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FOREWORD

1. This publication has been prepared for the Australian Department of Defence in
consultation with the appropriate Commonwealth Departments! through the standing
inter-departmental committee, the Visiting Ships Panel (Nuclear).

2. Edition 2 supersedes the original document dated 14 September 1981, which is to
be destroyed.

3. Recommendations for amendments to the content should be forwarded to:

Department of Defence
Attention: Chairman, Visiting Ships Panel (Nuclear)

P.J. SCULLY
Air Vice Marshal
Assistant Chief of the
Defence Force (Operations)

September 1987
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CHAPTER 1

INTRODUCTION

101. Port visits to Australia by
conventional and nuclear powered warships
(NPWs) of allied nations are valued by the
Commonwealth Government as an important
practical expression of peacetime naval
cooperation.

102. Because of the nature of NPW's
propulsion plants, special procedures have
been adopted to ensure that the safety of
the general public is maintained during
visits by such vessels.

103. These procedures include conditions
for, and arrangement and conduct of, the
visits, as well as contingency
arrangements for the unlikely event of an
accident resulting in the hazardous
release of radioactivity to the
environment.

104. The nature of these requirements
necessitates that responsibilities for the
conduct of these procedures is shared
between Commonwealth and State/Territory
Governments. Commonwealth responsibility
is generally for international
negotiations, prescribing guidelines,
approving, and arranging visits within
those guidelines. State/Territory
responsibility is generally for the
establishment and conduct of the safety
organisation during ship visits.

105. Current arrangements are such that
acceptance of visits from other than
United States and Royal Navy NPWs is not
presently permitted.

Aim

106. The aim of this document is to
prescribe the conditions, procedures and
responsibilities for the conduct of visits
to Australia by United States and Royal
Navy NPWs.

Nuclear Propulsion Plant

107. NPWs use conventional steam turbine
machinery for propulsion, the energy for
steam generation being supplied from
uranium fuel in a nuclear reactor rather
than from the combustion of conventional
fossil fuels, eg oil. NPWs of the US Navy
and of the Royal Navy use pressurised
water reactors which employ indirect steam
generation involving a primary and a
secondary circuit. The nuclear reactor,
which is part of the primary circuit,
contains a core of uranium fuel elements
within which heat is generated by the
fission process. Interspaced with the
fuel elements are control rods which
provide means of regulating the fission
process and hence the heat generation

rate. Primary cooling water is circulate-
thrcu-ri the cor^, rsnovir.c nest frc~ th£
fuel elements ani transporting it, via a
heat exchanger, to the secondary circuit
where steam is generated and used to 3rive
the propulsion turbine and auxiliary
machinery. This indirect system ensures
that all radioactive material is confined
to the primary circuit and that plant
which is part of the secondary circuit
does not become radioactive. The entire
primary circuit, including the reactor, is
contained within a compartment designed to
contain any radioactive material which
might be released from the primary
circuit. Radiation shielding is provided
around the reactor and around the boundary
of the reactor compartment to reduce
radiation levels external to the
compartment during operation of the
reactor.

108. As well as producing heat, the
fission process generates fission products
within the fuel, some of which are highly
radioactive and potentially hazardous to
health (induced radioactivity). There is
no hazard, provided that the fission
products remain within the fuel. At the
end of its useful life the spent fuel, and
thus the retained fission products, are
discharged ashore at special fuel handling
facilities. Extensive precautions are
taken in the design, construction and
operation of all nuclear reactors,
including marine propulsion units to
protect against the release of radioactive
material to the environment. The
excellent safety record of NPWs
exemplifies the effectiveness of these
precautions.

109. Regardless of this excellent safety
record, the Commonwealth Government
requires contingency arrangements to be in
place at all Australian ports visited by
NPWs and also requires that there be the
capability to undertake radiation
monitoring of the port environment. These
arrangements are formulated with two
potential release mechanisms in mind.
They are:

a. failure or maloperation of
radioactive waste control systems
within the vessel, or

b. an accident involving the reactor
plant.

These release mechanisms are discussed in
detail in the following paragraphs.

Control of Radioactive Wastes

110. Radioactive wastes arise in NPWs in
both solid and liquid form. Solid wastes
include ion exchange resin, contaminated
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1-2

filters, stc and lieuid waste is
principally primary coolant water which
contains radioactive trace elements of
corrosion and wear products.

111. Information on the management of
radioactive wastes and data from the
•sr.vironxer.tal monitoring programs
associaced with NPWs of the US Navy are
published annually in unclassified
reports. Examination of these reports
provides the following information:

a. No solid radioactive waste is
discharged at sea from US Naval
vessels, the policy being to store
such wastes on board for discharge
to licensed burial sites in the US.

b. The total radioactivity in liquid
waste discharged to all harbours
and ports from US NPWs and their
support facilities from 1966 to
1970 is given as 0.65 curies. For
the eleven years between 1971 and
1981, less than 0.002 curies/year
(excluding tritium) was reported to
be discharged. These figures
include releases from the NPWs and
from the supporting shipyards,
tenders and submarines bases, and
at operating bases and home ports
in the OS and all other US and
foreign ports which were visited by
US NPWs. To put these figures into
perspective, 0.002 curies is less
than the quantity of naturally
occurring radioactivity in the
volume of sea water occupied by a
single nuclear powered submarine.

c. With respect to gaseous wastes,
each annual report examined
indicates that there were no
discharges of airborne
radioactivity above concentrations
normally present in the atmosphere,
from naval nuclear reactors and
their support facilities.

d. Expended fuel which retains the
highly radioactive fission products
is only removed at special shore
facilities in the US.

112. Consideration of the information
presented in the annual environmental
reports leads to the conclusion that the
procedures and checks used by the US Navy
in managing its radioactive wastes are
effective and that the potential for
exposure of members of the Australian
public arising from the discharge of
radioactive waste from a visiting NPW is
extremely remote.

Consideration of Accidents

113. It is physically impossible for any
reactor accident to result in an atomic
bomb type explosion. However, the
possibility of accidents which could
result in the release of radioactive

fission products cannot be entirely
discounted. The only mechanism whereby 3
significant fraction of the fission
products could be released from the fuel
is an accident involving fuel melting.
For example, an accident where coolinc
water is lost fron the primary circuit
could lead to fuel melting sr.3 the release
of fission products from the fuel into the
reactor compartment. Such an accident
could only be caused by a structural
failure of the primary circuit. The
reactor compartment is designed and
constructed to exacting standards of
strength and leak tightness so as to
withstand the effects of such an accident
and provides a barrier to the release of
fission products to the environment. This
compartment would be expected to remain
intact following such an accident but a
slow leakage of fission products to the
environment could occur over a period of
hours.

114. A core meltdown accident of this
type has been used as a Reference Accident
to provide a basis for the assessment of
Australian ports for their suitability for
use by NPWs and also for planning port
contingency arrangements. The probability
that such an accident would occur during a
four or five day visit to a port has been
estimated to be less than one in a million
per reactor.

115. Accidents with more serious
consequences than the Reference Accident
are conceivable and could occur as a
result of:

a. a catastrophic failure of the
reactor pressure vessel causing a
coincidental breach of the
containment, or

b. a high speed collision resulting in
both the containment and the
primary circuit being breached.

116. The first event .s estimated to
have a probability of less than one in ten
million years per pressure vessel.

117. A high speed collision of
sufficient energy to rupture both the
containment and the reactor primary
coolant system within a harbour oc its
approaches is prevented by navigational
controls within Australian harbours. With
regard to low speed collisions, warships
are built to be structurally robust as
protection against battle damage and the
energy at impact from a low speed
collision would not be expected to cause
the consequences described above.

The Radiation Hazards

118. Following a reactor accident
involving fuel melting, the fission
products contained within the reactor
compartment -would be a source of intense
gamma radiation. This radiation would be
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attenuated oy snieldmg and by distance.
However, a severe radiation hazard may
exist external to the vessel, particularly
alongside the reactor compartment.

119. Only \t fission products are
released to the atmosphere would there be
a significant hazard to people beyond the
immediate vicinity of the NPW. Fission
products, after escaping from the vessel,
would be dispersed according to the
prevailing weather pattern and radiation
hazards would initially be expected in the
downwind direction.

120. Following an airborne release of
fission products members of the public
could be exposed to:

a. External radiation from airborne
fission products and from those
deposited on the ground. Radiation
exposure from these sources is not
expected to present a major hazard
in the immediate post accident
period.

b. Internal radiation by inhalation of
airborne fission products. This
represents the dominant health
hazard, principally from
radioactive iodine which is readily
retained by the body if inhaled or
ingested and concentrates in the
thyroid gland. Irradiation of
thyroid tissue increases the risk
of thyroid cancer.

c. Internal radiation by mgestior. of
food, nilk or water which have been
contaminated by fission products.
In particular, milk from cows
grazing on contaminated areas
possibly extending several
''. i loxetres downwind could b»
hazardous, due to the cow's ability
to concentrate iodine in its milk.

