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Abstract

Discharge standard of tailwater pollutants for mariculture is an important basis for discharge of mari-
culture tailwater. To formulate the discharge standard of mariculture tailwater in Tianjin scientifically,
the characteristics of tailwater discharge of mariculture and relevant standards of other provinces and
cities were studied by literature review and investigation, combined with the tailwater monitoring. Ac-
cording to the results, we proposed some suggestions to formulate discharge standard of mariculture
tailwater. Firstly, the standard is applicable to mariculture in closed water. Secondly, classification is
based on functions of receiving water and aquaculture models. Thirdly, the control indicators are repre-
sentative and concise. Suspended solid, pH, chemical oxygen demand (CODw,), ammonia nitrogen, total
nitrogen and total phosphorus are added. Fourthly, the emission limit is determined reasonably consi-
dering the technical and economic feasibility of pollution control. To ensure the implementation of the
discharge standard smoothly, some suggestions from the perspective of administrative management,
farmers and strengthening supervision and management are also put forward.
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1. 5|8

KA KIRFE R A AWK, EIRHAT M BF s R, 51k 17— RAVESIHAERGE, [FR 5
Wi g R IR FEMV R R H5 8 e o 7K IR T I R PP B B PR DL BRI P, SRR K R S G
M ZRIRZ — (1] FRIARKFBONE T HKE B RB, G K E g/, BRARmRER2] [3]. RE
I IR i — N R R R A X4 (5], R bR . MR A 12 2 NIRRT, W R
SRS PR E 5% E 1 RE A1 58[6]. IR, HEARIRIE AR IR BTG Y5 52 R 7] (8], HREH S EEFKE AT
BT B B BT XK IR T K I HEOhR e RO i K IR B R /K HE . BRIE, BT FU g He /K SR
IKHETARHE, WA R hiliE K IR K HEG s R i R A B2

2. fARGE
2.1. BUEXIE

RO RBAERIE T S A kR, GEitAE%E . k. IR LAY K IR 78 R K IS M S B k. it b 1

CHE /K FRFE K HEREE R ) (SC/T 9103-2007) J HAB VT FAE 3K 72 WA 3 T ( FRFE M K HEBURR T ) (DB21/T 2428-2015)

AR KPR K HERE R ) (DB46/T 475-2019)%5 5 /K 7758 /K HEBUbR v (bR vEE 43 2 $a il FR AR RO HE PR

B VAT R K FREAT IR AN Y RS s IS0 T bRt dt 37 A, T fhaREdt 14 4>, Hop
TEIRKIRIE 6 4, AREIKIRE 8 4>, Wl ]y 2019 4E 9~10 H .

2.2. EAHEHRRR ST
BERTIE K TR R K IS R R SRR R il FE AR, IR AR 48 1 pH. &iF) . 275 A R (CODwW,)« AR
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AR iETERRR AL . SR B, k. SRR, BRES. L, pH. BEY. CODy,. AA. LEHLA-

TEPEREER AL . BRI AR BRI T T EPAT CREFEISITEEE 4 385 WK AHT) (GB 17378.4-2007)
9], BB NEPAT GRS 1 555 #K) (HY/T 147.1-2013) [10], SEESHTERAT CGF
BG4 55 K FEERIFEE) (GB/T 12763.4-2007) [11],

3. ZRE5HR
3.1. RETEAFEIR

RATTIKIRIE UK BaK, BEBMBA—ELCBIIEK . BORK O K IR IR I, FR58 77 20
YEFRBAN T MFRAE, LT RIS MR FK SR AEIE A KR, B 2020 42 3 3, JEETTA ISR

867.1 hm?, %1 1.3 FAE, L) 3% 75.7 hm®. T.J L3RS, MEFF/KFRE 56.4 hm?, AEFEFF/KIRE 19.3 hm?,
TEFRKFETE 11.3 hm? BAKEZHER .

