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The levels of contamination at which foodstuffs or water supplies should be banned is based upon the potential dose
to the consumer. This topic is discussed in Chapter 10 of this report.

The Radiological Hazard

Hong Kong has no natural lakes or rivers ot substantial underground water soutrces. The main water sources are
therefore natural catchment and supply from the People’s Republic of China. The supply from China is taken from
the Shenzhen reservoir which is part of the East River—Shenzhen Scheme.

In the event of a major release of radioactivity from Daya Bay the wind could carry the plume over one or more
reservoirs and radioactive material could be deposited on the surface of the reservoir and its associated catchment
area. There is hence the possibility of contamination of watet supplies.

In practice it is highly unlikely that any credible release of radioactivity would have any significant effect upon water
supplies.

The main reservoirs close to Daya Bay which store Hong Kong’s water are High Island and Plover Cove in Hong
Kong and Shenzhen in the People’s Republic of China. Taking the High Island reservoir as an example; this has a
capacity of 280 million cubic metres of water, and a surface area of approximately 10 square kilometres. The
reservoir is located about 30 km from the Daya Bay site. If the wind were such that the plume travelled towards

High Island reservoir, after travelling 30 km the plume would be fairly dispersed and also any deposition on the
resetvoir would be subject to massive dilution by the volume of water in the reservoir.

In average dry weather conditions it would require a release of depositable activity (ie excluding noble gases) from
Daya Bay of the order of 10'” Bq before the activity in the reservoir water could theoretically approach the lower
derived emergency reference level (DERL) given in reference 38. Such 2 release would be comparable with the
release from Chernobyl. Calculation of deposition rates during rainfall is difficult (ref 24), however in the UK
during the passage of the Chernobyl cloud it was found that deposition in areas of heavy rainfall could be a factor
of 100 or mote greater than those areas with little or no rainfall, (ref 25). This would imply that for the highly
pessimistic scenario of the plume travelling towards the High Island reservoir and meeting heavy rainfall only as it
passes over the reservoir, a release of 10'° Bq of depositable radioactivity could just give rise to a concentration of
radioactivity in the water equivalent to the lower DERL for drinking water. The level of activity in the water
would, however, be greatly reduced by the standard water treatment processes and so the level of radioactivity in
the customer’s supply would be much less than the lower DERL.

The hazard associated with contaminated water is principally due to its consumption. Using such water for
washing, etc., is unlikely to result in any significant hazard.

Bebaviour of the Deposited Activity

Radioactivity may be deposited on the surface of the reservoir and on its catchment area. Only a small fraction of
the radioactivity deposited on the catchment area is likely to be transferred to the reservoir (ref 26). For example
less than 2% of the Cs-137 is likely to find its way into the reservoir (ref 27). The catchment area for the High
Island reservoir is about 70 km? compared with a surface area of the reservoir of about 1o km?. It is clear therefore
that the activity in the reservoir will initially be dominated by the activity deposited directly on the surface of the
reservoir. Any activity which does enter the reservoit from the catchment area will take time to do so. In Sweden
after the Chernobyl accident it was found that I-131 and Cs-137 entering lakes from run-off from the catchment area
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Hong Kong has 28 marine fish culture zones, 1 350 hectares of fresh water fish ponds, plus a much larger supply of
marine capture products from outside Hong Kong’s territorial waters. For similar reasons to those given in the
scction on water supplies it is highly unlikely that any conceivable accident at Daya Bay could cause any significant
contamination in fish, however to give public reassurance it may be prudent to carry out some representative
sampling of fish caught in areas which may have been effected by the passage of the plume. It is also possible to
estimate the level of radioactivity in fish and other seafood from measurements of the radioactivity in the water in
which they are located (refs 36 and 43).

Application of Countermeasures for Agricultural Produce and Food

During the planning for any major reactor accident, information should be collated about the location of farms,
markets, etc., within Hong Kong, together with details of points of entry of all imported foodstuffs. Various
reactor accident scenarios should be studied and for each scenario the likely effects on the food chain should be
considered. Using the results of these studies the Incident Assessor, with assistance from the Agriculture and
Fisheries Department, or the Municipal Services Branch, as the case may be, would, in the event of an accident at
Daya Bay, identify the food pathways and the geographical areas which may be affected. Initially, monitoring and
sampling teams would be sent out to delineate the affected arcas. Having identified and confirmed by initial
monitoring and sampling which areas and which foodstuffs are affected, the Agriculture and Fisheries Department/
Municipal Services Branch should consider the need for interdiction of any produce/foodstuffs. The Director of the
Agriculture and Fisheries/Secretary for Municipal Services should be responsible for introducing or relaxing any
bans on the distribution, importation, and sale of produce/foodstuffs. However, they will be advised on this by the
CCC who in turn will be advised by the MAC.

Initially, bans on produce will need to be based upon some representative monitoring and sampling results. Later
when more detailed results are available, the particular produce and areas of the bans can be refined.

The Agriculture and Fisheries Department should always keep the CCC Controller informed of their actions, and he
in turn will keep the public informed.
In all cases of a release of radioactivity affecting Hong Kong, the public should be advised to wash any potentially

contaminated food before consumption.

Consideration must be given to the disposal of any produce deemed to be unfit for consumption. This task is likely

ro be outside the expertise of the Agriculture and Fisheries Department, and assistance from other Government

Departments and Agencies will be required.