Protection Againat the Hazards

121. Following a release of radioactive
fission products to the atmosphere,
measures which are available to counteract
or minimise effects on the health of
members of the public at risk include:

a.

b.

sheltering indoors with
windows closed;

oors and

d.

evacuation of areas in the path of
the airborne radioactivity;

prophylaxis by administration of
stable (inactive) iodine to those
in the path of the radioactive
plume; and

restrictions on the use of
contaminated foodstuffs, especially
milk and vegetables.

122. Contingency arrangements at
Australian ports used by NPWs include
provision for the implementation of these
countermeasures should they be necessary.

(2nd Ed)



CHAPTER 2

CONDITIONS OF ENTRY AND BERTH ASSSESSMENT

Conditions of Entry

201. Conditions of entry to Australian
ports by visiting NPWs have been
established by the Australian Government.
Approval of visits is subject to
satisfaction of these general conditions,
which are:

a. visits will be for purposes such as
crew rest and recreation, and not
for fuel handling or repairs to
reactor plant (necessitating breach
of reactor containment);

b. visits will be subject to
satisfactory arrangements covering
liability and indemnity, and to
provision of adequate assurances
relating to the operation and
safety of the warships while they
are in Australian waters;

c. movement of vessels must take place
during daylight hours under
conditions where visibility is not
less than three-quarters of a
nautical mile;

d. navigational controls on other
shipping will be applied during the
time that NPWs are entering and
leaving port;

e. there must be a capability to
remove the vessel, either under its
own power oc under tow, to a
designated safe anchorage or a
designated distance to sea, within
the time frame specified for the
particular berth or anchorage, and
in any case within 24 hours, if an
incident should occur; and

f. an operating safety organisation,
competent to conduct a suitable
radiation monitoring program and
able to initiate actions and
provide services necessary to
safeguard the public in the event
of a release of radioactivity
following an accident, must exist
for the port being visited.

202. The acceptance of visits under
these conditions is applicable to current
classes of NFWs of the US Navy and the
Royal Navy.

Berth Assessment

203. Alongside berths and anchorages in
certain Australian ports have been
assessed as suitable for use by visiting
NPWs. The assessments have been made with
respect to the radiological consequences
on the population of a reference accident
in the light of the constraints imposed by
the Conditions of Entry.

204. Suitability of particular berths or
anchorages is determined by the Visiting
Ships Panel (Nuclear) - VSP(N) (see
Chapter 3). As specific port safety
arrangements are predicated on the use of
these designated locations (in particular
radiation monitoring and environmental
sampling) , no berth or anchorage is to be
used by an NPW unless approval is given by
the VSP(N), nor are alternative locations
to be used without such approval.

205. The berths and anchorages
(including remote anchorages) which have
been assessed as suitable, subject to
adequate arrangements being made for the
visit of each particular unit, are listed
as annexes to this chapter.

206. When diplomatic clearance for a
particular ship visit is passed to the
requesting diplomatic mission, the
specific berth/anchorage and remote
anchorage position to be used for that
visit are to be included.

Annexes;

A. Approved Berths and Anchorages
Western Australia

B. Approved Berths and Anchorages
South Australia

C. Approved Berths and Anchorages
Tasmania

D. Approved Berths and Anchorages
Queensland

E. Approved Berths and Anchorages -
Northern Territory

F. Approved Berths and Anchorages -
Australian Capital Territory

G. Approved Berths and Anchorages -
Victoria

H. Approved Berths and Anchorages -
New South Wales (to be issued)
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ANNEX A TO
CHAPTER 2 TO
OPSMAN 1

APPROVED BERTHS AND ANCHORAGES - WESTERN AUSTRALIA

1. 3erths and anchorages have been approved
in Western Australia:

a. HMAS STIRLING/Cockburn Sound,

b. Gage Roads (near Fremantle), and

c. Albany.

2. The approved berth/anchorages are:

for the use of S?ws at three locations

LOCATION

HMAS STIRLING/
Cockburn Sound

Gage Roads

Albany

POSITION

Berths: Escort or
Submarine wharves

Anchorage: 32O 14.0'S
115° 43.81 E

Remote positions:

berth - the Armament wharf
HMAS STIRLING

buoy - 32° 11.7'S
1150 41.7'E

anchorage - 32° 12.0'S
115° 41.7'E

Anchorages:

Gage Roads North
32© 02.6'S
115O 42.0'E

Gage Roads South
320 03.9'S
115O 42.7'E

Gage Roads Outer
32o 03.9'S
115O 41.8'E

Remote anchorage:

32O 02.6'S
115O 39.9'E

Anchorage:

King George Sound
35O 04.2'S
117O 57.4'E

35O 05.11'S
117O 58.87'E

35O 01.5'S
117O 57.3'E

REMARKS

HMAS STIRLING

Remote anchorage:

35O 03.4'S
117O 58.4'E

NIMITZ Class
Aircraft
Carriers

Other Aircraft
Carriers

Escorts only
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ANNEX 3 TO
CHAPTER 2 TO
OPSMAN 1

APPROVED BERTHS AND ANCHORAGES - SOUTH AUSTRALIA

One location has been approved for the use of NPWs in South Australia:

LOCATION

Adelaide

POSITION

No. 1 Berth
Outer Harbour
Port Adelaide

Remote anchorage:

34O 44's
138° 25'E

REMARKS

Passenger vessels
not permitted
concurrently at
adjacent berth

(2nd Ed)



APPROVED BERTHS AND ANCHORAGES - TASMANIA

One location has been approved for the use of NPWs in Tasmania:

ANNEX C TO
CHAPTER 2 TO
OPSMAN 1

LOCATION

Hobart

POSITION

Berth: Macquarie Wharf

Anchorage:

Derwent River
420 53.6'S
147O 22.1'E

Remote anchorages:

North West Bay
43O 3's
147O 17-E

Bruny Island
43O li's
147O 28'E

REMARKS

Draught less than
35 feet

Draught more than
35 feet

(2nd Ed)



APPROVED BERTHS AND ANCHORAGES - QUEENSLAND

ANNEX D TO
CHAPTER 2 TO
OPSMAN 1

1 • locations have been approved for the use of SPWs in Queensland:

LOCATION

Brisbane

Townsville

POSITION

Berths 1,2,3 and 4
Container Terminal
Grain Wharf
Ampol Crude Wharf
Coal and Clinker Wharf
Fisherman Island

Remote anchorage:

27° 17'S
153O 19'E

Berths 1,2 and 3
Townsville Harbour

Remote anchorage:

Cleveland Bay
19° 9'S
146O 56'E

REMARKS

Wharves not suitable for
submarines without
appropriate tendering

No. 2 berth not to be
used when dangerous
cargoes being handled
No. 1 berth

at
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CHAPTER 2 TO
OPSMAN 1

APPROVED BERTHS AND ANCHORAGES --NORTHERN TERRITORY

One location has been approved for the use of NPWs in the Northern Territory:

LOCATION

Darwin

POSITION

No. 3 West Berth
Stokes Hill Whacf

No. 1 Bulk Berth
Iron Ore Wharf

Anchorage:

12o 28.35'S
130O 49.65'E

12° 28.75'S
130° 49.55'E

Remote anchorage:

12° 29.6'S
130O 48.75'E

REMARKS

Preferred anchorage
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ANNEX F TO
CHAPTER 2 TO
OPSMAN f

APPROVED BERTHS AND ANCHORAGES - AUSTRALIAN CAPITAL TERRITORY

1. One location has been approved for the use of NPWs in the Australian Capital
Terr itory:

LOCATION POSITION REMARKS

Jervis Bay Fleet anchorage Bl
35O 7'S
150O 43.2'E
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ANNEX G TO
CHAPTER 2 TO
OPSMAN 1

APPROVED BERTHS AND ANCHORAGES - VICTORIA

One location has been approved for the use of NPWs in Victoria:

LOCATION

Melbourne

POSITION

Anchorage :

REMARKS

37° 54.6'S
144O 53.5'E

Remote anchorage :

South of Spoil Ground Buoy
380 3-s
1440 52'E
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CHAPTER 3

VISIT REQUESTS AND ROUTINE ARRANGEMENTS

VISIT REQUESTS

General

301. To obtain approval for the visit of
an NPW, the relevant diplomatic mission
will seek the Australian Government's
agreement through a Third Person Note to
the Department of Foreign Affairs. The
request is passed to the Department of
Defence for consideration by the VSP(N).
A recommendation is made by the VSP(N) for
subsequent decision by the Minister for
Defence. The Minister's decision is
conveyed to the diploraat-ic mission by the
Department of Foreign Affairs by Third
Person Note. State/Territory Governments
are informed of the visit request and
Ministerial decision.

Visiting Ships Panel (Nuclear)

302. Role. The VSP(N)
Commonwealth Government interdepartmental
standing committee established to consider
arrangements for visits to Australia by
NPWs.

