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The use of radiations in health and in
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Annual natural radiation

« The dose rate limit for a public place is 1ImSv/yr.

« UNSCEAR has estimated the annual natural background dose
rate of 2.4 mSv/yr in worldwide average.

« Actually, the typical range varies from 1 to 10 mSv/yr.




Environmental Radiation Measurements

« The back ground radiation measurement is necessary in pre-
construction phase for the new heavy-ion medical accelerator
facility.

« Moreover, this information is useful for the environmental
control of the continuing operation of the radiation facility and
the final decommissioning phase.

- Besides, a big nuclear power plant site is located within the
range of about 4 km from our accelerator facility.

 This fact is enough to draw attention of artificial radionuclide.



Measurement points & sampling sites
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Sample No. Latitude Longitude
z 1 35°19'17.65"N 129°14'50.53"E
= 2 35°19'15.05"N 129°14'55.47"E
3 35°19'17.35"N 129°14'57.79"E
4 35°19'20.33"N 129°14'57.56"E
5 35°19'20.69"N 129°14'56.57"E
6 35°19'21.79"N 129°14'52.99"E
7 35°19'21.28"N 129°14'49.72"E
8 35°19'21.15"N 129°14'50.63"E




Background radiation measurement on the ground

« The gamma dose rate on the ground was measured with two

portable FH40G survey meters.

FH-40G

FH-40G-L10

Energy range

36keV~1.3MeV
10nSv/hr~1Sv/hr

30keV~4.4MeV
10nSv/hr ~100mSv/hr

Calibration factor
(300uSv/hr)

1.10

1.07

Calibration date

2014.4.11

2014.4.14




Background radiation measurement on the ground

- The range of gamma dose rate on ground varies from 118 to
219 nSv/hr, which is 1.5 times higher than the public annual
dose limit (ImSv/yr = 114.2 nSv/hr).
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Background radiation measurement in soil

« Surface soil samples were collected at the chosen surfaces, each
about 2 kg per sample within 5 m radius and the depth of
about 0 ~ 5 cm.

* Pre-preparation of the soil sample for the measurement of
radioactive isotopes was followed by the definition of ISO
18589-2.

« After preprocessing, soil sample of about 1kg was filled in
Marinelli beaker(1,000 ml).

« Measurement time was about 80,000 sec with two HPGe
semiconductor detectors.
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ackground radiation measurement in soil

HPGe semiconductor detector model

- GR1520 GC2518
efficienc

~2.0 keV ~2.0 keV

Uncertainty 6 % 7o

2013.07.12 2013.07.12
date

* Measurement information of soil samples

m Sampling date Measured date

I 2014-05-22, 13:55 1257 47 2014-06-03, 17:41
P 2014-05-22, 14:08 1190.38 2014-06-03, 17:45
D 2014-05-22, 14113 1291.29 2014-06-05, 15:10
DR 2014-05-22, 14:25 1075.43 2014-06-05, 15:15
I 2014-05-22, 14:31 1179.36 2014-06-06, 13:42
P 2014-05-22, 14:40 1025.36 2014-06-06, 13:47
2014-05-22, 14:49 999.83 2014-06-07, 20:31
T 2014-05-22, 15:06 1158.19 2014-06-07, 20:35
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Results of Background radiation measurement in soil

Sample 14 Sample 2+ Sample 3¢ Sample 40 Sample 5¢ Sample 6+ Sample 7+ Sample 8¢
Nuclidee| Halffifee | - - - - - - -

Activity(Bg/kg-dryv){ MDA+ Activity(Bg/kg-dry)+ | MDA+ Activity(Bg/kg-dry){ MDA+ Activity(Bg/kg-dry){ MDA+ Actrvity(Bg/'kg-dry){ MDA« Activity(Bg'kg-dry){ MDA+ Activity(Bg/kg-dry) | MDA Activity(Bg/kg-dry)« | MDA+
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K-40e 1278« ye [1311_-11“19391300‘;)0 4780 [1.3;;55485.%;)0 5.08¢ [1;;2881180200‘;_)0 443¢ [1;?)30;93:15002)0 7494 [1.8520% q\:énodz)a 331¢ [1933";9752g;0[;2)a 7.78¢ [s_ié&%%é%?}o 3:33¢ (1§355839f§%§)a 781k
Mn3de)| 3123 de (s.1g'§§7?§35}a - [s.szgfzjég.gsp 02841 5 2?59[)235;;\).: “ (\331855553\).: 0342 (—ogfféféﬁ\y - (\sgf;f;;a\)a 0354 pg[ff;fsgéﬁw “ (s.sébszl?so‘,'ﬁs.;sp 0344\
Co-60¢| 527¢ ye - o - -0 a 2?5‘6;;‘;)4).: 041+ o - (1:;};][)38:;4)0 0.32¢ - o - - - I

Zr93a) 6388 d¢ “ - -~ “ - -~ (9309;«8?381;;\)0 “ 1 2E:§§;§B4y “ 03'5115245234)0 - - “ a 2}'359.4[3540534)0 -
Sb-122e) 273¢ e “ - [2.43550355533)0 “ (542103'[3];25;;% - (3_?13,Sb§1215359.;3)a - (6.5115‘75?;08?30-;3)0 - - - - “ (1.0?1'3;55?.;2)0 <
o] 15 o] it | | et | | okt | | ot | | cit | o | | o | |