P

Any design-basis accident at the Daya Bay reactor would not require plume countermeasures, such as sheltering or

¢vacuation, to be introduced in Hong Kong. It is, however, a requirement of all contingency plans to consider how

,/_wt'he plan could be extended to cope with larger accidents. In the highly unlikely event of such an accident occurring

( |- /at Daya Bay, potential doses to individuals in the north-castern sector of Hong Kong could be such that some
/ i

e’ Plume countermeasures might be desirable, particularly sheltering. The purpose of this section is to discuss the

actions which may be necessary to deal with large, beyond design-basis, accidents. Such accidents are highly

improbable, perhaps impossible, with the type of PWR being constructed at Daya Bay, however for completeness
'&@«:onsidcration should be given to such hypothetical accidents.
L e S A -
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Sheltering .

As discussed earlier in this report, the dose received by a person standing downwind of typical release of
radioactive gases and volatiles is likely to be due primarily to inhalation of radioactive material and, to a lesser
extent, due to direct radiation from the passing cloud. If people stay indoors, with the doors and windows closed
and ventilation systems switched off, the amount of radioactive material they will inhale will be reduced. In addition
the structure of the building will provide some shielding from the direct radiation from the cloud. The amount of
dose that sheltering would prevent depends upon the construction of the building and where a person is located in
a building, however, typically s0—90% of the direct radiation component of the dose which would have been
received may be avoided andmgo% of the dose due to inhalation, especially for short duration releases
'@ (ref Io)ﬁt is clear therefore that sheltering, provided it is carried out correctly and at the appropriate time, can

" greatly reduce doses to the publiﬂ

N, Sheltering may be implemented within a reasonably short timescale, provided pre-planned arrangements have been
made to issue instructions to the public at the time of the accident. These may include the use of radio and
television, and mobile public address systems on police vehicles or helicopters, (see Section 11.3). The time-scale
would be particularly important if no warning of a release were received until radioactivity has been detected at the
monitoring stations in Hong Kong. Prior familiarity of the public with the relevant parts of the contingency plan
may therefore be of great benefit. It is worth noting that actions advised in the event of a tropical cyclone following
the hoisting of 2 No. 9 or ro signal are similar to the correct actions to be taken in the event of a very large release
of radioactive material affecting Hong Kong.

1f sheltering is to be implemented, the public should be advised to stay indoors, close all doors and windows, and
switch off ventilation and air conditioning systems. Any obvious gaps under doors, etc., should be plugged using,
say, damp towels. Occupants should then stay in the centre of the building (or in the basement if the building has
one) away from windows. It is important to ensure that once the plume has passed the public are advised to open
windows and switch on any ventilation or air conditioning systems.

i
}
i

Provided it may be carried out in a timely and orderly manner, the introduction of sheltering for a limited period of

) time is regarded as a highly effective, low risk, low social cost, countermeasure. It is therefore suggested that

(4,. consideration is given to its implementation if projected doses are likely to exceed the lower ERL for sheltering (see

N Chapter 10). A serious problem would arise if there was little notice of the arrival of a large plume. In these
circumstances asking the public to shelter at short notice would undoubtedly cause great concern together with

%_) chaos on the roads and transportation systems. Fortunately such an eventuality is extremely unlikely. Asking the

public to take shelter at short notice should only be initiated if there has been a confirmed very large release of
radioactive material from Daya Bay, and the potential doses to the public are well in excess of the lower ERL,

Issue of Stable Iodine Tablets

One of the volatile components of a release of radioactive material which is likely to be of concern is radioactive
iodine, particularly iodine-131. If iodine is inhaled it will concentrate in the thyroid of the individual concerned.
This can, however, be reduced by administering stable iodine tablets either before inhaling the radioiodine, or
shortly afterwards. The effect of taking the stable iodine tablets is to greatly dilute the radioiodine taken into the
thyroid, (Ref 37). Taking the tablets befote the arrival of any plume would reduce the subsequent dose by about
95 %. The approximate effectiveness of delayed administration, in terms of averted thyroid dose from iodine-131, is
as follows:
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10.1 Emergency Reference Levels

In the event of 2 majbr accidental release of radioactive material into the environment, consideration needs to be
given to limiting any resultant exposure to the public by the introduction of the countermeasures discussed in
Chapter 9. The introduction of any countermeasutes interferes, to some extent, with normal living conditions,

and therefore there is a social cost and in some cases risk associated with the introduction of countermeasures.

The introduction of any countermeasures must achieve a net positive benefit and therefore countermeasures should
not be introduced to try to avoid trivial doses which may be associated with very minor releases of radioactivity
into the environment, (see Section 5.6). This principle is found in most contingency planning.

When making contingency plans for incidents involving radiocactivity, different countermeasures will have different

costs and risks. Countermeasures which may be beneficial when the potential doses to the public are relatively large
will almost certainly be inappropriate when the potential doses to the public are relatively small.

Another feature of countermeasures for restricting doses to the public is that the costs and risks of their
introduction will, to some extent, depend upon local conditions at the time of their introduction and this may have
an influence upon the decisions as to when to introduce countermeasures. It follows therefore that there is not a

single level of predicted dose which will trigger the introduction of a countermeasure but there will be a range of
values of predicted dose over which the introduction of 2 given countermeasure will be considered. The level of
predicted dose at which a particular countermeasure should be introduced is known as the ‘Emergency Reference
Level’ (ERL). The predicted dose at which consideration starts to be given to the introduction of a particular
countermeasure is called the lower ERL and the predicted dose at which the countermeasure will almost certainly
have been introduced is called the upper ERL. Numerical values of upper and lower ERLs have been recommended
by a number of organisations. The tables ro.1, 10.2 and 10.3 gives the values recommended by the Iaternational
Commission on Radiological Protection (ref 15) and these are generally consistent with other international

expert opinion.

TABLE 10.1
EMERGENCY
REFERENCE

LEVELS FOR

PLUME
COUNTERMEASURES
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