303. Membership. The Panel
constituted of representatives from:

a. Department of Defence:

is

(1)

(2)

(3)

(4)

(5)

(6)

Director
Operations
Chairman;

General, Joint
and Plans

Joint Military Operations and
Plans Division - Secretary;

Navy Office;

Strategic and
Policy Division;

International

Natural Disasters Organisation
(NDO) ; and

Defence Science and Technology
Organisation.

b. Australian Nuclear Science and
Technology Organisation (ANSTO);

c. Department of Arts, Heritage and
the Environment; and

d. Department of Health.

304. Representatives from the following
departments may be invited to attend
VSP(N) meetings:

a. Department of Prime Minister and
Cabinet,

c. Department of the Special Minister
of State, and

d. Attorney-General's Department.

305. Responsibilities. The
responsibilities of the VSP(N) are to:

a. make recommendations to the
Minister for Defence on the
approval of NPW visits;

b. develop and maintain procedures
related to NPW visits; and

c. generally oversee tne
implementation of specific
arrangements, especially safety
requirements, for visits by NPWs.

ROUTINE ARRANGEMENTS

the Port Safety Organisation

b. Department of Foreign Affairs,

306. During all visits by NPWs to ports
under the jurisdiction of State/Territory
authorities, the State/Territory, assisted
by Commonwealth departments, will
implement and control the operation of a
Port Safety Organisation to initiate the
actions and provide the services necessary
to safeguard the public in the event of a
reactor accident. The RAN will implement
and control safety plans for those ports
under its control (Jervis Bay and HMAS
STIRLING). Port Safety Schemes have been
developed in accordance with the
principles outlined in Chapter 4 and are
published separately by the RAN or
State/Territory authorities.

Radiation Monitoring

307. During all visits by NPWs the
Commonwealth, with State assistance where
available, will provide radiation
monitoring services to detect any
accidental discharge of radioactivity into
the environment. Monitoring will be
controlled by the ANSTO in conjunction
with the Australian Radiation Laboratory
and State/Territory authorities. The
monitoring will be conducted in accordance
with the guidelines stated in Chapter 4.
The Royal Australian Navy is to provide
assistance as detailed in Annex A to that
Chapter.

Security

308. The Department of the Special
Minister of State will coordinate
Commonwealth protective security matters.
The control of public movement and
maintenance of public order outside
military establishments will be conducted
by State/Territory police.
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3-2

309. Continuous public access is not
permitted in areas closer than 50 metres
to a NPW.

310. Advice of a NPW visit is usually
classified SECRET until 10 days prior to
commencement of the visit.
Declassification details for each
particular visit will be advised by the
Department of Defence.

Open Days and visitors

311. Traditional 'open days' , where the
general public is allowed access onboard
the ship, are not permitted on NPWs. This
does not exclude visits by organised
groups (predominantly adult) and private
guests, where they are individually
identified and escorted.

312. Visits to NPWs are to be
coordinated with civil police security
measures. No quantitative restriction is
placed on the number of visitors on a
daily basis, but any one group should be
readily manageable.

313. The Department of Defence
(Headquarters ADF and Navy Office) is to
be kept informed of the progress of each
NPW visit by the area Naval Officer
Commanding. In particular he is to report
by message any incident of note occurring
prior to or during a visit involving:

a. public reaction or media comment,

b. security, and

c. provision of supporting services.

Visit Clearance Action

314. When notified of a visit request,
the VSP(N) will consider the necessary
practical arrangements; in particular, the
VSP(N) will:

a. Through Navy Office:

(1) inform the relevant area Naval
Officer Commanding,

(2) confirm the availability of
the appropriate
berth/anchorage,

(3) confirm the Naval Nuclear
Ships Safety Organisation
(NNSSO) for the port,

(4) confirm the provision of
emergency towing arrangements,

b. confirm the availability of:

(1) the Port Safety Organisation
(through NDO),

(2) the radiation monitoring teams
(through ANSTO),

c. through the Department of the Prime
Minister and Cabinet, advise the
State/Territory concerned,

d. inform the Department of the
Special Minister of State, and

e. forward a recommendation on visit
approval to the Minister for
Defence.

Division of Responsibilities

315. The responsibilities for the
conduct of routine arrangements prior to,
during and after the visits of NPWs are
shared between Commonwealth and
State/Territory authorities.

316. Department of Defence. The
Department of Defence is responsible for:

a. Defence Central:

(1) Through the VSP(N), conducting
the consultations required to
obtain approval for the
visits; and

(2) generally overseeing arrange-
ments made by the various
authorities to ensure that all
the appropriate safety
arrangements are in place.

b. Navy Office:

(1) Through the area Naval Officer
Commanding, arranging port and
berthing facilities;

(2) ensuring that the Naval
Officer Commanding makes visit
arrangements as necessary with
State/Territory and local
authorities;

(3) providing assistance to
radiation monitoring teams
(in accordance with Annex A to
Chapter 4);

(4) through the area Naval Officer
Commanding, coordinating
arrangements for visits as may
be required by VlPs, in
consultation with Federal and
State/Territory police as
appropriate;

(5) if required, through the area
Naval Officer Commanding,
providing appropriate and
adequate ship-to-shore
transport and other auxiliary
support;

(6) through the area Naval
Officers Commanding, preparing
port safety orders for, and
ensuring the implementation
of, the Naval Nuclear Ships
Safety Organisation (NNSSO),
both for ports which are under
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RAN control, and for
assistance at civilian ports
to State/Territory Governments
where detailed in their • Port
Safety Schemes;

(7) ensuring the provision of
emergency towing arrangements
for submarines (including
provision of safety
equipment) ; and

(8) through the Federal Sea Safety
and Surveillance Centre,
issuing an appropriate Danger
to Navigation message, giving
details of intended NPW
movements in the port
approaches.

c. Natural Disasters Organisation:

(1) overseeing the development and
maintenance of State Port
Safety Schemes;

(2) through the appropriate State/
Territory instrumentality,
confirming the availability of
the Port Safety Organisation
for each NPW visit; and

(3) coordinating Commonwealth and
international physical support
to State authorities in the
event of a reactor accident.

317. Australian Nuclear Science and
Technology Organisation,
responsible for:

The ANSTO is

a. provision of advice related to all
aspects of radiation monitoring;

b. conducting radiation monitoring
operations, in cooperation with
State authorities, the Australian
Radiation Laboratory and the area
Naval Officer Commanding;

c. maintaining and, as required,
providing and installing,
appropriate and adequate equipment
for routine and emergency radiation
monitoring; and

d. providing leadership and training
of radiation monitoring teams.

radiation monitoring operations and
performing analyses of samples as
required ;

b. through the Australian Radiation
Laboratory, provision of thermo-
luminescent dosemeters to State
authorities; and

c. participation with the ANSTO in the
initial compilation of summaries of
radiation monitoring data.

319. Department of the Prime Minister
and Cabinet. The Department of the Prime
Minister and Cabinet is responsible for:

a. informing State/Territory
Governments of visit requests and
associated Ministerial decisions;

b. providing the contact between
Commonwealth and State authorities
on matters of policy which may
arise in relation to NPW visits;
and

c. arranging as necessary for
communications with State
authorities to be directed to the
Department of Defence.

3 20. Department of Foreign Affairs. The
Department oil Foreign Affairs is
responsible for conducting formal
exchanges wi'oh the representatives of
diplomatic missions requesting and
conducting NPW visits.

321. Department of the Special Minister
of StatiT The Department of the Special
Minister of State is responsible for the
coordination of Commonwealth security
arrangements.

322. State/Territory Governments.
State/Territory
responsible for:

Governments are

a. the preparation of Port Safety
Plans for the visits of NPWs for
those ports under their control;
and

b. issuing instructions for, and
operation of, a competent port
safety organisation during the
visit of an NPW.

318. Department of Health. The Public Information
Department of Health is responsible for:

323. The issue of a local press release
a. through the Australian Radiation several days in advance of the NPW visit

Laboratory, participation in will be authorised by the Department of
Defence.
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CHAPTER 4

PORT SAFETY ARRANGEMENTS

G e n e r a l

401. The Conditions of Entry for NPWs
require that, for the port being visited,
there be an operating safety organisation,
competent to conduct a suitable radiation
monitoring program and able to initiate
actions and provide services necessary to
safeguard the public in the event of a
release of radioactivity following a
reactor accident. The organisation is to
be well-practised and capable of quick and
effective action.

Responsibility

402. Because the authority for
controlling the required resources is
vested in the State/Territory Government
and its instrumentalities, the
State/Territory Government is responsible
for drawing up contingency plans and
controlling the safety organisation for
those ports under its control.

403. The Commonwealth Government will
provide technical expertise, trained
manpower and specialised equipment to
assist in establishing the organisation
and conducting operations during NPW
visits. The Royal Australian Navy will"
implement safety plans for those ports
under its control while taking due
cognisance of State/Territory requirements.

Plans

404. Each port likely to be visited will
require a general safety plan as well as a
detailed instruction for each specific
visit. Guidelines for the preparation and
maintenance of these plans and
instructions are contained in this
document. Port Safety plans are issued
separately by State/Territory Governments
or the RAN.

