‘mdircs cf the research reacier
review that the objectives will test be met by & reclacement reacter. Al {
reactor cesigns are briefly considered and it is s'".cwn that the pccl concept, as
gropesed, cffers acvantaces cver other cancepts.

The altemnative of refurbishing HIFAR is disc"«*ﬁ' and conclucec (¢ heve & num'ﬁef

of disadvantzages in ccmparscn to.a replacement system, in terms of recu
Capability and rcflcbmry An indicative tmetcb(e and cost to refurbisn HIFAR hcs
been preparad by ANSTO and suggests that it weuld tzke six years o plan 2
Feryroushment, with a fifteen month shutdown for installation end commissioning.
This is assessed as cosqng at least $150M (1887), thaugh ne justificaticn of such an
esimate is presented, in terms of an outline scope of the work reguirec. The pericd
AMAJISE 2 Octoter 1088 Page 3
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claimed to be necessary for planning the refurbishment is comparable to the time .
requirad to design a full scale nuclear pawer station’and is clearly excessive. This in
turn raises doubts over the validity of the cost estimate. In the latter context, it may
be noted that, deducting the site-related construction costs shown in Table 6.7 of the
EIS, the cost of the replacement reactor is apparently anly $152M.

Thne Drait EIS zalso considers altemative sites away from Lucas Heights as well as
within Lucas Heights. As discussed above, the use of Luczs Heights has the
advantage of an existing infrastructure. Identification of altemative sitas would lezd
to celays and ANSTO estimates that the cost of estzblishing the supcorting
infrastructure would increase the total project cost fram zn estimated $286M to
$800-850M though, ageain, little justification is gresentad to support these estimates.

Within Lucas Heights, six altsmative sites werz identified and assessad zgainst 10

g
criteria. This ranking process sucports the procesed lecation.

Finally, Chapter 8 consicers zltemative siratsgies for the management of spent fuel
anc racicactive wests. Tnese aspects are ccverad below.

CHAPTER 10 - Management of reactor products, spent fuel and wastes

The radioactive products and wasi2s that will arisz fram the cperation of a
replacement rezctor will be similar to those cumently arising from HIFAR. Similarly,
the quantities of spent fuel that will arise will 5e comparzable with those from HIFAR,
thougn the fuel design will be cifferant. The main issues ¢f concem to Sutherland
Shire Council ars

. the management of spent fuel;
. the storage of radioactive waste ¢n the site; and
. the restriction cf the levels of radicactivity in gasesous and licuid

effluents discharged from the site.

These issues ara discussed in the fellowing sections, making use of relevant
infermation frem Chapter 10 and cther chapters.

3. SPENT FUEL MANAGEMENT.
Pclicy

re xey points of policy are that the Commonwezlth Govemment has declared thatl:

: the stared inventory of radioactive materizls on the Lucas Heights site
sheuld be reduced;

. a reprocessing facility for spent fuel will nct be established at Lucas
Heichts or anywheres else in Austrzaliz; and

. spent fuel will be reprocessed cverseas and, where it is a condition of

the reprocessing country, the wastes will be accegted back for storage
at the proposed repasitory and waste sterage site in South Australia.

In addition, ANSTO has given a commitment to store spent fuel only for the
AMA/ISE 2 Qctoter 1508 Page ¢




minimum time, consistent with operational requirements and technical constraints. In
particular, no fuel would be stored at Lucas Heights for mcre than nine years befare
it is transported abroad for reprocessing or conditioning. Amangements for the
transport would begin when the inventory reached five years arisings. There ars
various aspects of this commitment that need to be justified and clarified:

2) It should be explained why the minimum time before fuel czn be
transportad is 3 years. Is this a regulatory limit oris itz ba sed on {ne
decay heat of the fuel? If itis the decay heszt, is the limit ex
the flask or for indivicuzal elements?

b) Why does a transpori batch have to be five years su'cs’? Umll the
fuel type is xnown, the quantity of elements that can be loaced i
single flask cannct te known, but it apcsars thet atout 3 years of
cischarged fuel woulc fill 2 fiask.

