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Abstract: Objective To determine the radioactive enrichment level in marine biological media around Qinshan Nuclear
Power Plant and to evaluate the impact of effluent on marine biological media in the surrounding sea area based on the dis-
charge of effluent from the nuclear power plant over the years and the monitoring level of surrounding marine media.
Methods  The monitoring data of *H, "*C, *Sr, '¥’Cs, and """"Ag in the environmental media monitored in Qinshan Nuclear
Power Plant from 2008 to 2017 were collected, and the data were processed and analyzed by IBM SPSS Statistics 26.
Results  The activity concentrations of tritium in mullet and oyster in the sea area around Qinshan Nuclear Power Plant
were 0.5-2.9 Bg/kg and 0.55-8.2 Bqg/kg, respectively, and the activity concentrations of tritium in both increased generally
under the influence of effluent from the nuclear power plant. The activity concentrations of “C, *’Cs, and *Sr in the mon-
itored organisms were lower than the background values. The results of correlation analysis showed that the effluent from the
nuclear power plant had almost no effect on “C. The activity level of """Ag decreased significantly year by year in oyster,
and remained below the background level in mullet. Conclusion  Qinshan Nuclear Power Plant is the longest operating
nuclear power plant in mainland China. Most of the nuclides in biological media in the surrounding sea area are lower than
the background levels, and the effluents from the nuclear power plant have little influence on marine biological media in the
surrounding sea area.
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Table 1 Environmental monitoring objects and items in Qin-
shan Nuclear Power Plant
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Table 3 Nuclide analysis and monitoring methods for various media
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Figure 1 Activity levels of Sr and """Ag (Bq/kg) in marine organisms in the sea area around Qinshan Nuclear Power Plant
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Figure 2 Activity levels of °H, “C, and "’Cs (Bq/kg) in marine organisms in the sea area around Qinshan Nuclear Power Plant
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Table 4 Discharge of effluents from Qinshan Nuclear Power Plant, 2008—2017 (Bg/m*)

H “c A
R
4 =H =8 el —H =# =# LE —H =M e

2008 123510" 38010 333x 10" - - - 392 107 - 8.89x10°  1.88x10° -
2009 L03x 10" 310x10° 288 10" - - - 8.58x 10° - 663x10° 831 x10° -
2010 606x10°  322x10" 3,05 x10" - - - 8.61x 10° - 184x10° 610 10° -
2011 9.12x10°  400x10°  3.09x10" - 2425100 369%10° 679107 - 496x 100 279 % 10° -
2012 499x10°  283x10° 233 x10" - L68x10°  620x10° 123 x10° - 743x100 279 % 10° -
2013 912100 476x10"  385x10" - 946x10°  836x10°  L17x10° - 611x10° 178 % 10° -
2014 L6510 674x10°  509x10°  186x10°  649x10° 126107  810x107  207x10°  732x10°  303x10°  137x10°
2015 L1910 1.00x10"  881x10°  687x10°  LI6x10°  1L00x107  352x107  186x10°  735x10°  899x10* 659 x10°
2016 193100 9.53x10°  7.60x10°  3.00x10°  804x10°  772x10°  889x107  8ISx10°  LI7x10°  136x10°  215x10*
2017 LA2X10°  L16x10"  102x10"  224x10°  584x10°  LI7x107  100x10°  870x10°  981x10°  L02x10°  871x10°
¥t LI4x10  596x10°  5.02x10°  149x10°  498x10°  861x10°  824x10°  473x10°  S8Ix10'  469x10° 95410’

eI 5 f5 A . T C I DTIR I K] X 2221
1% HL L I = 1, AE3HET 8.24 x 107 Bg/m?®, 10 554
N 8.24 x 10° Bg/m®. ""Ag SR TTER B KN
1, FEHHEBCN 4.69 x 10° Bg/m®,

M2 4 77 0, Ze i B st KR 2 BLE

I

HaFh, JR R 2 L A S LA A B FL R 3
NFE £ 2014 S5 I XBRABE R, T
J DR R TS R A2 A 2 1 2 R HE IR 4
TINER) BRI, E S AR R HE R A RS E o 1052 AR
Yoy m & Rl LA AR ETHE S, 1X 5 2 i Ak



- 112 - RS PAE 2023 4F 4 H55 32 %38 2 ] Chin J Radiol Health, Apr. 2023, Vol. 32, No. 2

AR B HE R L . D T ZE A
AR N 2 I ARG 5 A% H R B A TR A )
HEBCE AT R LG, #3R 4 B BR fe iz R AT B, 4
RanlE 3 Frow, BIZE i i BR800 XL “C 5
mAg S HEBCR R B, R SRR A E S
TR 5T % 4% 3 0 FE /K P 2E 4T Pearson AH G
30T, G5RANFE 5 PR . G5 R AT ILZR LA L AR B ) i
O T L [l g Sl £ Ak 1 P )R FE K
BRI R, AFAE B = A G 1, Pearson AH ¢ 2 %L
5y 1N 0.89 1 0.72, P A Gt 2R . HL
o, BEAE A ER 0 R o A R A e Y
TN, A BRI ST R R #TE N, 40 ARk, JEIE K
B RN S P A R B () s I % o AT P v B

a H

B

E

F 2.5x10" ,
2 ,
o8 e

N
=)
X
=
<

1.5x10""
1.0x10" o

5.0x10" +

"

Z L A% L B R SR

2008 2010 2012 2014 2016 2018
WD)

C

i 7 FAE A, O BR A rh R £ R S e AR R U, T
Z A% FLh SIS AT I 6] 5 DR RE R, 2% (A% FELsh Y
LA B 38 51 S 1 1% 35k Hh ) ) v 3800 5 0 I
FRY A8 n U710, AT ¥ R A 858 R UK P B AR T i e A
Z R R ILE N R A BHEEE S 4
Ry B OmAg 3 B K S A OC 1, Pearson & 2A
0.88, HES %% . K 1b 5K 3c 7] L""Ag
(R FE K 5 HE G 23— 808 T R, v WA Fk i
6 0 B A A — 5 RS o {H B A A R T
ANV A () M0 78 0 R ) T s RRE DG L 2 1) B2 P AN B
FERE, TR ZE 1L A% H O A g B HE TR B AT I
b, HARTR AT AR A ) 1O A g IR TR R AR
EHIGHEA .

b 14
1.4x10% ¢

1.2x10% F

1.0x10° | .

8.0x107 F

6.0x107

4.0x10"F

ZR1LAZ g HE A S HE G Bg/m?®

2008 2010 2012 2014 2016 2018
W4

IIOmAg

2.0x10° -
1.8x10° -
1.6x10° -
1.4x10° -
1.2x10° +
1.0x10° -
8.0x10° F .

6.0x10° - "
4.0x10°
2.0x10°

ZE 1L s HE T S HE O Bg/m?

2008 2010

2012 2014 2016 2018
W4

3 ZE i Y CHER DRPH, MC fiomAg (R R (Bg/m®)
Figure 3 Total discharge of °H, "“C, and '""Ag from four discharge ports of Qinshan Nuclear Power Plant (Bg/m*)
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