RADIATION MONITORING

Requirement

405. The Conditions of Entry for NPWs to
Australian ports require that an operating
safety organisation, competent to conduct
a suitable radiation monitoring program
and able to initiate actions and provide
services necessary to safeguard the public
in the event of a release of radioactivity
following an accident, must exist for the
port being visited. The guidelines herein
are designed to prescribe that suitable
radiation monitoring program.

Objectives

406. The objectives for the conduct of
radiation monitoring for NPW visits are to:

a. determine whether any radioactive
material has been released and
whether radiation levels have
increased above normal background,

b. determine the nature and extent of
any release,

c. assess levels of radiation and
radioactive contamination in the
environment around the ship,

d. assess the magnitude and nature of
the hazard arising from an
accident, and

e. determine when a release has
terminated and when affected areas
have returned to normal.

Situation

407. The two situations which the
radiation monitoring is to address are:

a. routine environmental monitoring,
and

b. emergency monitoring related to a
reactor accident.

Environmental Radiation Monitoring

408. A routine program is conducted to
provide means for:

a. the detection of the occurrence of
the release of radioactive material
or emission of ionising radiation,

b. determination of the nature and
extent of such releases/emissions,
and

c. to assess levels of radiation and
contamination in the environment
around the NPW.

409. Requirements are established for
the monitoring of releases of solid or
liquid radioactive waste or emission of
ionising radiation, but not for the
release of significant amounts of
radioactive material in a gaseous form.
The latter is only considered feasible as
a consequence of a reactor accident. The
monitoring addresses external and internal
radiation exposure.

External Radiation Exposure

410. The potential for the external
radiation exposure of personnel in the
vicinity of a NPW at an alongside berth is
checked at regular intervals by radiation
surveys of areas designated as free for
public access.
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Internal Radiation Exposure

411. The potential for radiation
exposure from the consumption of seafood
is kept under surveillance by a program of
marine environmental monitoring addressed
to :

a. the surface layer of the bottom
sediment from the vicinity of the
NPW berth or anchorage,

b. selected seafood, taken from the
environs of the berth or anchorage,
and

c. analyses for Cobalt-60 and any
other radionuclide known to
characterise radioactive waste
likely to be held in NPWs.

412. The requirements, arrangements and
procedures for the monitoring for both
external and internal radiation exposure
are at Annex A to this chapter.

Radiation Protection Standards

413. The Australian public health
standards, which are relevant to radiation
exposure of members of the public from the
sources identified above, are the
recommendations of the National Health and
Medical Research Council's 'Recommended
Radiation Protection Standards for
Individuals Exposed to Ionising
Radiation', AGPS 1981.

EMERGENCY RADIATION MONITORING

Detection

414. A radiation monitoring system is to
be available during each NPW visit to
provide early detection of a reactor
accident of sufficient severity to cause a
major release of fission products to the
environment. This early warning system
complements arrangements for notification
by the NPW should an accident occur. This
requires that the Commanding Officer of
the NPW, or his delegated representative,
will advise a nominated official of the
Port Safety Organisation immediately a
release of radioactivity or a reactor
accident occurs. The NPW is to be kept
under surveillance for direct emission of
gamma radiation which could provide
indication of such an accident. The
detection of high gamma radiation levels
enables the prompt initiation of
protective countermeasures.

Immediate Post-Accident Monitoring

415. Radiation monitoring surveys are
initiated immediately on detection of a
high gamma radiation level or on
notification by the vessel that a reactor
accident has occurred. The objectives of
the surveys are to:

a. determine if any radioactive
material has been released,

b. identify any hazards to health,

c. provide information to assist in
evaluating the severity of the
accident, and

d. assess the r-.eed and extent of
required countermeasures.

Longer Term Monitoring

416. More extensive monitoring of
affected areas is conducted following the
immediate post-accident monitoring. This
could continue for several days.
Additional personnel and equipment,
including laboratory facilities, are
required and planned for.

417. The requirements, arrangements and
procedures for radiation monitoring
following an accident are at Annex A to
this chapter.

Radiation Protection Standards

418. The emergency reference levels to
be used for determination of appropriate
countermeasures against radiation exposure
following a reactor accident are those
recommended by the National Health and
Medical Research Council's 'Recommended
Radiation Protection Standards for
Individuals Exposed to Ionising
Radiation', AGPS 1981 for major radiation
accidents.

NAVAL NUCLEAR SHIPS SAFETY ORGANISATION

Responsibility

419. At the port visited by a NPW, the
area Naval Officer Commanding will be
responsible for implementing an
organisation, to be known as the NNSSO.

Role

420. The role of the NNSSO is to
effectively coordinate those functions
relevant to NPW safety arrangements which
are allocated to the RAN.

Functions

421. The scope of these functions will
vary depending on the port visited
(whether under RAN control), or by its
location, but will include:

a. provision of a 24 hours
communications capability between
the NPW and the State/Territory
port safety organisation
headquarters;

b. provision of assistance for
radiation monitoring operations
(see Annex A to this Chapter);

c. at a Naval berth, provision of the
Officer-in-charge of Zone 1;
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provision of craft, equipment and
personnel for emergency towing of
submar ines ;

alerting the Port Safety
Organisation and the Department of
Defence upon receiving notice of a
reactor accident; and

in the event cf an emergency,
assist the State/Territory and
local authorities.

TOWING ARRANGEMENTS

Requirement

422. The Conditions of Entry for NPWs to
Australian ports require that there must
be a capability to remove the NPW, either
under its own power or under tow, to a
designated safe anchorage or a designated
distanta to sea, within the time frame
specified for the particular berth or
anchorage, and in any case within

24 hours, if a reactor accident should
occur. The guidelines herein are designed
to minimise the radiation hazard to
personnel engaged in the removal of an NPW
subject to such an accident. Propulsion
arrangements of NPWs are such that the
towing requirement only applies to
submarines.

Personnel

423. The personnel to whom these
guidelines are to apply are the crews of
vessels assigned the towing duty, and
shore parties required to slip an
alongside vessel. (Safety of other
personnel is addressed in Port Safety
Plans.)

Responsibilities

424. The RAN has the responsibility to
make arrangements for provision of towing
facilities for NPWs. These may be civil
or RAN vessels, manned by civilian or
naval personnel. The RAN, with ANSTO
assistance, has the responsibility for
developing and maintaining specific
training and procedures for personnel
engaged in NPW towing operations. The RAN
will also provide appropriate equipment
which is in Department of Defence
inventory.

Removal Decision

425. Under certain circumstances it may
be advisable for the NPW to remain at the
berth or anchorage following a reactor
accident. This decision on whether or not
to request removal of the vessel would be
made after consideration of the relative
risks posed to members of the public and
to personnel engaged in the removal
operation. Advice from the Commanding
Officer of the NPW would also be sought
regarding the state of the reactor plant

and the potential severity of the
accident. The decision to remove the SPW
rests with the State/Territory Government.

Protective Measures

426. In the event of a reactor accident,
protection is required against three
potential sources of hazard. These are:

a. direct radiation (gamma shine) from
the vessel,

b. direct radiation from an airborne
release of radioactive material,

c. inhalation and/or ingestion of
airborne radioactive material, and

d. radiation from surface deposition
of radioactive material.

All available protective methods are to be
employed, including local means of
radiation detection, protective clothing,
prophylaxis tablets, decontamination and
ship-handling procedures.

Assumptions

4 27. In the development of these
guidelines, it has been assumed that for a
submarine at an alongside berth, no
assistance is available from the
submarine's crew and that shore parties
and the crews of the towing vessels are
provided by the Port Safety Organisation.
For removal of a submarine from an
anchorage, it is - assumed that the
submarine crew will be required to weigh
anchor or slip the cable from onboard.

Permissible Radiation Dose

428. In general, a limit of 0.1 Sievert
(Sv) (whole body dose) is recommended for,
and should not be exceeded in, the
operations which are envisaged in these
circumstances. However, in some instances
higher doses may be admissible, for
example, in the rescue of individuals
involved in a radiation accident or in the
prevention of the radiation exposure of a
large number of persons. The
specification of dose limits for such
exposures is not possible for all
situations. As general guidance, doses in
excess of 0.5 Sv (whole body) for direct
radiation and 5 Sv (thyroid dose) might be
received in exceptional circumstances such
as saving lives. Wherever possible, doses
received in emergency or accidental
exposures should be recorded.

Radiation Monitoring

429. Wherever possible, towing vessels
should be provided with the capability to
measure radiation levels during the
approach to the NPW. A member of the
Radiation Monitoring Group will be onboard
the towing vessel to monitor radiation and
advise the master. Shore-side monitoring
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should be provided to assess the risk to
shore parties engaged in slipping berthing
lines and/or attaching towing hawsers.

Towing Vessel Crew Protection

430. Specific safety measures to be
adopted by towing vessel crews are
detailed in Annex E to this Chapter. The
importance of the specific protective
measures listed could vary according to
on-the-spot circumstances. However, in
the absence of actual radiation protection
measurements/ these protective measures
should be observed.