Cel370) 300 yo 029¢ [3.7[1353119?3;35)0 16 "2;4321;;‘5\)‘: 031¢ (4808\42.22238%\)0 - ("\Dsoqs?;oag;\)a 0370 (4\2;"8;44;'5\)a -~ [8.6}.?4;0482;:)5}0 032¢ < -~
Billle) 2la¢ me -~ - - -~ - -~ (11;3\39?1?;3)0 - - - (11;[?:9223%3)9 - - “ (1.32&?&%3)@ “

Bidlle) 6033 md o 9.61;,15%1;4)0 - a 31159'05:&4.54)0 “ 1 a 1?5%253)0 i 02589;?&6;3)0 “ 1« 12;5%)?)45;-153)0 “ 1« : 2?2'33??113%;3)0 - © slfz;ﬁ?.&y “ a o3 Dgzung?EJJa)a -
Pb-212¢) 1064 ke (3.9233[5§§32E;4)a - [3.02535'3932-2;4)0 “| s ;51739;;?.;4).: -~ (494;)0%-1%?;4)0 - (4.5232322§85?€S.;4)a - (5.3_}?[?3342&4}9 - [4.-13119'3397&2.;4)0 “ (s:?éf)g??.&)a <
B2t 199¢ me] o R o | 091 gosinssrone | | @avitsieone | 9% eomasseone | < | arzumeone | 19| waossepone | < | ssiorone | 1| simenone | < |
Fo-214e) 26.8¢ md (3.22423';;?;4}‘: 0842 [2.11 2;?;4)0 “ | 6 ?2195';3[;?;4)‘: 0974 (3}992;15;054;4)0 -« (4.02483551511?;4)0 1.08e (3.93901%:?;4).: - [3.5233;83;?;4)0 102¢ (5.:3?157205?;4)0 - |

Rn-2199) 3.96¢ s (\830:46;;;;4)0 - [?.sé;;fajéjm;ﬂ “| \42?1828?;;4).: - (4.6?3187??08;:)4)0 “ ("01&41“3185‘;)4)0 - (1.022'9?106655?33)9 - [6.3-31bD:5211ESj[J)4)0 “ (1_2?2?23692451:)3)0 -
Ra-2264 16004 w& - - - " - - 4 - 8 580‘19_112;%3;3)0 -a - ) -2 " -+ o

Ac2289) 6.13¢ he (333125121"43128;4)0 - ‘| @ ;504';;81%7;4)0 -~ (3;;2322358;4)0 - (453"943218"8;;4)0 - (4:1064423281%6;4)«: - [4.-1331[589%8;.;4)«: - (6.484653[;31%?;4)0 -
m2319 2552 8| oTiosorone | < | gamorssone | © | osowsseone | < | qissione | < | esisieone | < | gressserone | < | @assose | ¢ | @issasesone | < |
Pa234e) 6.70¢ he “ - [2.5555?18140534)0 ‘e 02?342411;35)‘: “ (1.52'302912221234)0 “ (1519}[;5[?%4)0 - (3.83235331;234).: - - “ (1.8256483;3554)0 < |

Pa-234MY - 117 me (2;6-?1"93058;2)0 - “ “| e 3693&?;34;2)@ - (1.3-1 1%?13?32)@ “ -~ - (1.235?[561212131.;2)9 - [2.18951'3;?)2;2)0 “ (1\3;«[;2\\;39;2)0 -
U-233417 038 ye (24?5*2\98052;4}3 - [1.5350522525034)0 “ e Difs:DQED'JD-*l)cJ “ (20133052391;;4).3 “ -~ - (201%3&%@ - [2.0-11'15891223534)0 “ (2_3;32?50?3;.;4).3 |

irg
H
e
|
0
o
E Js

frie



Background radiation measurement in soil

e If the measured value is below MDA(Minimum Detectable
Activity) value, it is designated as MDA.

« 137Cs were detected in all samples of about 0.18 ~ 1.50Bq/kg-
dry, except for the sample number 8. The detection of this
artificial isotope was assumed due to radioactive fallout from
the past nuclear bomb experiments and the long time effect of
Fukushima accident in Japan.

« 60Co was detected at sample number 3, about 0.50Bq/kg-dry.
>4Mn was detected in all samples, 0.47 ~ 1.52Bq/kg-dry except
sample number 2. The detection of ¢°Co and **Mn can be
explained by the nearby Kori nuclear power plant.

« Typical natural radionuclide 49K was also detected in all samples,
about 417 ~ 938 Bg/kg-dry which lies in the range reported by
the Korea Institute of Nuclear Safety.
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Conclusions

* Nuclear safety act (104) requires background radiation measurement

only for a nuclear power plant facilities.

« We also measured the background environmental radiation for the
KHIMA facility.

« Effective dose rate on the ground was about 1.5 times higher than the

annual dose limit for a public area, ImSv/yr.

« For the artificial radioactive isotopes, we observed 137Cs, ¢°Co, and
>4Mn. 137Cs is unusual because this can frequently be observed in the
area of the nuclear bomb experiments. Thus, we carefully guess that it
is due to the radioactive fallout from nuclear bomb experiments or the

long time effect of Fukushima accident in Japan.

« Our facility is already affected by the other nearby or far away facilities
and our measurements prove to be very useful for the relative

estimation of the effect done only by the KHIMA facility.
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