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Abstract: A year-long investigation of air radon concentration at Beishan URL site and its surrounding areas
was carried out using solid-state nuclear track detectors at 24 points, with quarterly sampling and
measurements conducted. The results indicated that the annual radon concentration in the region ranged from
10 to 64 Bq+-m™, with a geometric mean (GM) of 27 Bq-m™. The overall radon levels exhibited distinct
seasonal variations, with the highest concentrations occurring from April to June and the lowest from January to
March. The differences in radon concentrations between different areas were small and remained relatively
stable. Construction disturbances in the active construction zones had a localized impact on radon

concentrations, but due to favorable air diffusion conditions, this effect did not result in a widespread
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increase in radon levels. This suggests that the direct impact of human activities on regional radon
concentrations is limited. According to the Pearson correlation coefficient analysis, a significant positive
correlation was observed between temperature and radon concentrations, with radon levels increasing as
temperatures rose at most measurement points. In contrast, the influence of wind speed on radon

concentrations was more complex, with considerable variability in correlation across different points, likely

influenced by other factors, warranting further investigation. This study provides data support and practical

insights for long—term radon monitoring and health risk assessment at the Beishan URL.

Keywords: radon; Beishan URL; Pearson product—moment correlation coefficient; granite; solid state

nuclear track detector
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Table 1 Relative deviation statistics of parallel samples for radon concentration

Jrs HURERAS A/ (Bqgem™) AR Al 22 /%
5514 5524 5534 55 4 4 #5140 %2 53 1 %5440
1 BSD-01 19 48 16 19 19.05 8.00 27.03 11.11
BSD-017 23 52 21 17
2 BSD-02 20 — 31 28 10.53 — 6.67 16.39
BSD-02% 18 — 29 33
3 BSD-03 13 — 19 22 16.67 — 5.13 14.63
BSD-03" 11 — 20 19
4 BSD-04 18 41 27 30 15.38 5.00 0.00 6.90
BSD-04" 21 39 27 28
5 BSD-05 25 28 38 35 7.69 16.39 0.00 10.81
BSD-05" 27 33 38 39
6 BSD-11 19 36 18 16 30.00 2.82 18.18 11.76
BSD-117 14 35 15 18
7 BSD-12 11 18 18 19 24.00 15.38 0.00 11.11
BSD-12% 14 21 18 17
8 BSD-15 32 32 — 49 13.33 14.49 — 13.04
BSD-157 28 37 — 43
9 BSD-16 27 — 30 34 5.41 — 6.45 9.23
BSD-16% 29 — 32 31
H: OFATFE
K2 ERENELER
Table 2 Radon concentration measurement results
DB A AR 5 1~3 A i/ 4~6 HfE/ 7~9 H it/ 10~ 12 H e/
(Bq-m™) (Bq-m™) (Bq-m™) (Bgq-m™)
FlERGER ) ¥fH BlEAEER(E BfH FlERGER (D ¥{H RENEERLE ¥ifa
B X 4h 17 BSD-01~ 11~32 18.4 18~54 32.5 16~ 64 28.6 16~ 54 29.3
BSD-17
BT 3 BSD-18~ 11~21 14.7 22~46 30.7 17~24 19.7 16~26 20
B X BSD-20
EATYE 4 BSD-21~ 10~31 17.3 22~54 36.3 17~43 26 19~41 25
X BSD-24

AR 25 30 U 3R B Ak B I X L (R 2)
25 3 XY 2R BE TR 25 ) b i P s o — 2, 8
PR AL T A X AR IR A, B e 2R 28 (4—6 )
BB o B AT 4 IXTE SRS 2 1A F 2k 3 e
L, 9 XA RHOFAS PR IX BRI, {5 B A 22 B

AR 3 XA 0 S T TR A Al e K, 42 4R T
(A ey, BHAF A B DX A S vk 2 4 4 A X AR
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Fig. 3 Comparison of radon concentration results across four quarters in different areas
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Table 3 ANOVA results of radon concentration in different areas

PN BN R T 2l X ek B A 5 A AR AT LAGE i
EFA A AR B

I AT 4E B XA A it T Bl AR X R 3
D, e AR5 2 0 B 3 T, P (A F
36.3 Bq-m ™, BRI HL X AN X AN i = L X
F AL A HEBR S T AR rh R e sh ek
24 B T8 RHE SRS it B St A G o AR,
T YT O R IR A AR, X R
Tl T 3% B 5 B JR 8 Ak BE TR R BETE R
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L, N 3 Bl x X B0 AR A vk B B 5 e Ok
A BR R B AR SR R A A D Bl

B
5 ﬂﬂ o

WX 55 5521 %3 554
T2 RENE CFRMERME BENE THEZREE BEE THMEEE RENT
X 4 FFRIT 4 B X 3.69 0.35 1.04 0.87 10.92 0.19 10.59 0.13
BATYEA X 1.10 0.75 -5.04 0.37 4.59 0.52 4.84 0.43
Lt 5 X 4 -3.69 0.35 -1.04 0.87 -10.92 0.19 -10.59 0.13
IR BT YR IX -2.58 0.59 -6.08 0.43 -6.33 0.52 -5.75 0.49
BT X 4h -1.10 0.75 5.04 0.37 -4.59 0.52 -4.84 0.43
By X FFRIT A B X 2.58 0.59 6.08 0.43 6.33 0.52 5.75 0.49
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Fig. 5 Comparison of radon concentration measurement data for
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