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Todine prophylaxis for Swedish citizens in Japan in March 2011

Monitoring results released by NISA to the IAEA/ENAC emergencyb web site on

* March 14 showed dose rates measured on March 13 at monitoring posts around the

Fukushima Dai-ichi NPP that were fluctuating in the order of 4 — 400 pSv/h. A peak
value reached 1558 pSv/h at monitoring point MP4 on March 13 at 13:32. It was also
reported that jodine-131 had been detected in air filters. From the events of hydrogen
explosions in reactor number 1 and 3, SSM calculated that the core damage in these
reactors probably was at least 10 %. From this and from the reported monitoring data,
SSM roughly estimated that the release of iodine to the atmosphere could be in the
order of 0,1— 1 per cent of the core inventories of reactor number 1 and 3.

SSM applied the decision schemes for Swedish reactor accidents on the situation in
Japan. The schemes had been calculated using a Gaussian dispetsion model, a one-
hour release duration, a release height of 100 m and neutral weather conditions with a
wind speed of 6 m/s, From these schemes SSM estimated that a 50 mGy thyroid dose
to a one year old child with no respiratory protection would be obtained out to a
distance of 8 km from the release point for a 0.1 % release and out to at about 30 km
for a 1 % release. The evacuation distance proclaimed by Japanese authorities was 20

| km. The need for intake of stable iodine tablets would thus not extend very far beyond

the evacuation distance. SSM, therefore, concluded that the Japanese protective
actions were adequate and recommended Swedish citizens in Japan to follow news

reports and adhere to the protective measures proclaimed by the Japanese authorities. -

In the evening of March, 15 (Swedish time), SSM had obtained and analyzed more
monitoring results from Japan. From these figures SSM made the judgment that the
release of radioactive iodine could have been in the order of 1 - 10 %, Presuming a
one-hour release of 10 % of the core inventory of radioactive iodine, SSM estimated
that the thyroid dose to a one year old child without any protection could reach 50
mGy at distances 150 ~200 km. NISA reported on the status of Fukushima Dai-ichi .
NPP that the fuel rods in the spent fuel pool.in unit 4 were being heated and that a fire
had broken out. NISA also presumed that radionuclides were released to the

. atmosphere, The radiation level between units 3 and 4 was reported to be 400 mSv/h,

If the spent fuel pools would run dry, very high radiation levels combined with a large
release of radionuclides to the atmosphere could be expected. SSM judged that this
could severely hamper the work with seawater. pumping to reactor units 1,2 end 3,
All workers except those who were engaged in the operation of seawater cooling
pumps had been evacuated, From these reports SSM concluded that the situation was
far from under control and that a large release of radionuclides from the reactor
containments and from the spent fuel pools could not be ruled out. Radioactive iodine
from the reactor cores could lead to problems with high thyroid doses at quite large
distances. ' ' - .

In the afternoon of March 16, 8SM informed the Swedish Ministry for Foreign
Affairs of the situation. The question of iodine prophylaxis for Swedish citizens in
Japan was raised. At 21:30 on March, 16 (Swedish time) SSM decided to send jodine
tablets to the Swedish embassy in Tokyo with the intention that tablets should be
distributed to Swedish citizens. During the night, 4000 packages of tablets were taken
out from the Swedish central emérgency storage and put on air cargo to Tokyo. Each
packet contained 10 tablets of 65 mg potassium iodide. The tablet dosage was



according to the standard recommendations by WHO (1989). During the night SSM
prepared instructions saying that the tablets should be handed out by the Swedish
embassy in Tokyo and that the tablets should be taken according to the dosage v
described on the packet and at times and in areas that SSM would give information on
at a later stage. The embassy should keep records with contact mformatlon to all
people who obtained tablets

While the tablets were on their way to Japan, SSM discussed how to provide timely
information to Swedish citizens where and when iodine tablets should be taken. To be
effective, the tablets must be taken before the radioactive cloud arrives. The most
important question was: Would it be possible for SSM to provide information in time
to the people residing in areas that could be affected by a release so that they could -
take tablets before the radioactive cloud arrives. SSM made dispersion prognoses with
three hours intervals that could show which areas that could be affected, It was,
however, deemed very uncertain if information on a possible large release would be
reported in time to allow SSM to send a warning message to the Swedish Embassy in
Tokyo and that the embassy would be able to send SMS-messages in time to Swedish
citizens, The delay time in the international reporting was experienced such that SSM.
judged it unlikely to be able to send a warning message in time. After thorough
discussions with medical experts from the National Board of Health and Welfare it
was decided to recommend intake of one dose of iodine tablets directly when the

_tablets were obtained at the Swedish embassy. People had to go to the embassy to
-fetch tablets and could therefore, in a worst case scenario, be exposed to a radioactive

cloud. The instructions to 1mmed1ately take a first tablet dosage were in full
accordance with the Swedish policy for iodine prophylaxis in case of a threat of a

 large release from a Swedish NPP..