(/)

c) Why cannct the five vear leeS\,C[ be
time limit the back-stcp? m‘angcﬁ" nts
well oefore a S-yezr balch hac arise

o) What are the contingency arrangements icr ramgvel ¢f spent fue! frem
the site in the event that an overseas rsgrocessing rouls is nct
available at accegtabie cost or uncer acceoizlie concitions.?

Current stocks of spent fuel
Currently, thers are zbout 1400 spent HIFAR fusl elements in siorage facilities at
Lucas Heights, about 800 of which are in the Scent Fue! Dry Sicrage Buiiding and

i
the remainder either in storage flasks or in other sicrage facilities. It may te
assumed that a further 300 or so glements will arise uc to the progesed shut cown
atz of HIFAR in 2006. Abocut half of the axisiing steck is ¢f US crigin anc the US
Govemment has announced that it will take tack all high enriched research reacier
fuel discharged frem reactcrs by 13 May 2008, Thers N‘” ce ne retum of waste frem
the reprocessing of this fuel.

The belance of the fuel is of UK crigin and, until recently, thiswas tc &t
at Dounreay with the eventual retum to Ausirzliz of cemented inten
waste. As a result of varicus difficulties at Dounrsay, it is ncw uniikaly *‘-;a

n be accepted by the UK. This situation has arisen very recenth

cove.ed by the EIS.
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2003, there should te sufficient storage capacity fer the HIFAR fuel up
time of shutdewn in 2008.

The positicn is, therafore, that provided scme cf the US fusl is remc
&
S

Spent fuel from the replacement reactor

ar the spent fuel from Lhe replacement reactor, in accordance with Gevemment
policy, the intenticn is that this will be reprccessed overseas. COCEMA has
indicated that it is precared to accept lew-2nriched aluminium fuel and is repcried to
have signed cantrac:s with operators of scme research reactors. In the COCGEMA
AMA/JSE 2 October 15¢8 Page 5
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process, the dissolution mixture will be diluted inta the dissolution liquor from LWR .
reprocessing. In 1997, ANSTO indicated that for a number of reasons, including the
expectation that the returned waste would be high-level (heat generating) waste in
vitrified farm, the COGEMA route is not attractive (Ref 1).

For other types of research reactor fuel, the availability of reprocessing is less
certain. COGEMA has indicated that it wishes to offer 2 long-term and relizble back-
end sclution but makes it clear that this cegends on the development of 2 suitzble
fuel metrix (Ref 2). Silicide fuel, although mesting the nesds of the rezcior
cesigners and cperzators is not suitzble for reprocessing

The other megjor commercial regrocessor, BNFL, has nct offersed rsorocass
sarvices for reseszrch rzzcior fuel, procably teczuss it was considers at

Dounreay tacilitizs of the UKAEA wers more suitatle for the curpose. Even though
the Dounrezy pesiticn hes cncn ged, itis unllkc'\ / that BMFL would wish tc teks an
i2ps in the near {uture that cculd jecparcise, commercially or gelitically, i
mainsiream reprocessing actlv ities.

(

major uncenzainty aver the manegement routs for

the btelanc or‘ the HEU HIFAR fuel and that the eveailebility of 2 rocute for
reprocessing cf scent fuel from the replacement reacicr will denend on 2 s'm::le
tyce of fuel being selectzd. Ilis nct ciear that any rzprocessing rcuts is fully securs,
as the UK experence illusiratss.