3.2. REWEKIFFIERKHRUFIE
MBIEFRIEA AR T2 1.0 m, K 1k P AERET 10 A4y, T T 0 FREIB/KRE 2 0.5 m,
o, PR KIRIER) H oK EL) S TR KE 20%, ARIEPRKIRIER H KB L) 088 REKE 100%. % Hii7F

FHIEGLINGE, T K IR A HK B3 6037.8 77 m®, HA i EsR A HOK & 867.1 1 m®, T.J {hIRpAFHE
K 5170.8 15 m’ (% 1) FRFA KL 99% B EHE N M F /KM, & NI 28, 2 1% BN 25

Table 1. Discharge of mariculture tailwater in Tianjin

= 1. REMSKFERKHHIER

FRPH T FRPH A (hm?) HFEHKECT m) HEK B TR (%)
bk 867.1 867.1 14.4
EEHK T L 19.3 3525.5 58.4
TEAIKILT 45.1 1645.2 272
Hit 931.5 6037.8 100

HEARGRE R ACOK BRI L 2 A1 3, W FRIE IS Qe 8 T EE R B CODy, MUERE, T LIRIETT 4
R 2R SRR . B3R /K TR T BAS s TR 2 80% Mt FH /K B A0 R /K HETBCRE, (B E A5 IR 2RI 1) 1 3
K, IGRYIRE 2 BT, MLLAREA KR, EHLVR. SRR EL . S R B IR B R

Table 2. Water quality of mariculture tailwater in Tianjin

2. KEWEKFERKKRIBER

FrgE 77 20 BEP(mg L) CODy, (mgL™) HA(mgL™) MZ(mgL")  HBimgL™")
I 5.0~49.3 (24.7) 1.14~23.00 (14.64) 0.040~1.563 (0.525) 0.48~8.75 (3.22) 0.09~1.52 (0.48)
EEAKR L) R H~9.3 (5.8) 2.01~14.60 (6.76) 0.057~3.040 (1.029) 0.94~3.21 (1.83) 0.17~0.31 (0.25)
PEIKLT M Rikath~8.2 (3.7) 1.78~8.02 (5.46) 0.003~1.201 (0.464) 1.76~8.45 (4.10) 0.33~0.62 (0.41)
FrE 77 3 T A (mgL™") MR (mg L) H(mgL™) BE/(mgL ) U (mg L") SRR (mgL™")
Ty 0.029~1.530 (0.650) 0.003~0.847 (0.278) A& Hi~0.0204 (0.0127) 0.0007~0.0037 (0.00213) At A H
EAEFR K L) 4L 0.060~5.160 (1.496) 0.103~0.261 (0.179) A:Aé: H1~0.0211 (0.0211) 0.0005~0.0036 (0.00188) At A H
TEHIK L) 6 1.017~5.170 (3.006) 0.255~0.441 (0.345) AHH~0.0212 (0.0212) 0.0004~0.0018 (0.00124) At A H
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Table 3. Water quality of mariculture tailwater in Tianjin

=3, KEWEKFHERKKRIBER

T H B CODyn HA
FrAE(E (mg L") 20 30 40 50 5 10 15 20 25 1.00 1.5 2.0
I IEFREE (%) 351 703 946 100  11.1 185 444 92,6 100 742 100 100
EFEIAK L) IEFREE (%) 87.5 100 100 100 286 875 100 100 100 625 875 875
IR K LT kAR 2 (%) 100 100 100 100 375 100 100 100 100 778 889 100
T H Y Py
FrAE(E (mg L") 3 5 8 10 0.3 0.4 0.5 0.6
A FRE (%) 538 846 923 100 29 38.7 48.4 72.7
ARG IR T B AR 2 (%) 71.4 100 100 100 85.7 100 100 100
IR LT B AR 2 (%) 375 750 875 100 0 66.7 100 100

3.3. tRfEiERAEE

P & Y L) S8 RS — AR R W BAT I, R BIEA . BRI /KIS 1 g K SR TC % A%
UGB, REET AR AR N 7R 77 U T R R L) G FRE . DR, A iE T 3 PR K A AT
YEFRIAAN LT A I 58 /K HE T 2

3.4. FRESSR

PRE 7 N4 5 FE FR T R K HE TS Tl ¥ et il AR RSP RS2 g K AR R85 o B 2ok 55 . [ A O R A S it
(19 2 T KI5 58 I HE bR ¥ 38 25 65 52 K AR I D e 2R AT A 2 (52 4).