Shore Party Protection

431. The hazard from direct radiation
from the vessel, particularly close to the
reactor compartment, could be extreme and
the actual radiation levels should be
measured before any approach to the vessel
is undertaken. Radiation protection
personnel should be available to undertake
radiation measurements and to advise on
permissible exposure times. Unless
specific instructions to the contrary are
given, the protective measures detailed in
Annex F to this Chapter should be observed.

Towing Vessel Requirements

432. The towing vessels employed should
have sufficient capability to tow to sea
or remote anchorage a USN or RN nuclear
submarine of the type usually visiting
Australia in sea conditions up to
sea-state 3, taking into account local •
environmental conditions.

433. When placed on standby for
emergency NPW towing duties, the towing
vessels are to be equipped to provide
protective clothing, personal dosemeter
equipment and potassium iodate tablets for
each member of the crew and carry
radiation monitoring instruments. (See
Annex G to this Chapter.) A simple system
for washdown of the decks and
superstructure is also required. The
equipment will have previously been
supplied by the RAN to the port being
visited and be ready for immediate issue.

434. In the event of civil tugs being
employed on this task, the
Officer-in-Charge of the NNSSO will be
responsible for briefing the masters on
the safety measures to be adopted and for
providing further advice as requested.

PORT SAFETY ORGANISATION

General

435. To effect the requirement for
provision of the safety organisation,
State/Territory Governments need to
establish committees for liaison between
relevant government departments, develop
contingency plans, provide means for the
control oE the response organisations, and
enact the necessary supporting

legislation. In addition, Commonwealth
departments need to establish methods by
which the necessary support can be
provided.

Organisation

436. State/Territory Visits Committee.
Each State/Territory has established a NPW
Visits Committee (NPWVC) charged with the
responsibility for creating and
administering the State/Territory safety
organisation. The NPWVC consists of
senior representatives from government
departments and instrumentalities likely
to be involved in a NPW visit, in
particular in the event of an emergency
situation. For example, representatives
from the Police, Emergency Services, Port
Authority, and Health/Environment are
included.

NPWVC Functions

437. The functions of the NPWVC are to:

a. oversee the preparation of, approve
and maintain contingency plans for
NPW visits;

b. coordinate the activities of
departments and instrumentalities
involved in the preparation for,
and conduct of, NFW visits;

c. establish the specialised units
required to carry out the various
operations associated with a NPW
visit;

d. activate the routine and emergency
measures as called for in the
contingency plans;

e. inform and advise higher authority
on NPW visit matters; and

f. liaise with Commonwealth
departments as required.

438. In setting up the safety
organisation, it is an important
requirement for the NPWVC to ensure that
the senior officials in the organisation
are vested with the necessary authority
for them to carry out their duties.

Control of Operations

439. Depending on the scope of the
required organisation, the State/Territory
may appoint an executive body to
coordinate and control operations
immediately prior to, during and
immediately after a NPW visit. This is
normally effected using the resources of
the State/Territory Emergency Services.

NNSSO

440. In accordance with Defence and
State/Territory contingency plans, the
area Naval Officer Commanding will
establish and activate the NNSSO.
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Natural Disasters Organisation

441. NDO is responsible for:

a. For routine matters:

;l) monitoring the development of
NPW contingency plans and
coordinating amendments where
they have a national
application; and

(2) through the appropriate State/
Territory instrumentality,
confirming the availability of
the Port Safety Organisation
for each NPW visit.

b. In the event of a reactor accident:

(1) manning the National Emergency
Operations Centre;

(2) alerting Commonwealth
authorities to the emergency;
and

(3) coordinating Commonwealth and
international physical support
to State authorities.

Commonwealth Government Liaison

442. Administrative liaison is normally
effected through the VSP(N) foe those
matters of an interdepartmental nature, or
through normal intergovernmental channels
if of a specialised nature. However, for
operational matters during a visit,
provision of additional Commonwealth
support to the local area is effected
through the Natural Disasters Organisation.

PLANS

General

443. The contingency plans which are
developed by, and are the responsibility
of, State/Territory Governments are
designed to address all aspects of the
routine and emergency matters associated
with the preparation for, conduct of and
subsequent follow-up action required for
NPW visits.

Content

Instruction

should be issued for each individual NPW
visit containing uetails specific to that
visit.

Port Safety Plan Guide

4-46. Because of differing State/
Territory legislation, a standard format
for such plans is not feasible. However,
as a guide to the preparation and
maintenance of Port Safety Plans and
Operation Order/Instructions, an example
of the issues which should be addressed in
them is at Annex H.

Exercises

447. State/Territory authorities should
conduct exercise activations of their Port
Safety Organisations prior to the visit of
a NPW, especially where those visits are
infrequent or when key personnel change.

Emergency Action

448. The broad, initial responses that
the specified organisations are required
to complete on indication of a reactor
accident are outlined in Annex C to this
Chapter. Follow-up action will depend on
the extent of the accident but should
devolve upon those organisations described
therein.

Maintenance of Plans

449. All NPW safety plans are to be kept
under regular review in order to maintain
their currency. NDO holds copies of all
State/Territory plans and is kept current
of all amendments thereto. Should these
amendments have national application or be
considered to be in the interests of
better planning for all affected
Australian organisations, they should be
submitted to NDO, for consideration by the
VSP(N).

Annexes:

A.

B.

C.

Port Radiation Monitoring
Arrangements and Procedures

Emergency Planning Zones

Action in the Event of
Accident

Reactor

444. The plans must address those D.
measures designed to ensure the
maintenance of public safety in the event
of a reactor accident. Specifically the E.
organisation detailed in the Plan should
address routine and emergency operations
management, radiation monitoring, F.
security, supporting personnel and
services, and public information. G.

H.

445. In addition to the general Port I.
Safety Plan, a Operation Order/Instruction

Royal Australian Navy Assistance to
the Radiation Monitoring Group

Protective Measures - Towing Vessel
Crews

Protective Measures - Shore Parties

Towing Vessel Equipment

Port Safety Plan Guide

ANSTO Emergency Support Equipment
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ANNEX A TO
CHAPTER 4 TO
OPSMAN 1

PORT RADIATION MONITORING
ARRANGEMENTS AND PROCEDURE'S

GENERAL

1. This Annex presents a set of basic arrangements and procedures for a program
capable of meeting the radiation monitoring requirements at Australian ports visited
by NPWs.

2. The arrangements and procedures provide for the allocation of certain key
responsibilities in a suitable monitoring program and also provide an outline of
procedures whereby Commonwealth radiation protection officers engaged in routine
monitoring at a port are able to activate the port safety organisation in the event of
a release of radioactive material.

3. The techniques, practices and procedures of radiation monitoring for NPW
visits, the correlation of measured radiation levels with protective measures, and
working guidelines relating to the emergency reference levels recommended by the
National Health and Medical Research Council are set out in the Radiation Monitoring
Handbook (Radiation Monitoring Handbook for Visits by Nuclear Powered Warships to
Australian Ports, AAEC, 1985). This Handbook is available as a reference document to
all Commonwealth and State radiation protection officers participating in radiation
monitoring of NPW visits.

4. The capability to mount radiation monitoring is to be established in a port
before a NPW visit commences. To this end, a Radiation Monitoring Group (RMG) is to
be formed for each NPW visit and made responsible for both routine and immediate
post-accident radiation monitoring. For routine monitoring the RMG will be staffed by
two Commonwealth officers, each equipped to function as a mobile monitoring unit. In
an emergency, additional mobile monitoring units will be made operational and manned
by State radiation protection officers. The Commonwealth, through the ANSTO, will
ensure that an appropriately qualified officer is available for each NPW visit to be
the Leader of the RMG.

PRE-VISIT PREPARATION AMD STANDBY ARRANGEMENT

5. Arrangements are to be made for the radiation monitoring equipment (required
for routine monitoring and foe immediate post-accident monitoring) to be available at
ports immediately prior to and during NPW visits. It is to be held in the custody of
the RMG. Supporting operations and communications facilities are a State/Territory
responsibility.

6. Before each NPW visit, the RMG is to be brought to operational readiness. The
Leader RMG is responsible for control of:

a. pre-visit exercising/briefing of the RMG,

b. the readiness and functional status of all mo'nitoring equipment,

c. communication facilities for the RMG, and

d. transport facilities for the RMG.

7. The State/Territory members of the RMG may then revert to standby for the
period of the visit or until called out. Commonwealth members of the RMG are to
remain on call throughout the visit and implement the routine radiation monitoring
requirements as detailed in the Radiation Monitoring Handbook.

STATE/TERRITORY RADIATION OFFICER

8. A State/Territory Radiation Officer (SRO/TRO) is to be nominated by the host
State/Territory and made responsible for advice to authorities of the host
State/Territory on all public health aspects of radiation safety arising from NPW
visits. The SRO/TRO is to be an experienced senior professional health physicist
nominated by the host State/Territory.
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9. in the event of a reactor accident, the SRO/TRO is to be specifically
responsible for advising the Port Safety Organisation:

a. on hazards to the health of members of the public,

b. of the need to implement counterrr.easures, and

c. when normal activities may be resumed in affected areas.