For all tynes of fuel there is significant unceniainty over the ccsts, particulariy if the
situation is that there is only one service provicar. In 1982, AZA Tachnoleqgy gave
an indicative estimate of £31.5M sig for the reprocessing of 2C00 HIFAR elements &t
Dounreay, excluding transsort. In 18€3 terms, this would be atout Z40M, in acditicn
to which the cumsncy conversicn rate is now less favourzble to Austiraiia. For ner-
aluminium fuel types, therza is nc information availazle on costs but the cheice of fuel

type could be a mzjor factor.
; The need for contingency plans or arrangements

If thers is to be any confidence that the policy can te maintained that Lucas Heighis

should not te used for the long-term storage of sgent fuel, it is essential that suitatle

contingency arrangements or plans ars in place fcr the management cf sgent fuel.
These need to be such as to be fully within the contral of the Australian Gevermnment,

i.e. not to depencd cn technical or political factcrs in other countres. Tne only
plausible zpproach that would te fully consistent with the pclicy net to underizke
reprocessing in Ausiralia would be to make provisicn for extenced storage cf spent
fuel at an suitable site. Storags could be in sicrageftransport casks so that no
handling of fuel at the storage site would be invcived. The mcst cbvious gessibility
would be to broacsn the scope of the prepesed national repositery and wasis
storage site to accammodate sgent fuel storage, should this be necessary. Tn
cirect disposal of the spent fuel cannot be regarded as a plausible apprcach in the
short to medium tem. Any such disoosal will requirs the development of scme form
of processing, canditioning or encapsulation to prcduce a suitable waste form cf
adequate performance:  Processes of this type -are comparzble with fuel
reprocessing and therefore inappropriate to a site such as Lucas :Heights. It is
recommended that Sutherand Shire Council should seek assurance that any form of
AMA/ISE 2 October 1958 Page 6
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processing of fuel be‘yond simple physical encapsulaticn will not be undertaken at .
the site. .

-

Return of waste

Apart from the HEU fuel accepted by the USA, aoverseas rcprocCssmg is conditional
ugon the retumn of waste to Australia. Tne declared policy is that it will be placed in
the propased netional long-lived intermedizie level waste storage faciiity. There is
alrsady cementsd waste in stors &t Dounreay from the past regrocessing of HIFAR
fuel and zn expor facility for the waste is expected to be available at Dounrsay by
around 20035 anc the UK wiil be looking to return the wasis soon after that time.

the EIS notes that for HIFAR fuel renrocessing at Dounreay, atcut

3 t 12 m*® per yea of cemented long-lived intermediate level wasis were procuced.
This wastiz is cf lew concentraticn and has g very lew heet loacing. ANSTO's
intanticn is to maxe use of cther wastz conditioning tschnolocy, such as Synroc or
br“ros.hc::e gless \o racuce the velume cf wastis bty a factor of 100 or mere. In this
connecticn, it may notsd thet the volume of wasiz is primarily a function cf th
:r\,cescmc flowsneet rather than of the waste ﬁoncmonmc

urm/aluminium fuel mainix and eluminium cladding rasult

ms and this is the main facior conirailing waste volume.

fuel matrix and the
tzchnclegy. The ure
nigh salt rafiinete sirsz

In any case, given the small amount of RRR fuel o be reprocessed, ANSTO weuld
Rave little contrel cver either the procsss or the wasts form since hese would te
c’ec.‘d ¢ by the reprccessor. Thne regquirement would te for Australia to take back an
eq

uivalent quantity of racdioectivity, based cn an intemeationzlly agreed formula for
specific rzcicactive wastiss arising frcm the

-

waste substitution, rather than Lhe
reprocessing cf the ANSTO fuel.

While some recuction in waste volume is desiratie to reduce cosis of transport and
storage, it is nct necessarily the case that the disgosal problem would be simpiified
by having a small veiume of concentrated wastia rather than a large volume of dilute
waste. |In the extreme case, the eguivalent activity from 40 vears of operation of the
RRR could eventually be returned to Australia in a sincle cznister of vitrifled wasts.
However, as has besn observed by ANSTO, the management and disgosal of such
waste would pese difficult problems and it is unliksly that such an approach weuld
be viable. :

4, RADIQACTIVE WASTE MANAGEMENT AT LUCAS HEIGHTS
Legislation, regulation and policy

Chapter 10 of the EIS sets cut the legisiative and regulatcw backgrounc (c

~ ’

racicactive wastz management, ANSTO gelicy and the managem ent cf current anc
future waste an’s:‘ngs The regulatory arrangements are well developed and will Z&
sirengthened by the setling up of ARPANSA.