RETIG KT EIKEL) 99% HHEHE N MR A, HRIE CRET KIS REBAR %G B+ =% “HEEMKE
HEBCS Gy, e 3 BG Genih B 2 T A A N K T RE X K IR BE B B ArAE IR . 7 WK FREAFE SRR S (iR
IKIREE BT bR #E) (GB 3838-2002) [ 121445 — B 2 2 B .t T AN [\ 5858 77 2075 Gedzs il K P A8 KA
[, 15 HEHEAAEZE S, UL NTEZ 0K R I T B 2R A Rk b, B4R B IR 5 77 30 b i R e A 1)
WFRFEPSE, T WIFRGEIL IR AR KRG 73 NP . 3 BELEEHE N T A8 X K2R B A 7K A R HE N T 38011
1% TR /KT FE 08 R o K IR A B /K HE N5 7K B A A B V2t 11, 75 7K 4 Hh A B 62 it 75 L 46 A R LG 28 PR K (1)
Ri 8 T RIBE S T Gk ArHE s, R R /K B Hh A B 5 e 53 AT S A mT b s A o

Table 4. Classification of standard in existing standards (involving consultation draft)

* 4. EANERIEKRERR IR ES RS T

PRt o 4% SC/T 9103-2007 SC/T 9103 11T (fER & WLFw) o bisae)

GB 3097 MUAEHK)—2K, o i — S GB 3097 MUEMH— = GB 3097 MUEMH K. 5
94 — Kt GB 3097 MK =015, Hk R I — oK,
- GB 3097 MlE K =24, GB 3097 MUERI = Ui GB 3097 #LEMZE =, 1Y GB 3097 FLEMIZE =2, 28
% VU2 K FREE X K5 X 35k VU KK S5 T4k

3.5, BRI L
RBHRIRITE N L AP A, — BRI, — R A AT RMAH AT, 8
UK ST R FRRTECS (005 M7 HEIRBAE R B SRR 015K 4 S 5496
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Table 5. Statistics of control indicator in existing standards (involving consultation draft)

5. CSRNERIERERR) BEHER g T

e P HRAR R SC/T 9103-2007 SC/T 9103 &3] (fF 3R = W) pUley ot
1 BEY v V J v S
2 pH S J V S
3 CODy, 3 V J J V
4 AL R v y
5 B v J J
6 4 v v J V
7 FTHLA v J J
8 TE TEREER £h V 3
9 A 3

10 A V J

11 psy: V J

12 FHLBE v

13 T & J J S
14 iy v

15 EZNISN J

16 Sy i J

17 FF o o J

18 i Ji I e J

19 M — v

20 RN P 4R v

21 il e ) PP 4 i J

22 B J

23 AR V V

pH. EVEYIF CODyy, 42 FTA ARAE 1 B8 0 (2L A48 AR, R ALV AR AT SC/T 9103-2007 X A4 1
RAM T TR, (H SC/T 9103 BT MR MR M EE R, I 7510 Fokh 77 2545 s, XFEB o 2ifig 7 FEhl ZKR

AR R E . NIRRT ER RGURKE B E R 155007210, B AT /K IR VA A R B B s
KA H A S B 0 R TR SR B AR JR AR, SRR T K R S R Bk B P A B A S R, (EARE
(2B mr DUl B ROE R, ERE R ITENL T, BK BRI 7~8 REGE F AR SR AL B K A4, TR
AN R BRI PR RS RIS R EB ARG H, Bk, BAmEREEA
2 e o) D6 B