10. In conjunction with the Leader RMG, the SRO/TRO is to be jointly responsible
for:

a. designating the pattern of radiation monitoring conducted by the RMG,

b. assessing the specific needs for ongoing radiation monitoring, and

c. analysing the results of radiation monitoring.

ENVIRONMENTAL RADIATION MONITORING

External Radiation Exposure

11. The potential for external exposure of members of the public to gamma-radiation
when an NPW is at an alongside berth is to be checked by radiation surveys on the
vessel's arrival at the berth, and approximately once daily thereafter. The surveys
are to be confined to those areas in the vicinity of the NPW designated as free for
public access. Commonwealth members of the RMG are to make the surveys in accordance
with the instructions set out in the Radiation Monitoring Handbook and the results are
to be examined by the Leader RMG who is to draw the attention of the SRO/TRO to any
increase in established background radiation levels.

Thermoluminescent Dosenteters

12. To provide data on radiation doses which would result from an accidental
release of airborne radioactivity, a number of thermoluminescent dosemeters (TLDs) are
to be exposed at selected locations in the vicinity of an NPW berth during each NPW
visit. The provision and measurement of TLDs is the responsibility of the Australian
Radiation Laboratory. The number and location of TLDs for individual berths are to be
determined jointly by the Commonwealth and State/Territory.

Internal Radiation Exposure

13. The potential for internal radiation exposure of members of the public is to be
kept under surveillance by a marine environmental monitoring program. The program is
a cooperative venture between the Commonwealth and the host State/Territory and is to
provide for sampling of both sediment and seafood from the vicinity of the berths.

Marine Environmental Sampling Program

14. In order to establish a reliable base-line of radioactivity in the marine
environment at approved NPW berths, quarterly samplings are to be made, with an
allowed flexibility of two weeks each side of the due sampling date. If an NPW visits
a berth, an additional full set of samples is to be taken before the visit, and,
again, immediately after departure. Should pre-visit or poet-visit sampling be
required within two weeks of the due date for routine quarterly sampling, then either
the pre-visit or post-visit sampling will suffice for the routine quarterly sampling.
Samples are to be collected by State/Territory authorities, or by the RAN where berths
are at naval bases, and analysed at the Australian Radiation Laboratory. Measurements
are to be made separately on sediment and seafood, and attention drawn to any result
indicating an increase in established background levels. More extensive surveys of
the marine environment may then be needed to investigate the possible movement of
radioactive contaminants to the shoreline or into other marine food chains. Results
of measurements are to be forwarded by the Commonwealth to relevant State/Territory
authorities and all results published annually.

15. The quarterly sampling program at an approved berth which receives only
infrequent NPW visits may be discontinued provided that:
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a. a quarterly sampling program has been implemented for a period of not less
than two years, and

b. State/Territory and Commonwealth authorities are agreed that a reliable
base-line of radioactivity has been established.

16. where a berth at which quarterly sampling has been discontinued is subsequently
to be used for a visit by an MPW, a full set of pre-visit samples is to be taken. A
further set of samples is required immediately after the visit, and another set of
samples taken three months later. Provided the samples reveal no increase in
established background levels of radioactivity, quarterly sampling may again be
discontinued.

RADIATION MONITORING IN RELATION TO A REACTOR ACCIDENT

Early Warning System

17. A facility to provide early warning of a reactor accident is required and is to
be based upon detection of gamma radiation emitted from the NPW as a consequence of
the accident.

18. The early warning system is to:

a. be capable of continuous unmanned operation on land,

b. employ the principles of redundancy and diversity to ensure reliability of
operation and freedom from spurious signals,

c. have its detectors located with a clear line of sight to the NPW, and

d. provide visual and audible alarm upon detection of a sustained increase in
gamma-radiation levels.

19. Signals from the detectors are to be relayed to a chart recorder with a pre-set
alarm facility located at a suitable Port Control Office or Police Gate House or at
the Emergency Control Centre of the Port Safety Organisation.

20. Selection of a suitable site for the detectors of the early warning system and
a location for the chart recorder should be made after consultation between
State/Territory and Commonwealth officers. The installation of the system is to be
undertaken by the Commonwealth with State/Territory assistance as required.

Operation of the Early Warning System

21. The chart recorder of the early warning system will provide an audible and
visual alarm signal on detection of high radiation levels. Guidance on the
appropriate alarm level is set out in the Radiation Monitoring Handbook. Commonwealth
or State/Territory officers are to be in continuous attendance and are to respond to
an alarm signal in accordance with predetermined procedures. The procedures which are
to be implemented in the event of an alarm signal are to be developed in detail for
each port from the following general principles.

Procedures Following an Alarm

22. The Leader RMG and the Duty Officer of the Emergency Control Centre are to be
notified immediately of an indication of a high radiation level and are to react as
follows:

a. The Leader RMG is to immediately investigate whether the indication is
genuine. If so, the Emergency Control Centre is to be advised of a
confirmed alarm and radiation surveys commenced. If the alarm signal is
not confirmed, the non-confirmation should be recorded and, if due to an
instrument fault, the fault remedied immediately.

b. The Duty Officer at the Emergency Control Centre is to immediately contact
the NPW through established channels to seek confirmation of an accident.
Upon confirmation of an alarm, either from the NPW or from the leader
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RMG, the Duty Officer is to initiate the actions set out in the port safety plan for
the immediate evacuation of Zone 1 and the activation of the port safety organisation.

Immediate Post-Accident Radiation Monitoring

23. Upon confirmation of an alarm, radiation surveys are to be initiated by the two
Commonwealth members of the RMG. The first priorities are:

a. gamma-radiation measurements (to determine the magnitude and extent of any
external radiation hazards due to direct radiation from the NPW),

b. gamma radiation measurements and air sampling (to determine if a release
of radioactive material has occurred) / and

c. air sampling (to determine airborne concentrations of critical
radionuclides and to estimate inhalation hazards to members of the
population).

24. Arrangements are also to be made for the decontamination of persons evacuated
from Zone 1, as necessary.

25. Monitoring is also to be carried out for:

a. surface contamination in areas affected by fission products, and
contamination of milk and other foodstuffs; and

b. contamination of the marine environment around the NPW.

26. The Leader RMG is to direct radiation surveys as outlined above, initially in a
direction downwind from the NPW. in conjunction with the SRO/TRO, he is to interpret
the results and determine the need for further surveys.

Meteorological Data

27. Pre-visit arrangements are to include the provision of meteorological data,
including local wind speed and direction, to assist in estimating the extent and
magnitude of the effects of a release of airborne radioactivity.

Longer Term Radiation Monitoring

28. Following the immediate post-accident radiation monitoring period, more
extensive environmental radiation monitoring is to be undertaken to:

a. determine the extent of any decontamination needed,

b. monitor foodstuffs that may have been affected,

c. provide assurances that evacuated areas can be reoccupied, and

d. provide assurances that normal activities may be resumed in affected areas.

29. Substantial resources of staff and equipment may be needed for this purpose but
the requirement is less urgent than that of immediate post-accident monitoring.
Therefore, these resources can be obtained from other centres, including those remote
from the port being visited. Organisations which are expected to contribute this
assistance are to be informed beforehand.

Countermeaaures to Protect the Public

30. Following a release of radioactive fission products to the atmosphere, measures
which are available to counteract or minimise effects on the health of members of the
public at risk include:

a. sheltering indoors;

b. evacuation of areas in the path of the airborne radioactivity;
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c. prophylaxis by administration of stable (inactive) iodine to those in the
path of the radioactive plume; and

d. restriction on the use of contaminated foodstuffsf especially milk and
vegetables.

31. The implementation of countermeasures may incur some additional risks to those
affected, together with inconvenience and expense, and any disadvantage accruing from
a remedial measure is to be kept as small as possible. The risks from radiation
exposure arising from the accident must be critically compared with risks arising from
possible countermeasures. Thus, the final selection of countermeasures requires
judgment and detailed consideration of the nature of the incident, the nature of the
population at risk and the nature of the surrounding area. The information in Annex B
provides an indication of the distances from the berth within which countermeasures
may be necessary.

SUPPORT FACILITIES FOR RADIATION MONITORING

32. Arrangements are to be made to provide:

a. adequate radio communications facilities and equipment for radiation
protection officers of the RMG,

b. vehicles for use as mobile monitoring units throughout NPW visits, and

c. secure storage facilities to accommodate equipment for the RMG.

PROVISION OF RADIATION MONITORING EQUIPMENT

33. All radiation monitoring equipment is provided by the Commonwealth. Except for
the equipment in Annex G, it is to be retained by the ANSTO and properly maintained
and calibrated. Equipment required for a NPW visit will be made available at the
port, checked and made operational as part of the preparation and standby
arrangements. Equipment is itemised in the Radiation Monitoring Handbook.

