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Abstract: Using the local river water, lab tap water and the local species such as Saurogobio
dabryi, Pseudorasbora parva and Moina macrocopa, toxicity test were performed to develop to study
aquatic criteria for cadmium for Shenyang reach of Hunhe. And the criteria maximum concentration

of cadmium was calculated by “water-effect ratio procedure ( WER)” and the convention criteria of
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Liao River basin. The criteria continuous concentration ( CCC) of cadmium for the reach was derived
by the evaluation factor method. The results showed that 96 h-LC, to Saurogobio dabryt,
Pseudorasbora parva and Moina macrocopa 48 h-ECy, to were 1.98 mg- L™ 1.13 mg-L™",
0.17 mg-L™" in the river water, while they were 2.19 mg-L™", 1.16 mg-L™", 0.60 mg-L"™" in tap
water. The WER of cadmium for the three species were 0.9041, 0.9741, 0.2833, and the geometric
mean was 0.6295. CMC and CCC of cadmium for the reach were 1.86 pg-L™" and 0.025 pg-L™".
The acute criteria and chronic criteria of the reach were lower than the the basins and national acute
criteria and chronic criteria.

Keywords : water quality criteria, cadmium, Shenyang reach of Hunhe.

TR ISR IR T T A SRR A R 22 A8l AN 3L JE A, 27K BB OR 4 R B8 T R 2
VR AR SZ AR G IR] 7K T = 43 g A K 2 A 400 70K 5 AR 0 A e B K i 3 o 55
T 20 e it IR A T K BT ERERF Y, AN 4 T T B4 4 T 9 7K Jo 56 1 A 2R AR 918 7K Joit 56 of: b 25 1Y)
DIRPERRAE 2 36 R (US EPA) PV S7 T 4045 [E X JL 1 ( National Criteria ) | 45 5 P £ 4 ( State-
Specific Criteria ) Fll X 545 5 M FEUE ( Site-Specific Criteria) )« =K LMK R 7 E R IEUEH US EPA
KA A AT B 2Rk L 58 38 v AR R A M 3 v, o mT AR 3 AR s 0 R FH EE BT 11 55 7 (Recalculation
Procedure ) % [ 5% H& i g 474571 , 28 US EPA AT J5 1E Ry A 36 o | DX 3k 356 o SR FH 7K R0z HE B 7%
( Water-Effect Ratio Procedure, WER) XN EEAESATIETT G 77242 US EPA AYXUE HE1ED A 40 SR Fh ik
I 4 d PuR R B SR E (CCC) IRAZ T4 3 48 1 I, I HL 1 h Pk S
FEME R E (CMC) RN Z T 358 3 4F 1 IR IR AKAEAY LR A 22 25 F . X B Y
“1h A4 &7 o RIS YR K AR AR M SR A PR T PR A5 2R, <3 4R 48 B R AR A
R0 A NG S I B0 I R)OSUE R UE T 25 1 T K IR rh S PR YLk BE 1R I8 B0 D R AR AR G
Wy TR 52 3 o7 P A A 5 T A5 R TR B B B2k

FEE {4 US EPA il /K BB Y BRIS J7 ik, S 1 3555 3 B 7K 5 ik o 1) K R0 EEFOR | B S il 7
DRI R IR Ik K TR 22 5, 0 il 5 X IR S PR AR S (s R S48 K 0 L (E 7 2
A FH 25 3 7K AR AR A 3 SR S50 28 BC K P e AT R0 AR5 R Ik b A8 3 PR 2 AR (BB DA S 56
FRCHIK B REPEL A, T 3] WER , S5 ¥ i UK BB HE 5 WER A9 3R BRUAS 31 DXChlK Bt B i, 105
VA R U BH K A 27 DR 2R 0T 46 Ja BE P A 52 ) A0 e /K AR o 46 i 05 e ) 22—, X %o 7K A A 0 8 2 O
FERZBN 2 S T S R R 1 R R AR £ A AR pH R A K B L, BT
B8 7 B B I 5 2 K B PR I S 00 2% SR A