MRPERM R, B WA SC/T 9103-2007 —ZbrifE, AN N —FARERMER 10%F 5%/ 4, FF
HAEZ R, DI, B R 2K

T IRK B K IR, 2 AT SZ I iR PR, B S BRSO HI R, TR T T ML R I M
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FREh, (HH AT RN R, S RSB N B F e br th R A FE T R

T2, SRERR A A T B R SR 2R A, BRI AR . H AT ORI K
FRIA ), — RAEBREHTA A AT 8 AT A B8, DR B N E s R IR AR P BCE KR PR B
B R, DA KA ZEMAE . RERS AT, =R ORI mEAEM . KRS 5
By, D4R EM BoNE; TR T WREBAMP R, AR, HA5%. RIE KK
7Y (GB 3097-1997) [13], XJ Rt L] A At g K FR58 R /K 5 1 A Tiker il (B sUs 1), 45 R BoR, brEdh 2y
VIRARARISTSTS S T DR e, A REE, o ES BRI, SNIE, DURERE. K. il
Yo ¥R ZRIEEEAIBA B TR T MR S ARG o ARYE COREETITHT 495 Y VA BUR R 2020 4F TAETHRI) 2
K, RETIM B T BRSO R IETHKIAE T a, NIRRT NGRS VIS, Bk, SRETRY, HAiNESE
X R KR KA K IR (48 bR LR AE . &R BRI,

HT UL, bRt D ROEBUEIF Y. pHy CODy, ZA BRI BE 6 I HIFEHR .

3.6. {EFRPRERTEE

PR FE b FRAE IR ZEIEAE AN R ). — RSP ARSI SRR LR, DASCE /KB & 9% 0, Hemiys
PAEHIF AT B AR IR AT W MG PR K FRAE 77 1A R R, VIR R e RS 7R 77 i S, IhiE TR
B H R V) SERIAT RS B it BOR A S e, T A FRBE AR R U5 G il R LE i it . AEPEIR K FRFE /K
B BoKER, &R KS iR EEAERTAR, B, AHXIE /K FREE, EIEER K R B USO™ b PR AE

pH PRAE . RIFIEIMLE R, RETTEKFREE/K pH JEEE 7~9 28], ZM SC/T 9103 & GB 3097-1997, pH
FRAESE N 6.5~9.0 BN A IS

BIEVIRME .  (5KGEHRE) (DB12/356-2018) [14]H 4 HE A K V 28(— Zabnve) i B2 M IRAE
10 mg/L, W3 7258 B2 7K 1 BRARL [R5 FR R AUA 10.8%, 30 mg/L I iEARE N 70.3%, 40 mg/L I iE b R 1153 94.6%.
FETS e i HORA BGA RS LN, Tl IR0 £ 20 2 5 B ILA B /KHRBOKE, ML) A 7758 Al i L
ARG YIR L . I, WIEFRTE BN 40 mg/L, L) L FRFEAT™ £ 20 mg/L.

CODy, FRAE - X T IEFRFE, 24 CODy, N 15 mg/L i, HIEFRFIANR RN 44.4%, CODy, 20 mg/L i,
IEFRERATIA 92.6%. KT T A /KFR5E v DOl I A M) B ARG 2 By e, il AR IS T 200 A Ak 2Bk
90%LA I CODw,» DRI, AH XUt R 8 B 32 s 32 B oK o FE IR /K FRIE R ARG IR /K SR 15 e ViR 2 i v — L&,
{RPEIR K TR AR AR K R J7 1], BRI, (B /K 77 5 BRAE S AR A /K BRABLIE FE T FE « 256 % 18, 1 725 CODy,
FRAE % 20 mg/L, JEF/KIRFEEN 15 mg/L, AEFEIA/KBN 10 mg/L, J53& 5 SC/T 9103 Al A J7 br i
HEN 2RI — 3L