34. Additional back-up equipment may be required in the event of an accident and is
to be provided in accordance with Annex I.
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ANNEX 3 TO
CHAPTER 4 TO
OPSMAN 1

EMERGENCY PLANNING ZONES

General

1. Emergency Planning Zones (EPZs) are designated around NPW berths and ar.chorages
for planning purposes to assist in the identification of areas where hazards might
arise and to ensure that appropriate protective actions can be taken promptly and
effectively in the event of an accident.

Zones

2. Zone 1 is an area close to the NPW within which protective measures will be
implemented automatically upon notification of a reactor accident.

3. Zone 2 represents the area at risk from inhalation hazards and includes Zone
1. The Zone boundary represents the limit at which it may be necessary to implement
protective measures to prevent radiation doses from inhalation from exceeding the
individual dose criteria.

4. Zone 3 represents the area at risk with respect to ingestion hazards, ie
foodstuffs, milk, water and agricultural contamination, and includes Zones 1 and 2.

Zone Boundaries

5. The boundaries of Zones 2 and 3 will vary according to the severity of the
accident and the prevailing meteorological conditions and in practice will be
determined by measurements of radiation and contamination levels.

6. Based upon the Reference Accident, the calculated maximum EPZ boundaries for
berths and anchorages when used by NPWs up to 100 MW reactor power rating are:

a. Zone 1 - 600 metres,

b. Zone 2 - 2 . 2 km, and

c. Zone 3 - several kilometres.
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ANNEX C TO
CHAPTER 4 TO
OPSMAN 1

ACTION IN THE EVENT OF A
REACTOR ACCIDENT

General

1. Action in the event of a reactor accident will require joint State and
Commonwealth action, as well as cooperation with the NPW's national authorities.
Immediate action in the local area will rest with the port safety organisation, with
follow-up support coordinated by the Commonwealth.

2. The scope of emergency action will cover accident notification, protective
counterraeasures (eg shelter, evacuation, radiation monitoring, decontamination),
security and public information, as well as the services required to control, support
and maintain these actions.

3. The event itself and the attendant response operation will attract considerable
public and political attention. The overall organisation will therefore come under
close scrutiny, both during and after the event. Hence, the direction, control and
coordination of the response actions must be unified, timely and effective, as well as
being fully documented.

4. This annex sets out the broad, initial responses that the specified
organisations are required to complete on indication of a reactor accident.

Notification

5. The occurrence of a reactor accident should be indicated by:

a. detection by the early warning radiation monitoring equipment, and/or

b. notification from the NPW.

Action

6. The immediate action which is to occur is:

a. the Port Safety Organisation is to:

(1) initiate emergency arrangements in accordance with the contingency
plan; and

(2) notify the National Emergency Operations Centre (NEOC).

b. The NEOC will:

(1) alert the Headquarters Australian Defence Force (Duty Officer, ADF
Command Centre (ADFCC);

(2) man the NEOC appropriately (including VSP(N) members);

(3) coordinate the provision of Commonwealth support; and

(4) coordinate the provision of international support.

c. The ADFCC will:

(1) alert the Director General Joint Operations and Plans;

(2) alert Headquarters RAAF Operational Command to the probable
requirement for the transport of ANSTO emergency equipment and
personnel (see Annex I); and

(3) direct the provision of ADF support as requested by the NEOC.
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NPW Removal

7. Under certain circumstances it may be advisable for the NPW to remain at the
berth or anchorage following a reactor accident. The decision on whether or not to
request removal of the vessel would be made after consideration of the relative risks
posed to members of the public and to personnel engaged in the removal operation.
Advice from the Commanding Officer of the NPW would also be sought regarding the state
of the reactor plant and the potential severity of the accident. The decision to
remove the NPW rests with the State/Territory Government.
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ANNEX D TO
CHAPTER 4 TO
OPSMAN 1

RAN ASSISTANCE TO THE RADIATION
MONITORING GROUP

1. The RAN is to provide assistance to the ANSTO in meeting its responsibility for
conducting radiation monitoring operations during the visits to Australian ports by
NPWs. The assistance is prescribed by the location, personnel requirements, role,
tasks and support requirements detailed herein.

Location

2. The prescribed assistance will be provided at ports as follows:

a. visits to Western Australia (HMAS STIRLING and Fremantle (Gage Roads)), or

b. visits to other ports on a case by case basis as resources permit.

Personnel Requirements

3. Technician (s) made available must be of the rank and category of LSET skill
grade 3 (minimum).

4. Personnel are to have completed the requisite course training at the ANSTO.

Role

5. The role of the technicians will be to assist the leader of the Radiation
Monitoring Group (RMG) in the routine and emergency functions of the RMG during visits
by NPWs. (Note - On the occasion of a simultaneous visit to HMAS STIRLING and
Fremantle, the RAN technician's duties will be performed at HMAS STIRLING.)

Tasks

6. The specific tasks will be to:

a. conduct routine radiation monitoring duties in conjunction with the Leader
RMG (1-2 hours approx daily), and

b. be on continuous (24 hour) call,

(1) as a member of the RMG, and

(2) to correct equipment or line faults.

Support Requirements

7. The appropriate Naval Establishment will be directed to:

a. provide the required technician (other RAN priorities permitting),

b. ensure the technician is immediately contactable at all times (preferably
via a paging device),

c. ensure transport is readily available to deliver the technician 'on-scene'
within 20 minutes of notification,

d. notify ANSTO of the name(s) of the nominated technician(s) at least seven
days prior to the commencement of the NPW visit, and

e. provide local wind speed and direction information as required.
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PROTECTIVE MEASURES - TOWING VESSEL CREWS

1. Specific safety measures are to be adopted by towing vessel crews to minimise
radiation hazard when engaged in NPW towing operations following a reactor accident.

2. The importance of the specific protective measures listed below could vary
according to on-the-spot circumstances. However, the following protective measures
should be observed:

a. the NPW only be approached from within a 30° angle of the bow or stern;

b. no approach be made within 200m of the beam of the NPW;

c. the down-wind area of the NPW be avoided;

d. the time spent in the vicinity of the NPW be limited;

e. prophylactic tablets be taken by all personnel;

f. protective clothing be worn by personnel when on deck;

g. respirators be worn by personnel when on deck;

h. personnel remain under cover as far as possible;

i. eating, drinking and smoking be prohibited; and

j. individual dosemeters be worn by all personnel (Note - for personnel
required to enter areas of high radiation, the dosemeters should possess
an alarm facility.)
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AN'HSX F TO
CHAPTER 4 TO
OPSMAN 1

PROTECTIVE MEASURES - SHORE PARTIES

1. Specific safety measures are to be adopted by shore parties (to minimise
radiation hazard from a NPW following a reactor accident) when engaged in slipping
and/or attaching towing hawsers to effect a removal by a towing vessel,

2. The hazard from direct radiation from the vessel, particularly close to the
reactor compartment, could be extreme and the actual radiation levels should be
measured before any approach to the vessel is undertaken. Radiation protection
personnel should be available to undertake radiation measurements and to advise on
permissible exposure times. Unless specific instructions to the contrary are given,
the following protective measures should be observed:

a. the down-wind area of the NPW be avoided;

b. prophylactic tablets be taken by all personnel;

c. no approach within 200m of the beam of the NPW be undertaken unless under
control of radiation protection personnel;

d. protective clothing and respirators be available and worn upon advice from
radiation protection personnel; and

e. individual dosemeters be worn by all personnel (Note - for personnel
required to enter areas of high radiation, the dosemeters should possess
an alarm facility.)

3. Personal protection packs for shore parties who may be engaged in casting off
an NPW are also to be prepared and provided to the port visited on request of the area
Naval Officer Commanding. Each pack is to contain: (for DSNs refer to Annex G)

a. 6 x Thermoluminescent Dosemeters DT-60/PD;

b. 6 x Smocks and Trousers Decontamination;

c. (1) 3 pr. Gloves Rubber NBC and Cotton NBC Size 8 - 8 1/2;

(2) 3 pr. Gloves Rubber NBC and Cotton NBC Size 9 - 9 1/2;

d. (1) 3 pr. Boots Knee Rubber Medium;

(2) 3 pr.. Boots Knee Rubber Large; and

e. either;

(1) 6 x Full-face Lunguard 2 Masks c/w lOOOcc Canister AAEC; or

(2) 6 x Mask Protective NBC M17A1 (3 Medium, 3 Large).

4. Personal protection packs for shore parties are to be located with, but marked
to distinguish them from, those prepared .for towing vessel crews.

(2nd Ed)



ANNEX -3 TO
CHAPTER 4 TC
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TOWING VESSEL SQUIV -NT

It When placed on standby for emergency NPW towing duties, the towing vessels are
to be equipped (as detailed below) to provide protective clothing, personal dosemeter
equipment and potassium iodate tablets for each member of the crew, as well as to
carry radiation monitoring instruments. A simple system for washdown of the decks and
superstructure is also required. The towing vessel should carry:

a. 1 x Gamma Survey Monitor Type PDR3 (or similar);

b. 1 x Radiac Computer CP-95A/PD DSN 6665-00-526-8645; (Note 1)

c. 1 x Dosemeter Charger DSN 6665-99—106-5335;

d. 1 x Digital Alarm Dosemeter Model 06-505 (or similar);

e. 200 x Potassium Iodate Tablets; and

f. sufficient personal protection packs for each member of the crew.

