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Table 1.®Nb Specific Activity of Macroalgae Samples Taken near Ulchin NPP Site.

Location D;Zn\F() Iril?/lgo) N b(BSF;/eI:g_Iﬁ ;it)ivity Research Institute and Reference
07.04 0.149+0.025 KNUY [1]
07.04 0.103+0.028 UNPPPSOER? [3]
07.10 0.117+0.016 KNU [1]
07.10 0.241+0.013 UNPPPSOER [3]
Near NPP Discharge 08.01 0.0603+0.0177 UNPPPSOER [4]
08.04 0.0709+0.0177 UNPPPSOER [4]
08.07 0.348+0.015 UNPPPSOER [4]
08.10 0.148+0.016 KNU [2]
08.10 0.0917+0.0120 UNPPPSOER [4]
07.04 0.144+0.018 UNPPPSOER [3]
08.04 0.0527+0.0078 KNU [2]
Near NPP Secaweter Inteke 08.04 0.0954+0.0162 UNPPPSOER [4]
08.07 0.143+0.014 UNPPPSOER [4]
08.10 0.0696+0.0121 KNU [2]
08.10 0.0568+0.0074 UNPPPSOER [4]
07.10 0.270+0.058 KNU [1]
07.10 0.236+0.025 UNPPPSOER [3]
Jang-Ho 08.04 0.0858+0.0204 UNPPPSOER [4]
(22.5 km NNW from NPP) 08.07 0.140+0.024 UNPPPSOER [4]
08.10 0.0271+0.0049 KNU [2]
08.11 0.0121+0.0017 UNPPPSOER [4]
1) KNU: Kyungpook National University
2) UNPPPSOER: Ulchin Nuclear Power Plant Private Supervisory Organization for Environment Radiation
Table 2. *Nb, *Zr Annual Discharge from Ulchin NPP Site (in MBg).
o deYear 01 02 03 '04 05 06 07 08 (1_;0: i
*Nb No Data” 0.0358 0.0005 311 265 15.5 10.3 0.689 No Data”
®zr No Data” 0.0377 NoData” | NoData” 8.49 2.45 13 0.073 No Data”

1) 'No data means that all of the discharge activities measured were below Lower Limit of Detection (LLD).
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Table 3. Major Gamma Peaks from 2*Th, 2*"Pa, ®Nb and *Bi [9].

Nuclide Gam?lg\'/f)”e'gy Yield Half Life
4Th 63.29 0.048 24.1d
92.38 0.028
92.80 0.028
2mpg 766.36 0.00294 70.2s
1001.03 0.00837
*Nb 17.48 0.00054 35.0d
765.81 0.9981
2 768.36 0.0494 19.9m
934.06 0.0303
1120.29 0.151
1238.11 0.0579
1377.67 0.04
1764.49 0.154
2204.21 0.0508
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Fig. 1. Gamma spectrum of macroal gae sample from Jang-Ho.
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Fig. 2. Peak count rate changes as time elapses (taken from gamma
spectraof macroal gee sample from Jang-Ho).
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Table 4. ®*"Pa Gamma Yield Ratios from Measured Spectraand Re-analysis Result.

234m Previous Analysis® Re-Analysis?
Location Sar?ﬁ'r'ﬁo?ate Vi Gamma S'?gﬂ,%ﬁfg]';y Specific Activity(Bo/kg-fresh)
BNb 2 P
07.04 0.47£0.10 0.149:0.025 0.0585 46117 439+3.4
giegh';‘rzz 07.10 0.35:0.04 0.117+0.016 0.0510 51447 58635
08.10 0.38£0.05 0.148+0.016 0.0467 477413 46.3+2.2
Near NPP 08.04 0.33£0.06 0.0527+0.0078 £0.0393 245+1.1 210£2.3
Seawater Intake 08.10 0.46£0.10 0.0696£0.0121 0.0340 252+1.2 24.0£2.8
Jang-Ho 07.10 0.28+0.05 0.270+0.058 < 0.106 134+6 124420
(22,5 km NNW
from NPP) 08.10 0.38£0.08 0.0271+0.0049 0.0142 9.02+0.37 8.56+1.05

1) The ratio of 766 keV net count to 1001 keV net count with detection efficiency correction.
2) In previous andysis 766 keV pesks are considered to come from ®Nb (***Th->"Pa not included in the nuclide library).

3) In re-andysis ?Th-**"Pa are included in the nuclide library.
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Anaysisof 766 keV Gamma Peak from NPP Environmental Samples

Wan Kim*, Hae-young Lee*, He Sun Y ang, Hae Soo Park, Bong Kuk Kim, Hwan Bae Park + , Hong Joo Kim+, Sang Hoon Lee+
*Radiation Science Research Institute, Kyungpook National University, + Korea Hydro & Nuclear Power CO. LTD Ulchin Nuclear Power Site,
+ Department of Physics and Energy Sciences, Kyungpook National University

Abstract - Gamma spectral results for macroal gae samples taken from the environment of Ulchin nuclear power plantsin Korea (east
coast), showed 766 keV peaks, which wereidentified as®Nb by several research institutes. After the enhancement of liquid radioactive
waste disposal facility at Ulchin NPP site, the %Nb amount in the liquid radioactive waste outflow has drastically reduced, but the
expected reduction in *Nb specific activity from environmental samples did not actually show up on gamma spectroscopy. Detailed
re-investigation revealed that along with 766 keV peak, other peaks (63, 92 and 1001 keV) from Th->*"Pa decay series were also
detected on spectroscopy, and that the measured half lives of the four peaks were very close to known half life of **Th->**"Pa decay
series, which is 24.1 day. The measured gamma yield ratios of 766 keV peak to 1001 peak were very close to known ratio 0.35 for

234m Pa.

It isconcluded that 766 keV peaks on gamma spectroscopy of Ulchin NPP environmental sampleswere mainly from 24Mpa, whichis

one of naturally occurring radionuclides.

Keywords : Environmental Radioactivity, HPGe Detector, Gamma Spectroscopy, Nb, 2Th, #*"Pa
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