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Environmental effects of residual chlorine discharged from
Daya Bay nuclear power station on the adjacent waters

ZHANG Sui', HUANG Hong-hu . CHEN Hac-ru', PENG Yun-hu!',
WANG Zhao-ding' . FANG Zheng-xin' , GAO Hong-lian!

(1. South China See nstitute 1 Oceanclogy. CAS, Guangzhou 510301, China: 2 Southe China Sea
Fisheries Institure. Chinese Academy of Fisheries Scwences. Guangzhou 510300, China)

Abstract: Surveys on pollution of residual chlorine discharged front the cooling seawater outlet of Daya Bay Nuclear Power Swation
{DBNPS) were carried cul. bt shown that the content of residual chlonne in the seaweters near the oudet vanied from < 0.01 10
0.04 mg-1."". the seasonal averuges were from 0.01 to 0.02 mg L~ L and the higber content of residual chlonne occurred in win-
ter. The main [orm of residual chlorine is combined residual chlarine [CRC}, while the (ree residual cblorine { FRC) s miner. Sev-
cral important economuc animals, juveniles of stumprise bream ( Rhabdosargus sarba |, black porgy { Sparus macrocephalus ). lar-
vae of prawn { Penasus saumndan) and the (ertilized eggs of pear] [ Pinctuda martensii ). were stressed by FRC and CRC respec-
tively, in arder to evaluate the toxie effects of residual chloriue on these amimals, The sale level of FRC for juveniles af stumpnose
bream. black porgy end larvae of prawn (under the stress of FRC for 30 min) are 0.10 mg+L "' and 0.86 mg-L"~'; whie the safe
level of CRC gre 0. 30 mg-L ™" "nnd 2.86 mg*L '{under the siress of CRC for 60 min). Besides, it was found thar cleavage process
of the fertilized egys of Pinciuda martens can be depressed under the stress of the two forms of residual chlorine, the depressing
eflects of FRC was swong than CRC. Since the residual ¢hlorne content near the DENPS wes low. the effects of residual chlonine
on the eco-environment was not significance.
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BRGEFERNEENEERSE 30%
~35% 545 o i BB, R B B 0 U 4 D K
HERcEI R R0, RSB m % K
FAEBK.&EE 108 m’/s2l. HTHILFH
TN R KRR E B E RS HE K

WA E R 1999-09-08, #F 22 ANE B B M 1999-12-14
ESVH: MFAHRESFELHTE (B 1997-08)

AR, MG REWER . RAKE
FHARASXBHNH AP RMSHZH
B FE R 2, AT T AR XY SR M A A
HHRERFRBE. XTEECIEAEFE
EFB|ANZEC S RAZKR TN ERS

RN BT LBUIHERAREIERN TR KGR FRESHF RS I HFETR.


http://www.cqvip.com

¥z

£ OO0 http://www.cqvip.com|

T OWE: OAEEEA R PR R ER 15

BE ERXAENRHTEAZ  EHRELHR
HiREMENEYEEELERE TR NES
B o PR AR K A PR RIS R AROT LA B it
AR A YRR B R, LA R AT
BHEAHTFRARY ESHEFENEW,

1 #ES5FZ*

HWAKERMARE
R K T B B IR HE K A K
B 3 1), S 3 HE s SN BE R R B Y T R
AMAARB A AN E, RSB RR T
TS SE-NW E R B @EIL 10 K
A.BAERABEOR—1TG(BLD . E—F

1.1

B

B REMHA
Fig.1 Sampling stations

PRI & HT - KEEFL, 08
HFERERZEMKE KR, ATEESBK
HHGE R b A BN EWF R, e ohHE AR
BiRE INMRELANMIEKRKAS0m &
.0 4 ST EERS0 miE— T RELR It
WA E DMEREOARS S, QERE,
RS EREMN

S FE
KSR DPD X el . Kk
MREBFEEESRE(FROMEEERE
(CRC). kBB ARAEAESHBAKITFENE
a8 A HLEE L & T AR B9 B L 40 NH,Cl. NHC;
M NClL. ¥EAREHEES DPD 7 =&
BERN,MNmAREFE®CERMNTSHE
BESDPDERENMBE, EWBAE rmAR
EIMARMGEFHREX=FLeEtR
EWsEET, AR EAEEAEERMN
FREAERENTE.
1.2 £WENTRHE
1.3.1 S£xHH

AKX ESEERNE MFMNBEH Y,
H @2 MM Sparus macrocephalus ) T
8 ( Rhabdosargus sarba ) F1 38 37 3t 8T ( Penaeus
monodon YIS H M Y b R 4E WK, AT
W ( Pinctada martensii ) 38 91 5 b = $ 2 B B
BEEN TR A ERL,
1.3.2 KB AEA P& AR

EBAbPHEREREAARE . B REK
PHEENEFREY RS EEE S BENRE SR
F(RARFTER"), mEEAEKPMA
HEERE, SHOBEE R LS mg-L'E
L. UBEEEKPHEIYR. 4 h EHEERE
HAEEAGE, BFENFESRE. @WI TR
FTREMEE IFEXRdBRPERERE
MEBRBER, TURREIREEABNEE.
1bE AR EA A i E (B 2),

1.2

i MACE L AV 3 E

2 L (0 T LA )

PR /mg L

W R (R R

(=

Al [[8.8) 140
t/win

2uu Jan

B2 A KT R R

Fig.2 Decline curve of residual chlorine in seawarer
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Tab.1 Residual chlonne toxicity on yuveniles of R.

surba . 5. macrocephalus and larvae of P. monodon
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mg'l ' mge(heg)! % mg'L™" mge(h-g) ! % mg-L ! %
FRC 0.11 n.578 90 0.11 0.668 80 123 70
0.22 0. 401 40 021 0 483 40 1.93 30
.30 0.317 10 0 3 0.315 0 257 10
it B - 1121 1040 - 0 956 100 - 100
CRU 0.32 0. 936 an 0 45 0 953 70 4.87 BO
0.50 0 867 fi) 0.80 0.811 &0 5.73 40
U. 8K 0 727 20 0.75 0.626 44 6. 44 20
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Tab.2 Lethal concentrations of residual chlorine
on juveniles of R. sarbu, S. macrocephalus
and larvae of P. mionodon
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Tab.3 Percentage of P. martensii fertilized eggs
at different cleavage stages in different
chlorine streas groups ( % )
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