Wide experience of stable potassium intake exists for people in different age groups.
The side effects are so limited that stable iodine is justified to avert even quite low
radjation doses to the thyroid gland (WHO, 1989, Ogris and Ecker, 1991), For an
assumed release fraction of 30 % of the iodine inventory from Fukushima Dai-ichi
NPP unit 2 and 3, SSM calculated the distance within which intake of stable iodine
would be justified. For a one hour releass, a child of ore.year of age and no
respiratory protection, the distance within which 50 mGy to the thyroid gland could
be the tesult from inhalation was calculated to 250 km, This includes the city of
Tokyo, Therefore, SSM decided to recomiend intake of iodine tablets within a
distance of 250 km from Fukushima Dai-ichi NPP at the time when tablets should
become available,

- A second question was how to proceed with iodine prophylaxis if the release threat

would continue for days and weeks. For nuclear accidents in Sweden only one dosage .
of tablets should be taken. After that, evacuation should be undertaken if the threat
persists. This was not necessarily a possible choice for Swedish citizens in Japan
outside the 80 km distance, Therefore, additional administration of stable iodine could
be necessary in the coming days. One dose will provide almost full protection of the
thyroid gland for 24 hours. (TMT-handbook, 2009). For longer terms the protection is
gradually reduced, Typically a second dosage should be taken after 24 - 48 hours to
provide a continuous protection. Since the situation in Japan could go on for weeks it

| _ was judged by SSM and the medical experts, that additional administration of iodine

tablets after the first dosage could be necessary. This could, however, led to increased



S

risk of adverse side effects, especially if several dosages should be taken. Some
compromise between the need for ongoing protection and the possible increased risk
from intake of stable jodine with time had to be made. After discussions with the -
medical expert from the National Board of Health and Welfare, it was decided to
recommend a 72 hour (three days) period between additional intakes of stable iodine,
Pregnant women and mothers with breast-feed children were advised to take only one
dosage. A telephone number to the medical expert in Sweden was provided so that
anyone who had questions or experienced any adverse effects could get direct medical
advice. A new information leaflet was written and sent to the Swedish Ministry for
Foreign Affairs to be forwarded the Swedish embassy in Tokyo. The leaflet arrived at
the embassy late on Sunday, March 20 (Japanese time),

On Saturday, March, 19 in the late afternoon (Swedish'time) SSM informéd the

radiation safety authorities in Denmark, Norway and Finland concerning the Swedish

recommendations for administering iodine tablets to Swedish citizens in Japan.

The shipment of iodine tablets arrived at the Swedish embassy in Tokyo on Sunday,
March, 20 (Japanese time). The same day, a total of 60 packets were fetched by .
Swedish citizens at the embassy. The embassy had a list of 699 Swedish citizens in
Japan, About 300 were in the Tokyo area. During the following days further Swedish

‘citizens fetched packets,

g3 ‘ ‘ .
The half-life of iodine-131 is eight days. At the time when SSM recommended intake
of jodine tablets, iodine-131 was the main contributor to the thyroid dose. In an eight-
day period the possible thyroid dose would decrease to 50 %. This corresponds to a
reduction in the maximum distance for intake of stable jodine from 250 km to about .
180 km presuming the same weather situation. Thus, after one week, Tokyo would be
beyond the distance where iodine tablets would be needed. In 24 days (three half lives
of iodine-131) the distance where tablets would be needed would be reduced to 80
km, the recommended evacuation distance for Swedish citizens. Taking into account
the possible increase in negative side effects with repeated intake of stable iodine,
SSM decided on March 29, after consulting the medical expert, to recommend

-cessation of jodine tablet intake, Swedish citizens in Japan could therefore at most

have taken three dosages of iodine tablets presuming that the recommendations were
followed. Most citizens have probably taken two dosages or less. A follow-up study
to quantify the actual intake and identify any adverse side effects is cutrently ongoing,

References

E.Ogris, W.Ecker, Ka]iumjodidbe\}orratung, Information filr Arzte und Apotheker,
Osterreichishe Arztezeitung, 46/1, 12; 1991,

TMT Handbook, Triage, monitoring and treatment of people e){posed to iohizing
radiation following a malevolent act, @sterés, Norway, 2009,

'WHO. Guidelines for iodine prophylaxis following nuclear accidents, World Health

Organization, Regional Office for Europe, United»Natiqns;' 1989,



