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Tab. 1 Activity concentrations of radionuclides in marine organisms in waters nearby Xiapu Nuclear Power Plant (XNPP) in 2020
TR/ (Bq - kg™') (#FHE)
Z5i i
28y 232, 26R, w0y 197 0g,
Rt
0.49+0.13 0.57+0.09 0.22+0.03 13.8x1.4 <0.025 0.059+0.008
( Larimichthys crocea)
EES
il A £
0.13+0.11 0.27+0.05 0.08+0.02 71.3+5.0 0.003+0.001 0.098+0.005
( Tridentiger barbatus)
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. TEEEVRIE/ (B - kg™') (ffHE)
Bl GiiEA
238y 22y, 26R, WK 137 (g 90g,
T
1.66+0.44 3.42+0.56 0.93+0.15 64.0+4.5 0.045+0.006 0.389+0.019
( Portunus pelagicus)
Mg
% H A5 AR ik
( Harpiosquilla 0.24+0.15 2.38+0.40 0.79+0.12 66.4+4.6 0.019+0.003 0.260+0.020
Japonica)
L & I
" 0.15+0.04 0.14£0.02 0.07+0.01 102.5£7.2 0.052+0.005 0.047+0.009
B (Sepia esculenta)
1615
0.50+0.10 0.19+0.03 0.08+0.02 33.5+£3.0 0.007+0.001 0.220+0.010
( Ostrea gigas)
S
iy etan
0.58+0.11 0.43+0.06 0.11+0.02 50.8+3.6 0.040+0.005 0.560+0.010
( Crassostrea angulata )
0.51+0.11 0.06+0.01 0.05+0.01 111.0£7.8 0.016+0.002 0.220+0.020
( Laminaria japonica)
fizg
0.10+0.09 0.28+0.04 0.12+0.02 155.5+10.9 0.008+0.001 0.330+0.030
(Ulva lactuca)
[ 0.10~1.66 0.06~3.42 0.05~0.93 13.8~155.5 0.003~0.052 0.047~0.560
SFEE 0.48+0.48 0.86+1.20 0.27+0.34 74.3£43.0 0.023+0.019 0.242+0.167

22 ARBABEFRBANRSEZERENEE
=
S (hEEREEIER (2016) ) IR 424
M AR 2B 3 30 AR 2 AR 7 R N4 H %
A 200 g THE, BDAESE AR R 73 ke, WIPPU P Th,
2°Ra MK .7 Cs 1™ Sr (4 & A & 5390 2l 354,
62.8.19.8.5 425 1.64 .17.7 Bq, K HY4EHE A & f
i, Y Cs AR R AR
Fie RECTRUT A% 2R 0 A 5 B P e ) o i A A
)OSR AL S i
E=Ix Y (C +P) (1)

K1) E %%A%ﬁ?‘%ﬂ?ﬁﬂ@iﬁéﬂﬂ%
(uSv/a) ;1 M= AR AR (kg) 3 CoN =

AL RIS B E [ By/kg (BEH ) ], P, AN %
EHFE R B (nSv/Bq) , ARFFEAN T B A FL
b B2 AR e B AU 5 il BT A A P B R
G5BT 2 h, ] UL Y b2 A B TR O T B
SEARGAR N 55.1 wSv/a, Bk T B R B 5
SR ATIR 22 G AR Y 1 RIS 1A AR e B
1 mSv/a, &5 5 F &9, K B 5wk & ok, b
61.07%,""Cs M BTHkIR/IN, (5 0.04 %, RIRFSHPE
*Z%% (238 U\232 Th\zze Ra 3‘:1]40 K) % ﬁfﬁ}( l'é\ %ﬂ ljj
99.06% , N TS A% % (77 Cs FI™Sr) (1 TTIRAL 5
2R 0.021 wSv/a F10.49 wSv/a, W32 Fl 5 B
AT %, 0 WL, A 0G0 i 3R IR T R AR

R2 BHRBEMEDIAXETRPHHERZEENERMYEARNELARESR

Tab. 2 Annual ingestion of radionuclides and relevant effective dose for public around XNPP due to seafood consumption

Iﬁi ’E‘ 238U 232Th 226 Ra 4OK 137 Cs ‘JOSr %-H—
T AL FAE AR/ (Bq - a™!) 35.4 62.8 19.8 5425 1.64 17.7 5562

B A O A% 2 BT S R

1.56 13.8 5.55 33.6 0.021 0.49 55.1
(pSv-a™)
PR B — U A 2R BT B A 5T oy
o 2.83 25.08 10.08 61.07 0.04 0.90 100.00
A R RGR Y LB/ %
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2.3 BELEMERHFIE