RAARNRMAE . WG FRIEAEIR K IR R K R IR BERAK,  F LS G52 KA R s HERORE,  RigEh N
TREWRRS VR, QENEDENEMEK V E T SREHKFFHEZEAUO™, TTEHFRK IV Fhrik
B8 N SRR X PN ThRE X AR — 2, IEIEHFREAAME K V KE, WEHAT IV
FARELE

SMEMEBERAE . oAb A A AR AL A BB S B ) R, B, SRR B PR AR A A
W MEAEAE RS A . SEBRMEA S mg/L B, JhHE KRG AR IE 84.6%, AETEH/KIRFHIAFRZE 100%,
TEIR K FRIEIE bR ZE 75.0%0 WIH BB S BIRPRIRME, SHFBORME Y 8 mg/L I IAbRZEA]IA 92.3%: (EH/KIRIH
TR, DA AR R LB e )/, A BRE B 2 5 — 8. SBERAE 0.4 mg/L B, i K
TR TEIR KRN AEAEIR K FRIEIEAR R 3 BN 38.7%- 66.7%F1 100%. [HIt, Wy K 558 52 dhBEEOR AN 25 K
SRR, e PR AR NS P RBE

i A b, WK IRIERRHE AR IRAE L 6, K4 2N /KAA YK V S8 2RI IR AT xf b, FrifE S
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AR R ARAERRAEN EL AR 7, PATZARAERR 1 5835 ik AR 1 DL 4% 8.

Table 6. Discharge limit of tailwater pollutants for mariculture

= 6. EKFFFERKSRIHHIRE

) : Ttk
= i H Ty - —
— bRtk bRk
1 BIFY(mg L) 40 20 20
2 pH(TL &) 6.5~9.0 6.5~9.0 6.5~9.0
3 CODyy(mgL™) 20 10 15
4 HALIN ) (mgL™) 2.0 1.5 2.0
5 BA(CA N i) (mgL™) 8 5 8
6 S P i) (mg L) 0.6 0.4 0.4
Table 7. Limits of indicators for water discharge into class V of surface water and class two of sea areas
F= 7. HAKHEAMFRIK V M A58 M FIERRE
N SC/T SC/T9103 DB12/35 —
e — R 91032007 (K gy CB3097-1997 GB3838-2002 “, e aate) Ly
= N
13‘ )
T —2 —% N =" S S
= o <50, FAAJK = e
1 BFEP(mgLl™") 40 20 20 <40 R <20 WE<10 10 <35 HE <40
7.0~8.5, [ 7885, M 7.0~8.5, [A] 7.0~8.5, [A]
AN 7.0~8.5, Wﬁﬁﬁ&iﬁyﬁ N NI T Nl
By ~ . 0 FAKEIE ANEHZAI o 9 o KRR %K 38R
2 pH(EEH) 659.0 659.0 6.5~9.0 O e A A %?gg{ozj; 6~9 6~9 545 2 3 A 2
i 0.5 3 1 0.5 BB W it 0.5 % [ 1 0.5
fir PEL AR £ pH HL
AR XN e
3 CODwy(mgL") 20 10 15 <10.0 <10.0 <3 i tﬁﬁ?h C?‘ODC’ <10 HE<10
ARCAN I
4 (g L) 2.0 15 2.0 2.0 2.0(3.5) -
RACGAN ) 2.0 )
5 (mg L) 8 5 8 10 . ) 15
BEACLPID ¢ 04 04 1.0 0.4 0.4 ;
(mg'L™)
VB 1A 1 HERSE 3 A 31 HPATH S W AHERRAE; &m0 4e) .
Table 8. Achievement rate of different culture modes
= 8. NEIFFAEFLRNPITIREERIRE
PAThRHEIE AR pH(%) BIEYI(%) CODwi(%) HE(%) FE(%) S (%)
b b 100 94.6 92.6 100 923 72.7
MK TS 100 100 87.5 87.5 100 100
PEHRIK T b 100 100 100 100 87.5 66.7