2. Personal protection packs are to be prepared and are to contain the following
items:

a. 1 x QF Dosemeter 0 - 5 rad (0 -0.05 Sv) DSN 6665-99-911-0101;

b. 1 x QF Dosemeter 0 - 150 rad (0 - 1.5 Sv) DSN 6665-99-911-0410;

c. 1 x Thermoluminescent Dosemeter (TLD) (phosphate glass) DT-60/PD DSN
6665-00-526-7836;

d. (1) 1 x Smock Decontamination DSN 8415-66-074-2988;

(2) 1 pr. Trousers Decontamination DSN 8415-66-080-7057;

e. (1) 1 pr Gloves Rubber NBC DSN 8415-99-975-7910/7912 (Note 2 ) ;

(2) 1 pr Gloves Cotton NBC DSN 8415-99-975-7914/7915 (Note 2 ) ;

f. 1 pr Boots Knee Rubber DSN 8430-66-076-7618/20 (Note 3 ) ; and

g. either;

(1) Full Face Lunguard 52 c/w convolute hose, harness Protector Part
Number RFF52 and lOOOcc Canister 'AAEC; or

(2) Mask Protective NBC M17A1 DSN 4240-00-926-4199/201 (Notes 3, 4 and 5)

Notes: (1) Radiac Computer for TLDs to be retained ashore by RAN Radiation Monitor.

(2) Glove DSNs quoted are medium ( 8 - 8 1/2) and large ( 9 - 9 1/2).

(3) Items come in three sizes - small, medium and large.

(4) Unless a more suitable item is available and recommended by ANSTO.

(5) Only green action filters (4240-00-165-5026) are to be used in conjunction
with the M17A1 protective masks. These filters have a service life of
only 30 days once they are fitted, after which their effectiveness is
reduced to 75%.

3. Packs are to be made up in varying sizes to fit individual crew members. Where
towing vessel crews are drawn from a 'pool' of sailors, equal numbers of medium and
large sizes should be made up. The packs should be held in an easily accessible
stowage area for issue to the crews.
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4. Collective protection packs containing equipment to support two vessels and 20
crew members (10 each) are required. These packs will be drawn by the area Naval
Officer Command ing when a NPW visit is confirmed.

5. Specifically each collective protection pack is to contain:

a. i x Gamma Survey Monitor Type PDR 3 (or similar);

b. 1 x Radiac Computer CP-95A/PD DSN 6665-00-526-7836;

c. 1 x Dosemeter Charger DSN 6665-99-109-5335;

d. 1 x Digital Alarm Dosemeter Model 06-505 (or similar);

e. 200 x Potassium lodate Tablets;

f. 12 x personal protection packs;

Personal protection packs also must contain the equipment listed at paragraph 2.
These packs should be made up with equal proportions of medium and large size boots.
If RAN personnel are detailed, and if the Mask Protective NBC M17A1 is used (see Note
(4)), crew members are to provide the mask with which they have already been issued.
Lunguard RFF 52 masks are suitable for all head sizes.
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ANNEX H TO
CHAPTER 4 TO
OPSMAN 1

PORT SAFETY PLAN GUIDE

GENERAL

1. This annex provides a guide to the preparation of Port Safety Plans and Visit
Operation Orders/Instructions. These plans are developed by, and are the
responsibility of, State/Territory Governments. The Port Safety Plan details the
responsibilities of State/Territory authorities during all phases of NPW visits. The
Visit Operation Order/Instruction specifies detailed arrangements for the visit of
each particular vessel. The content of these documents will vary, depending on each
particular State/Territory organisation and legislation. However, there are common
requirements which are to be addressed in these plans and are described herein.

PORT SAFETY PLAN

Structure

2. The structure of this document should address the following topics:

a. background information,

b. introduction,

c. facilities,

d. State/Territory organisation,

e. procedures, and

f. radiation monitoring.

Background Information

3. This section should include information related to the nature of the problem
to allow planning personnel sufficient background to understand the need for the
procedures which arc adopted, particularly those to be followed in an emergency.

Introduction

4. This section should identify:

a. the authority for the plan (legislation and authorisation/ratification by
the appropriate authority),

b. related documents (including subplans),

c. the format of the plan, and

d. the relationship between the plan and its associated operation
order/instruction.

Facilities

5. The port's approved berths and anchorages should be identified in this
section. Supporting services such as Marine authorities, wharf services, security,
communications, depths of water, tendering, sullage, etc are also to be detailed.

Organisation

6. All relevant State/Territory authorities, committees and operations staffs
should be identified in this section, together with contact details (normal and
out-of-hours). Functions and responsibilities of, as well as liaison channels
between, supporting organisations are to be clearly identified. This includes the
relationship with Commonwealth bodies•
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Procedures

7. This section should describe the details of those procedures which are to be
used during normal and emergency situations. The stages of activation of the Plan
should be clearly identified^ and, for ease of reference, action tables are
recommended. These tabulate the duties of each authority, responsible officers anci
the action to be completed. The required safety zones should be clearly set out along
with their responsible personnel.

8. Relevant annexes to this section would be the:

a. evacuation plan,

b. communication plan,

c. meteorological report format, and

d. preplanned media announcements.

Radiation Monitoring

9. While the need for radiation monitoring should be briefly addressed in the
background information section, it is preferable to keep all aspects of this task
within one section, since monitoring can and should be treated as a separate function
in support of the overall response organisation for a NPW visit.

10. The scope of this section should address the radiation monitoring requirement
and the State/Territory's procedures and organisation for provision of support to that
provided by the Commonwealth. The authority and responsibilities of the
State/Territory Radiation Officer should be clearly identified as well as the
composition of, and contact details for, all monitoring personnel and support staff.

11. Appropriate annexes would include:

a. a table and chartlet describing thermoluminescent dosemeter locations, and

b. radiation monitoring report format.

VISIT OPERATION ORDER/INSTROCTIOS

12. A Visit Operation Order/Instruction should be issued for each particular NPW
visit. This will support the Port Safety Plan but will provide operational and
administrative details specific to that visit.

Content

13. A typical Visit Operation Order/Instruction would contain:

a. a summary of the NPW's characteristics,

b. the visit timetable,

c. the location of the fixed radiation monitoring post,

d. details of the port emergency communications net,

e. a personnel contact directory, and

f. personnel rosters.

Issue

14. This document will be issued to all affected organisations and personnel upon
notification that the MPM visit is confirmed.
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MAINTENANCE OF PLANS

15. All NPW safety plans are to be kept under regular review in order to maintain
their currency. NDO holds copies of all State/Territory plans and is kept current of
all amendments thereto. Should these amendments have national application or be
considered to be in the interests of better planning for all affected Australian
organisations, they should be submitted .to NDO, for consideration by the VSP(N) .
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ANNEX I TO
CHAPTER 4 TO
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ANSTO EMERGENCY SUPPORT EQUIPMENT

General

1. In the event of a reactor accident, the full objectives of the radiation
monitoring requirement may not be achieved solely by the on-scene radiation monitoring
group. Following the immediate period of monitoring, extensive environmental
radiation surveys of affected areas may be needed before normal activities could be
resumed. This could take several days.

2. Additional equipment and personnel would therefore be required in addition to
that deployed for a routine visit. The additional resources would be used to:

a. determine the extent of decontamination required,

b. monitor foodstuffs that may be affected,

c. provide assurances that evacuated areas can be reoccupied, and

d. provide assurances that normal activities may be resumed in affected areas.

RAAF Support

3. Because of the size and immediacy required of the resources, contingency
arrangements have been made with the RAAF for the provision of transport aircraft to
airlift the equipment and personnel to the affected port.

Resources

4. The equipment consists of a caravan, six steel trunks and an emergency tender.
Up to IS personnel are required to travel with the equipment. Details of the
equipment are:

a. Monitoring equipment and protective clothing:

(1) up to six steel trunks (0.9x0.46x0.51 m ) , and

(2) weight of each trunk 50-70 kg.

b. Caravans

(1) dimensions 2.4x2.7x6.2 m, and

(2) weight one tonne.

c. Tenders

(1) dimensions 2.2x2.SxS.6 m, and

(2) weight two tonnes.

5. It is likely that the standby SAK C-130 aircraft at RAAF RICHMOND would be
directed to transport the equipment.

Movement

6. The equipment and personnel are available during all NPW visits at Lucas
Heights Research Establishment. On notification, the personnel and equipment will
deploy to Sydney Airport for loading at the QANTAS maintenance area. The RAAF
aircraft will concurrently deploy, load and proceed to the nearest airfield to the
affected port. These arrangements should make the resources available, eg in HMAS
STIRLING within 10 hours.
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