PREE L BARSTS GL fa B PPA - PPAN A B (envi-
ronmental risk from ionising contaminants; assessment
and management, ERICA ) J2& KR 3 47 19 H T 7EAk 7K
Az FE RN A A M R AR A D70k R T BT
Bii$172% 51 25 (International Commission on Radiological
Protection, ICRP) X§Z:2% A= W) e B #2035 A= WA
BT MR ROK R 3 KRS ARG, T AE 3 Fh
FEEIFTIRE S ABEFE R ERICA 1.2 RA, 26
RSO PE AR AR S R B AT A S

ABETEW I 2 Wrede kR IRFBER
35 KRRy, Hoh 281 ERICA R2fy rhift— 40
g3 0 bR AR A (12 | R o A A i A 5 £ 00
JRX M, HAbAE i 2R 538 1 —2, Tk RSk
7E ERICA P27 rh I J0 A A J LA AR ABIE 5 i
AR A A B R RE (9.0 emx3.5 emx
3.5 em) FESL VAN T A AR M)A BRAGRD | o2 ) J
BRIk =1.0,FHAfh=0.0",

P AR, SRR B R R AR K DU
Wy Lo A= Wy A o8 S5 R AR A T3 v 9 BE MR, XK
DU b R R TG B M S, AR U 4 [R) I R4 18
T P Rl 40830 1 kT K PP U P Ra (YK K HTER
Pyrp®PU 2 Th 2 Ra FIVK B9TE LKL, g K ™2 Th
(9 BE TR B HBUER 2 2 (1986 ) TE A i it Sull I £r 25

SRU DUCAE R B BT A T 2R 1 B vk R i AL (R
3) o KFAEPIUAR PN (4 THCSR MEA 2R T R B, ROCAR Y
Ar FRAR IR [R]— PR S % R BTG B R T8
{EAE MG, TR B AR Cs 36 B MR AL TR
MFR[0.025 Bq/kg () |, BOH: 172 (EAFE i A
i FIHANEST LB T 545 2 O A R A
Yyt £ 2 %0 ( concentration factor, CF)#| T3 4 ¥,

BT BRBOE K A S HL, ERICA R2IP T3S
B PA 2R 0 T A ) ) RS I A B B S 5 2
TS5 PR, AT, SRR LIRSk 2R AEY
Jr A2 R AR e SRR R T N R, H A SIS A A ) i
A2 A RS S0 R N BE R A R AR 2R A, W
LT A2 SR R i R, 8 0.276 wGy/h, Sk RS
JIr 37 i B R I, O 0.048 pGy/h, 254
JIr 52 ARG S A IR T ERICA PEAN J7 i HE#E Ry
PP A= 1 4 Bt 39 R B M 10 Gy /bt AU
T ( SRR 7] 2 5 A ) R AR R A ) 7E 107 ~
10780 2%, & 6 A M Fe 28 2,
PO Ralf 4 5 7 5 sk K, IS B2 50 % , XA £
25 S DIZERNSk B IE K Y FR B R DTk RO
IKENZ 60 % s XA IS S G LE AN 2 ok A
FARFCPERZZ (PP U 72 Th 2 Ra MK 11 48 5 5
EOTER BT 99 %,k AN TS PERZ R (77 Cs
FPSr) ARSI DTN R 1 %,

®3 BHABREMREHKRAIRYPHSEERETERETHERSERY

Tab. 3 Average activity concentration of radionuclides in surface seawater and sediments with K, values nearby XNPP

Iﬁ IE' 238U 232Th 226Ra 40K 137 CS ‘)Osr
1B H R (ME7K) /(Bq » m™3) 30.4 1.34114] 3.10 11 400 1.32 1.02
% EEVR BE (UTRR) / (Bq - kg™") 55.1 58.3 29.0 670 1.70 0.69
SERE/ (L - kg™!) 1813 43 507 9 355 59 1288 676
x4 BEZEEMEEMHEREEMRERY
Tab. 4  Concentration factors of radionuclides in marine biota nearby XNPP
AR E/ (L - kg™)
WiH
238 U 232 Tl’l 226 Ra 40 K 137 CS 90 Sr
LRk 16.1 425 71.0 1.21 84.0* 57.4
i S 4.28 201 25.8 6.25 2.27 96.5
K I 10.0 127 25.8 11.70 9.09 270
LIS 31.3 2 164 277.0 5.72 24.2 317
EAIES 17.8 231 30.6 3.70 17.8 381
By 4.9 104 22.6 8.99 39.4 46