3.7. FEREHEE

AR SRR T K TR G R K HE U E IR LR e AT, ANFIFREE T I — R R e, 225, kIR
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TH 15 B B 7Y 4.17 t, CODy, 21.33t, SA 6.79t, i 1.74t, HAKILE 9,

Table 9. Environmental benefit of the standard

9. POEIMREHE

FRAE T 3 TiH pSSELY)| CODyy A M
HejscE () 214.43 126.94 455 4.16
I
THEE (1) 4.17 1.06 0 0.97
HERE (1) 204.48 238.37 36.28 8.90
MmO T)
JHEE (1) 0 20.27 6.79 0
HERE (1) 60.87 89.83 7.63 6.75
I KT
JRHEE (1) 0 0 0 0.77
SRR (1) 479.78 455.14 48.46 19.81
it
SRR (1) 4.17 21.33 6.79 1.74

F7 H AT PR B8 ) AR IR /K SR 430 oo G A /K 985, HLoGE G bR, 2505 YW E Lk e LAl
AE U HERF Y 63.46 t. CODy, 112.34 t. &% 1539 t. B 6.08 t (% 10). Kk, #%08GE HEARHERGHE,
BI5GB N ETF ) 67.63 t.CODyy, 133.67 tV &AL 22.18 t. SV 7.82 t, I HEEL BIK A 14.1%.29.4%.
45.7%F1 39.5%.

Table 10. Environmental benefit of transformation of culture mode

= 10. FFIEH ABUERI R @

HR) BRI CODy, A Py

AR SR R (D) 204.48 238.37 36.28 8.90

AEAE IR K BOE AR B AR PR () 63.46 132.61 22.18 6.08
B BT AR IR KA R HE R () 0 20.27 6.79 0

i 5 TR HE IO B0 B I b IR eHE ) () 63.46 112.34 15.39 6.08

3.8. FRERITIEIL

1) BV IEFREMIA T 45258 R KT F RS T— FSUE R B, Bl 378 T ik FR5E Rk
SR, B bn stz H AT

2) MFATEUE T E M YME . LB PN, D) S & AL (R R E T, AT S &
WRXEBFEZEVIEC A BINTEL. PhEBE,

3) A EERE AT . HER S A REER TR, AR 6.6%, B ERIE 1.0% [15], 4/~F
NERE A RE, DRI, N FRIE IR R A SRR TG Y[ 16]. Ak, INBE MK FRAE R K B AL B A
FIFRFA KGR FHEE A, DRI B R B A& 7R R AR A B R, s DY Skys 4, 2K B0 H AR FH 7§
WK AL BRI A, YR BT BB E = 0 2 Fr, EART AR, IR, HEBUKFE, KSR
M B2 B[ 17]. DRk, FEAEFR /K B iR i5e v 2 n DA e KRB 1 AR 47

4) MR BT R E B AHOGER T N LA I R AL, e A I R AL DA R R Ak sk
IURF KRS R A I8 [18]. FE7 LRI ATSE T, MAs P, @IS IR E VLI FRE T, Eh Tl A
o FHOCHR T B WX IR AT PR R AL L KR YD G AR R A, e A R AR AR R PR e SR S 2
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BELIERSF U MU F B IE R R0 A TR0t BT B 8 A7 (R PR (1 BR 55
4. &g

1) AR T3 PR KR AT B AN T 4K IR A -

2) K EEHBURI M 32 9K AR D e S IR B T o200 B, 1AL HRTRUN T 55 95 K 4R A AR B A 41
(VAU 38

3) ARFEKIAGE B H FR BRI QB BRI Q5K RV BEK TR 22 0 PR 22 48 b & A5 AT
B E HER(E

4) FIPRUESRAENR A AT St 2 GO IS HR T TR T) SE AT FE MR IR Bl A 7 [ R K HE U A i R 1 I8 54T, i
Ui /K IR R KT S G HETBO R S B B, SR A 7 L TR ) P B R K AR B it ik A HE R fit OB