-

The Minister of Primary Energy and Resources announced in February 1998 that a
national waste regesitery for low level and short-lived intarmeciate level solid wastes
Wwauld be constructed in the central north region of South Australia. Eighteen
Possible sites have been identified in the region and a technical programme is in
AMA/ISE 2 Ociober 1538 Page 7
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hand with the aim of ‘ﬁnding a preferred site or sites in early 1899, Sutject to the
necessary appraval processas being achieved, construction is expected to start in
2000 and, on this basis, the repository would be operztionzl well befare the new
reactor is commissioned. It is also intended that once z site is identified the
possibility will be censidered of co-locating & storage facility for long-lived
intermediate level waste on the same sita. Itis not clear what will be the position if it
is decided not to provide the wasie storage facility. Unless some other site is found
for this facility, long-iived intermediate level wasts will continue to be stored 2t Lucas
Heights incefinitely.

nagement Action Flan to dezl with "legacy”
t Luces He!c‘.ts anc to refurbish or replace existing
gaclor is commissioned ANSTO is scheduled to have
completed improvements to effluent contral systems, solicified existing intermediate
level westzss, conditioned most of the sciid wasiz inventory for disposal or sicrage,
and transierred the low level weasis to the national recesitery. For these aims o
achieved, the wasts reccsitory preject NOL,IO nesd to proceed on programme Gr with
cnly mnor Celays. Experience elsewhers is that such grojects arzs oftzn subject to
consicerzble celey. It may also be noted tth gt the time of the rzsearch reactor
review it was envisaged that a preferred site would have been identified by 1984
whilst the current programme is to icentify @ preferred site or sites by 18SS. The
currant programme, which incicatas start of construction ¢f g repositery in the year
000, is likely tc prove similarly cptimistic.

(D

ANSTO has in progress a Wast
issues from past activities at
facilities. Eefcre the new r

=~
il

Radiological impact of effluent discharges from Lucas heights

ANSTO has adogted a dcse censtraint of 0.3 mSv per year to any memter cf the
public from &ll its cperations. For gaseous discharces from HIFAR, the authorsation
is based cn an annual dese of 0.1 mSv. Assessments presented in the EIS indicats
that the dose to 2 pessimistic most exposed group from zll gaseous discharges from
the site is 0.003 mSv per year. Forliquid efiluents, the contral appears to be based
mainly on the basis that the ccncentration of water reaching the Cronulla sewace
treatment works should not excesd the ccncentraticns in the Worid Health
Organisation drinking water guidelines, which ars tased on giving a dese of 0.1 mSv
per year from continuous cansumction. Althcugh the dose arising from this rcute is
likely to be extremely low, it weuld have been helpful if estimates of the dese had
teen made to confirm this. The use of drinking water guicelines is nct entiraly
apprepriate for the purpose of setting discharge criteria because thers ars potantial

' routes by which higher dosas can cccur. One examgle of this is the use of sewer
siudge for agricultural purpccses. Other factors are pessible future uses cf tre
water and also the cverflow that occurs from mest sewage caollecticn systems unde
storm cenditicns. It is recommenced that, as a precauticnary measure, SCC should
ask for 2 more rigorous raciclogical assessment of the liquid discharges (o
cresented in the final £1S.

Also in relation tc licuid effiuents, it would be helpful to have & descrpticn cf th

enginesred and administrative systems which are used to cantrol batch discharge
and to ensure that efiiuent cannat be released before it has been assessed an
Sanctioned for discharge.

w

')

(oW

0N (

The assessments presented in the EIS indicate that the levels of future cischarge
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when the replacemer{t reactor is in operation will be similar to or less than current
discharges and that the radiological impact will not b__e increased.

