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FIG. 21.7. Radioactivity of fission products per kg IHM in spent PWR fuel at 33 MWd/kg
burnup. Inflexion points indicate the existence of several radioisotopes.
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Fig. 21.8. Radioactivities of actinides and radium per kg IHM in spent PWR fuel after 33 MWd/kg burnup (see
Tab. 21.2). Inflection points indicate the presense of several radioisotopes of the element.
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FIG. 3.5. Surface ground deposition of "’ Cs throughout Europe as a result of the Chernobyl accident [3.13].
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Areas of Europe contaminated with *’Cs (km?)

37-185 185-555 555-1480

Country KBq/m? kBq/m? kBq/m? +1480 kBq/m? Total Area
Belarus 29900 10200 4200 2200 22.4% 207560
Ukraine 37200 3200 900 600 6.9% 603500
Russia 49800 5700 2100 300 0.34% 17095242
Sweden 12000 - - - 2.67% 449964
Finland 11500 - - - 3.40% 338400
Austria 8600 - - - 10.25% 83870
Norway 5200 - - - 1.35% 385199
Bulgaria 4800 - - - 4.33% 110910
Switzerland 1300 - - - 3.15% 41290
Greece 1200 - - - 0.91% 131957
Slovenia 300 - - - 1.48% 20273
Italy 300 - - - 0.10% 301338
Moldova 60 - - - 0.18% 33843

Totals 162160 19100 7200 3100
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FIG. 3. Incidence rate of thyroid cancer in children and adolescents exposed to "1 as a result of
the Chernobyl accident (after Jacob et al , 2005). 1084

Summary of average accumulated doses to affected populations from
Chernobyl fallout

Population category Number A?TE}
Liquidators ( 1986-1989) 600 000 ~100
Evacuees from highly-contamimated zone (1936) 116 000 33
Residents of “strict-control” zones (1986-2005) 270 000 =50

Residents of other “‘contaminated’ areas ( 1986-2005) 5000 000 10-20

Incidence per 100,008 in Belarus

Thyroid cancer incidence in children
and adolescents from Belarus after
the Chernobyl accident.

Yellow: Adults (19-34)

Blue: Adolescents (15-18)

Red: Children (0-14)
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Fukushima Nuclear Accident - Radiation Comparison
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10001 mSv/h w— Most cities 1 pack/day 4:36 pm Explos?on Unit 4 spark panic, evacuations 1000 mSv/persn, 30km away ~ near plant | il v
Emergency Explosion A radioactive hazard zone? Workes touch radiation 13X >norm, 16kmaway  japan mulls new steps.
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Normal Pt === Natural Background 1km__|10km ]100km ]1000
. mSv; _
o 05t05 mSv/year Radiation falls WIlh the square of dlsta nce  Notes: 1] Nuclear event leves aretriggered by particulr eventsregardiessof radiation doseage. Partially melted rods atFukushima warrants Level 5
iati it Levels 1,2 and 3 have specific radiation dosage limits. Source: Internation Atomic Energy Agency (IAEA), Nuclear Incident Event Scale (INES)
i rfcrleaatslgg from source. Both axes are logarithmic. (21 Chernobyl Source: B Medvedev, JPRS Report on Soviet Union Economic Affairs Chernobyl Notebook, 1989.
- = [3] Time data harvested by Marian Steinbach, “A Crowdsourced Japan Radiation Spreadsheet’ Mar 30th Data source: Japan Ministry of Education, Culture, Sports, Science and Technology (MEXT)
with altitude [4] Fukushima events from numerous sources. Listed on wikipedia page for Fukushima | Nuclear Accident. Data source: TEPCO, Monitoring data, Mar. 11th-30th
5] Atomic bomb radiation inside crater region (<10 km). Fallout is more deadly in long-term because radiation is no longer localized.
f6] Source: Health Effctsofthe Chernobyl Accdent, European Committee on Radiation Risk 2006 8usby & Yabloko.
7] Source:NOAA, Radiation Hazard at Aircraft Altitude. Oct, 2007. zhtml)
[8] Certain locations have very high naturalradiation. Source: Very High Backaround Radiation Areas of Ramsar, ran: reliminary Biological Studies, 2002, M. Ghiassi-nefad et a,
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Olllng www.rchoetzlein.com
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001 4 Lijrlz' Un|it3 e @ Radi 0,000,000
xplosion Helicopter Bottl d t Tokyo residents adiaton test 1
oo |LoRT @ tatecu e @ ks @i e Shove ool face
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0001 & = Unit1Events  Unit3Events Unitz  Unit4Events News Reporting @ @Fox  QREUTERS

Notes: [1] Nuclear event levels are triggered by particular events regardless of radiation doseage. Partially melted rods at Fukushima warrants Level 5.,
Levels 1,2 and 3 have specific radiation dosage limits. Source: Internation Atomic Energy Agency (IAEA), Nuclear Incident Event Scale (INES)
[2] Chernobyl Source: B. Medvedev, JPRS Report on Soviet Union Economic Affairs Chernobyl Noteboaok, 1989,
[3] Time data harvested by Marian Steinbach, “A Crowdsourced Japan Radiation Spreadsheet!Mar 30th Data source: Japan Ministry of Education, Culture, Sports, Science and Technology (MEXT)
[4] Fukushima events from numerous sources. Listed on wikipedia page for Fukushima | Nuclear Accident. Data source: TEPCO, Monitoring data, Mar. 11th-30th
[5] Atomic bomb radiation inside crater region (<10 km). Fallout is mare deadly in long-term because radiation is no longer localized.
[6] Source: Health Effects of the Chernabyl Accident, European Committee on Radiation Risk, 2006,Bushy & Yablokov,
[7] Source: MOAA, Radiation Hazard at Aircraft Altitude. Oct, 2007. (http://www.swpc.noaa.gov/info/RadHaz.html)
[8] Certain locations have very high natural radiation. Source: Very High Background Radiation Areas of Ramsar, Iran: Preliminary Biological Studies, 2002, M. Ghiassi-nejad et al.
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