E&WMAE
R R TR H (18ZXSZSF00130) % B

SE

(1] FFHE, SKIER, Rk, 5. FERHEEEEEER s R GE X B S5 )], BAAE4R, 2011, 22(3): 785-792.
YUAN Xiutang, ZHANG Shengli, LIU Shuxi, et al. Self-pollution in Ruditapes philippinarum bottom-cultured area of
Zhuanghe coast. Chinese Journal of Applied Ecology, 2011, 22(3): 785-792. (in Chinese)

2] Eunte, 13, BRER, . TREEEWEKIRENG RTTERRETTTI]. M RE S BRI, 2013, 12(5):
80-86.

XIA Lihua, XU Shan, CHEN Zhibin, et al. Study on pollution contribution rate of mariculture in coastal zone of Guangdong
Province. Journal of Guangzhou University: Natural Science Edition, 2013, 12(5): 80-86. (in Chinese)

(31  #REE. KRN A S5 BB PG B SR )], AR5, 2018(2): 46-50.

CAO Jianhua. Current situation of aquaculture self pollution and countermeasures. Social Scientist, 2018(2): 46-50. (in Chi-
nese)

(4] BROCEE, SKIEAE, SRAKSE, &5 RENLFEEUK RS B FRURHE AR BERIL AT (D). HEFEVEE T, 2013(3): 147-151.
KAN Wenjing, ZHANG Yanan, ZHANG Qiufeng, et al. Analysis on eutrophication characteristics and health status of Tianjin
coastal water. Transactions of Oceanology and Limnology, 2013(3): 147-151. (in Chinese)

(5] XUFHE, R, #0E, 55 RAHEFEAESIRLE R B SR E[)]. BRI L 53R, 2020(6): 31-34.

LIU Chunlin, CHENG Yuchao, SUN Yi, et al. Study on the comprehensive management of marine ecological environment in
Tianjin. Resource Conservation and Environmental Protection, 2020(6): 31-34. (in Chinese)

[6] &R, HIE, BEAM, 55 iR S0 KT R EERE, 2013, 32(3): 434-439.

HUANG Jinliang, HUANG Ling, MU Jingli, et al. Study on ecological division of coastal zone around Bohai Sea. Marine En-
vironmental Science, 2013, 32(3): 434-439. (in Chinese)

(7] SRIRR, WA, FOL%E, & WEBAKGRENEA . B M E R PEAE ], WEMEIREE, 2017, 36(3): 336-342.

ZONG Humin, YUAN Xiutang, WANG Lijun, et al. Preliminary assessment of nitrogen and phosphorus output of mariculture
in China. Marine Environmental Science, 2017, 36(3): 336-342. (in Chinese)

[8] SCHWITZGUEBEL, J.-P., WANG, H. L. Environmental impact of aquaculture and countermeasures to aquaculture pollution

in China. Environmental Science and Pollution Research-International, 2007, 14(7): 452-462.
https://doi.org/10.1065/espr2007.05.426

[9] HEZFEERERKAE SR, B EHRRA 2. GB 17378.4-2007. HFEEEIIATIZEE 4 30 WKAH[S]. Jba:
Hh L bR H R, 2007
General Administration of Quality Supervision, Inspection and Quarantine of China, Standardization Administration of China.

GB 17378.4-2007. The specification for marine monitoring—Part 4: Seawater analysis. Beijing: Standards Press of China,
2007. (in Chinese)

[10] H KR, HY/T 147.1-2013. W3 B ARREE 1 884 oK([S]. dbnt: B E)R, 2013.
State Oceanic Administration. HY/T 147.1-2013. Code of practice for marine monitoring technology—Part 1: Seawater. Bei-
jing, State Oceanic Administration, 2013. (in Chinese)

[11] EZEFR R ERRAENE, ERFHEEIRNS. GB 12763.4-2007. VR ML 4 30 WRAFERRE

DOI: 10.12677/jwrr.2020.96068 633 TK YR 5T


https://doi.org/10.12677/jwrr.2020.96068
https://doi.org/10.1065/espr2007.05.426

R A T 7K 7 R K HE T HE il 5 R

[12]

[13]

(14]

[S]. dbxt: HHEFRHEHRRAL, 2007.