Overall, we consider that the current and proposed levels of discharge of
radioactivity from operations on the site are such as to be of low radiological
significance. However, it is recommended that:

. the site constraint of 0.3 mSv/y applied by ANSTO should be reduced
to 0.1, or even 0.03, mSv/y in order to more closely reflect cperational
needs and demonstrate a commitment to the ALARA principle;

. a simple quantiteiive assessment should be uncerizken of dose
pathways from liquid efiiluent discharge, including consideration of the
possible uses of treatad effluent and sewer sludge; znd

. the final EIS should present sufficient information cn the enginesring
and acministrative control measures for liquid effivent cischarge t
show that inadversnt discharge is nct 2 concar.

(@]

Solid wastes

The charactsristics and quantiies of currant stocks ancd zrisings of lew and

intzrmediats level solid wasiss and of intermediats leve!l licuid wastas ars

summarisecd in the EIS. Low level waste arises at a ratz of zocut 150 drums (200
iy

litre cagacity) per year. A new storage facility for wastz drums has recently besn
ccnsm_c:ed ancd has a capecity ¢f 6700 drums, sufiicient {o receive arisings to abcut
2010.

Accumulations cf intarmediate level solic waste amoeunt to abcut 200 m® plus 818
crums of thorum residue. It is not clear what proparicn of this will qualify as 'short-
lived' and therefore be pctentizily suitable for cisposzl in the proposed rapository.
The thorium residues are long-lived and will neec to continue to be stored either at
Lucas Heights c¢r at the regcsitery site.

Intarmeciate level liquid wastes arise frem the procuction of molybdenum-289 &t a
rata of 0.3 m? per year and this is expected to increzse fourfold when the
replacement razctor is in operation. As of 1996, the accumulatad volume was 8.5
m?. Solidification of these wastzs is a priofity item uncar the Waste Management
Action Flan and a precess has tesn developed which will reduce the velume by a
factar of 15 to 20. The product waste will be in crystallised form in stainless stzel
vessels suitable for storage for at least 50 years. In the longer temm the intention is
o solidiiy the waste into Synrcc. ANSTO's intenticn is that wastas of this tycs
arising curing the operation of the replacement reactor will be solicdified and sicrad
in-situ (i.e. at Lucas Heights) until the long-lived intarmediats lave! wasie storage

faciiity is available.

The infermaticn presentsd in the EIS shows that a wice variety of low and
int=rr1e~'iat= level westes have accumulatad and will centinue tc arise ¢on the Lucas
Heights sita. The Govemment is proposing to ‘construct 2 recesitory for low anc
short-lived mtﬂmer’rate level wastes and to Sutherand Shire Council this will be a
welcome development. However, in our view, the declared programme may well
prove to be very optimistic and so these categeries of wastes cauld continue to be
accumulated at Lucas Heights well afler the replacement reactor ccmes into
Operation. For the long-lived intermediate level wastes, the pcsition is even more
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uncertain, since no dec ision has yet been made as to whether a storage facility
would be located on the repository site. Withcut a commitment to provide a storage
facility for intermediate level waste, the Gevermnment palicy of reducing the inventory
of stored waste at Lucas Heights will not be achieved to any significant extent.

5. DISCUSSION

The Draft EIS gives wide coverage of issues related to the proposal to consiruct a
replacement research reacter at Lucas Heights. Hawever, in a number of areas that
are of particular concern to Suthedand Shire Council, the coverags is superficial and
does not give confidence that the issues will be adeguatsly resolved.

The areas ¢f concem include the adeguacy cf the consideration of alternatives to
the proposal, the management of spent fuel and radicactive wasis, and some
aspects of the cischarge of rzcicective licuid effluents. The sncricomings ere
considered to be:

Considerstion of alternaitives

—.&A

In relation toth to the case for & construcing a new reactor, rether than refurbishing
HIFAR, and the case for Iccating a new reuctcr at Lucas Heigris, insufiicient
information is gresented to supcer the beasis ¢f the cost estimatas anc hence of the
cenclusions.

Spent fuel maragement

The limited discussicn of spent fuel management does not refiect the compiexity and
long-term impcriance of this issue. In relaticn to selection of replacement rezactor,
the long-term manacement of the fuel should be a funcamental facier constraining
the choice of fuel design.