T 7 Fon i T B2 CRB ) B T Y7 Cs 35 DR EEAR TASMIBR [ 0.025 Ba/kg (SFT) ], AR Wi e R AUMER 1 SCHR[ 15T, A= 0k
R I,
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*5 BilZBEMSILESESFEYRINEZE EHTERXKEE
Tab. 5 Exposure pathway and radiological dose for marine organisms and the risk quotient nearby XNPP

T H JAT 2 F7e 2k BES JIES IW=EES SRE S

HNBES IR/ (wGy » h71) 0.047 0.044 0.068 0.053 0.001 0.001

PR/ (pGy + h™!) 0.041 0.233 0.054 0.045 0.058 0.046

AR/ (uGy - h™h) 0.088 0.276 0.122 0.098 0.060 0.048

RS R 0.009 0.028 0.012 0.010 0.006 0.005

*6 BEREMNEFEYFLEEHTEMH
Tab. 6 Percentage of radiological dose contributions from important radionuclides
i /%

o »y 221h 20Ra WK ¥7¢s 03y
T 1.2 4 7 28 61 0.3 0.1
FHFek 8 24 49 18 0.1 0.1
R 6 3 22 68 0.2 0.2
ES 13 7 28 51 0.3 0.3
LR 20 22 49 9 0.004 0.1
SNEES 8 7 20 65 0.02 0.1

2.4 itig

241 HBEAMPHAFHEE T FEREKRFE W
% DX IR AR ) TP R SR A% 2K AR 2 R K
W\ﬁ226Ra\238U\232Th\40K,/&Tﬁﬂ[%ﬂ"l‘i&?ﬁ%mCS
FSr Ab  FAAE 20 U B 7KOE SR TR R B,
S3CHkY Y IR B9 I E AR W TR L) I
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JIr 84T A R B 4 ) 0.021,0.49 pSv/a, 53
RO R B TR D A | A AR S8k N A B T A
T G B S 5= = T [ o e A ES 1] =)
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FHAS N X6 2 b A AR AR AR WA FISZ )
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Marine organism radioactivity baseline and radiological dose
assessment near Xiapu Nuclear Power Plant, China

FU Bin', WU Chunyong', YU Wen>*" | HE Jianhua’*
(1. China Nuclear Power Engineering Co., Ltd., Beijing 100840, China;
2. School of National Safety and Emergency Management, Beijing Normal University, Zhuhai 519087, China;
3. West China Hospital, Sichuan University, Chengdu 610041, China;
4. Third Institute of Oceanography, MNR, Xiamen 361005, China)

Abstract: To obtain the radioactivity baseline of marine organisms near Xiapu Nuclear Power Plant( XNPP) , we
collected 9 marine organism samples in 5 taxonomic groups in waters within 50 km and analyzed the natural radio-
nuclides **U, **Th, **Ra, *K and artificial radionuclides ’Cs, "**Cs, *Sr, *Co, ®Co, *Mn, """ Ag and ®Zn
of the organisms. The radiological dose for local public and marine organisms were also assessed. The results showed
that the radioactivities of **Cs, *Co, ®Co, *Mn, """ Ag and ®Zn in all samples were lower than the detectable ra-
dioactivity limitation. The average radioactivities of **U, **Th, **Ra, *K, 'Cs and *Sr were respectively (0.48
+0.48), (0.86+1.20), (0.27+0.34), (74.3+43.0), (0.023+0.019) and (0.242+0.167) Bq/kg, which are
within the normal radioactivity background level in China. The annual effective dose for the local public due to sea-
food consumption is 55.1 pwSv/year, of which the doses caused by 'V'Cs and *Sr are 0.021 and 0.49 pSv/a, re-
spectively. The radiation dose rate for marine organisms is 0.048 ~0.276 wSv/h. The radiation dose or dose rate for

local public and marine organisms is far below the national regulation dose limit or the international recommended
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screening dose rate. This survey established baseline data for the marine biological radioactivity before the operation
of XNPP and proposed that the key nuclides for future marine biological monitoring should include *H, “C, "'I
and *'°Po, in addition to *'Cs, "*Cs, *Sr, *Co, “Co, **Mn, "™ Ag and *Zn.

Key words : marine chemistry ; seafood; radioactivity baseline ; radiological dose assessment; Xiapu Nuclear Power
Plant
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