General Administration of Quality Supervision, Inspection and Quarantine of China, Standardization Administration of China.
GB 12763.4-2007. Specifications for oceanographic survey—Part 4: Survey of chemical parameters in sea water. Beijing:
Standards Press of China, 2007. (in Chinese)

[ S R, 0 B B A S A MR, GB 3838-2002. HbR/KIAEEFSARHELS]. dbat: ERIBLRYER,
2002.

State Environmental Protection Administration, General Administration of Quality Supervision, Inspection and Quarantine of

China. GB 3838-2002. Environmental quality standards for surface water. Beijing: State Environmental Protection Administra-
tion, 2002. (in Chinese)

[ XA ORI JR. GB 3097-1997. /KK BFRAES]. Jbat: ERI LRGSR, 1997.

State Environmental Protection Administration. GB 3097-1997. Sea water quality standard. Beijing: State Environmental Pro-
tection Administration, 1997. (in Chinese)

KA R, RKEETT TR & B & 2 i1 4. DB12/356-2018. 57K ZE & HEBRIES]. Rt R HBifx
#1J5, 2018.

Tianjin Environmental Protection Bureau. DB12/356-2018. Integrated wastewater discharge standard. Tianjin: Tianjin Envi-
ronmental Protection Bureau, 2018. (in Chinese)

5K, Gt REIXOK P IR RS Qe U A SEAIERT]. BhaTR M, 2018(6): 54-56.
ZHANG Wei, JIAO Jianhua. Preliminary study on nitrogen and phosphorus pollution load estimation of aquaculture in Tianjin.
Scientific Fish Culture, 2018(6): 54-56. (in Chinese)

FFE, LUK, W, S LT R IIE IR KB A R IR KRB A LT]. KPR, 2013, 32(3): 165-170.
WANG Jun, JIANG Bin, HAN Jiabo, et al. Distribution of pond aquaculture tailwater discharge and its impact on water envi-
ronment in Liaoning Province. Fisheries Science, 2013, 32(3): 165-170. (in Chinese)

ETHE, K&z, xE, & REDUEEK L A FRHEIUR R X 5], REK™, 2013(1): 13-18.

WANG Xuehui, GENG Xuyun, LIU Yue, et al. Current situation and development countermeasures of industrial mariculture in
Hangu, Tianjin. Tianjin Fisheries, 2013(1): 13-18. (in Chinese)

Ak . K IRIEIN R TG e S H AR R SRR T[], {LPE AR, 2016(7S): 28.

YU Ruigao. Pollution of aquaculture environment and its control countermeasures. Jiangxi Agriculture, 2016(7S): 28. (in Chi-
nese)

DOI: 10.12677/jwrr.2020.96068 634 TK YR 5T


https://doi.org/10.12677/jwrr.2020.96068

	Discussion on the Formulating of Discharge Standard of Mariculture Tailwater in Tianjin
	Abstract
	Keywords
	天津市海水养殖尾水排放标准制定探讨
	摘  要
	关键词
	1. 引言
	2. 研究方法
	2.1. 数据来源
	2.2. 监测指标及分析方法

	3. 结果与讨论
	3.1. 天津市海水养殖现状
	3.2. 天津市海水养殖尾水排放特征
	3.3. 标准适用范围
	3.4. 标准分级
	3.5. 控制指标的筛选
	3.6. 指标限值的确定
	3.7. 标准环境效益
	3.8. 标准执行建议

	4. 结论
	基金项目
	参考文献