The loss of the Dounreay reprocessing route has occurred since the material of the
Draft EIS was prepared and this is of fundamental impartance to the s.;meg/.

In our view, therz is 2 ne=d for a2 detailed caper tc be prepared as cart of the Final
EIS sefling cut 2 o ust strategy for the (cng erm mcncgﬂfnent of scent fuel. This
sheuld cover the s 's of developments in research rzactor fue! designs and back-
end proccesses, c[ mative strategxes for the managsment of spent HIFAR and RRR

fuel, fuel cycle costs, and the imglications ¢f the zlternatives for the waste dispesal
strategy currently proposed. Tne pager should set out the conlingency
arrangements that are cropesed to cover the event that reprocessing is not available
on the necessary timescale cr at an acceptzable cost. It should e shown how the
Government commitment that Lucas Heights will not become 2 lcng term fuel
storage site will be 'satisfled if cverseas rsprocessing is nct availe nle. ANSTO
should give an assurance that ne form of precessing or canditioning ¢f spent fue! will

be undertaken at Lucas Heights.

Further discussion is aiso needed cn the procesals for management cf the ret
wastes and it nesds to be made clear what will be the form of retumed waste from
reprocessing.

AMA/ISE 2 Octoter 1828 FPage 10
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Radicactive waste management

Insufficient information is presented in the Draft EIS on the rediological impact of .
discharges of radicactivity in liquid efiluents. The use of WHO Guidelines far
drinking water is not, in itself, an adequate basis for control.

With ragard to solid waste manzgement, the proposals are largely statements of
intent and therzs is no consiceration in the Draft £IS of contingency arangements.
In particular, difficulties and delays in icentifying and gaining the necessary consents
for a disposal site would mean that Lucas Heights would continue to accumulate an
increasing inventery of waste. For long-lived intermedizte level waste, there is not
yet 2 commitment to providing & storage facility leng-lived wastes at the repasitory
site. This means that storage cf long-iilved wastes could continue at Lucas Heighis
incefinitely.  Similarly, as discussed atcve, Austrzlia may nssed to zccept
consignments of wastiz from the past reprccessing of HIFAR fuel around 2005 and
in the atsencs of the s‘orac acili ccsitcry siie there would te little
alternative but to return it to Lucas Heights.
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-1

~

O -
3
&
Q)

)

]
w (

6. CONCLUSIONS

The Dra& £IS sesks to cemcnsirate that the consiruciion of a rzoiacement reacior
will nct pose significant or insuceratle grotiem 'S ir rzizticn to the management of
spent fuel and of racdicactive wasta. The diftculty is thet the procesels centained in
the Draft EIS depend cn faclors u.at arg, in mcst cases, cutsicde the control of
ANSTO zand this mezns that therz ara mzajor uncerainties zs to whether the
proposals can be implemented. Scme of the unceriainties micht be resolved or
raduced in the relatively short term, for examele th d ntificeticn and acceptance of
a waste dispasal sita. Others, particularly these ra .ata—c to scent fuel management,

may take a decade or mcre to rasalve.

In our view, the Shire Council should sesk an assurance that, if the Govemment
gives aporaval for the preject to proceed to the next stage, the final step of awarding
a supply contract sheuld be 'subject to demonstration of satisiactory' progress in
implementing declarad cciicies regarding the recucticn of the racicactive inventory
on the site at Lucas Heights.

rnhis would involve:

. demonstraticn that the Waste Management Acticn Flan is on course
for ccmpleticn cn programme;

. cenfimmation of a ciscesal site for low ard short-lived intermeciate level
racioactive wasie;

. cenfirmation that a storage faciiity fer leng-lived intermedizte level
waste will be canstructed at the disgesal site;

. demanstraticn that there is in glace z robust strategy icr the
management of sgent fuel and that this coes nct invalve leng em
stcrage at Lucas Heights. This shculd take full account of the

uncerzinties zssociated with overseas regrocsssing.
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