FI AT /KT 56 (R BIF 5% 22 4 v = [ 5K 0 5 o % i S/ T S A7 G Tk i S A 3R
ARG DL R SRS A 4 5 A BIFSE R ] WER 547 it 358 - DX K 57 5 o 1) 360 i 56 30 7 & 2SR R 1Y
TR 4 AN B S K T ) SR 1 3 B Tl A B Bk — DX A S i, T H: WER 8, T
P IR A SR BEVE B BRI, I 25 5 5 1 58 R U bl 7K B BB A T LA, oy e e ] = 20K
PR R IR AL 2R S %

1 MRS (Materials and methods)

1.1 X5

RGBT PSS NS 45 045 . ICP-MS (75008eries , 35 [ (S A ] ) ; Z I fEK RS EX (HQ40d, 55
FEIA A 23w ) B RE T (16900, 32 [ G 7 A 1) ) 5 HLF K7 (AE240, B H MR 28 W) ) 5 5 e RS IR 40
(PGX-450B, T I i EEFEMR LI AR ) 3 A HIHE KIS B 4. & L5 (CdCL,21/2H,0, 04146 99.0% , K
HHCE R R RABRAA).
1.2 FEfCRE S

I KRR T 2014 4F 7 H SR A VLBV R PR (N:41°45.055" E:123°26.586") 4% R OOK FI K 7K
W A i) U O T K BSR4 BB i A 5 12, BEEUAS 32 7 E A A5 e KA , e 2 e e BT Y
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JEAKHEATRIAL 0, Fedst K A AS e | R 280 AR A 3 AR R i 3 T e A4 SR I R F B i v AL 4
)20 L R M (10% MRS R R 0I5, A R K U3 Wk, 2585 F /K v k3 Uk, #F i SR 48 B R T 7K Vi ok
3, BURETRE AT 50 em , B3I E /K RER) pH B ATHL SF5R FRPLE [ 52565 4 °C ¥ ARAT-
1.3 Zil Ay

KO A (L B0 E 1) 32 30K AR A W R e B Y R R R AR R, il SR e &t
PEAT B ARAR  Rh BURE A A ST 45 0 72, US EPA BoRiHE WER I 763238 E W2 ) b 2095 —Fb
TG HE Sl Fn— i M st i 5

ZE R SR FH U BH i DX UL 7K AR A e i (R fio SR i ) A ARG (BEJE B SRR 22 fE AR )
A2 JIRRIE 8 (9 IBsh ], W se 4, SRR 2N, BRI R} ) 04T B R e Se 0 FHAE W A P PR T A8 5 40
Hi i el AR 2.021.0 em, FIAE 0.26+0.05 g; FFEA T YAK 3.0£0.8 cm, PR E 0.31+
0.07 g;iRIGHIESLIEYNFE 7 d, FET-F/NTF 5% WA FHFiR5, IR RT 24 h 5563 8 A £
1.4 P

ARSI FH KA Y A Y LA AT S2 50 2 R K R4 T B 0 0 R 58 i I3y 1 5
B FE A AR v PRI ik Y T LR B S N A AN BEESAT, BN LA 7 A IE
NIREE 7 MRBEL B2 3 APAT, B PATICE 7 B a0 vk B 44 J LA SCC i) % e i) 5 P
IR JEBEE N 0.152.,0.304,0.609 .1.217 .2.435 4.870 .9.739 mg- L~ 4 x} 27 8 fa T P00 v BE 15 Bl
0.359.0.542.0.791,1.217,1.826,2.739 . 4.870 mg- L™ iRI0¥ W 1.5 L T 2 L LM, & T A fHfE R
KIEHEN KR 2241 °C OIS L 14 h 10 h /0 9I7E 24 48 72 .96 h Giit A= WA T- s e 4 B . 22 M
WIS 1% 7 A 50 mL T 100 mL BEESEEAR D BT 2 RIS fe B S TR 1 B 0.026,0.052
0.103.0.206 .0.411 ,0.822 .1.643 mg- L™ IXIGIAM 50 mL T 100 mL BEESBEA T & THOLIREE FHA N, K
I 2241 °C JGHELE 16 h:8 h. 73 5I7E 24 h 48 h Gt ST 80 H . UL L ¥R AR #5077, 505 24 h 4t
K KA (DO) 1435 6 mg- L' LA b FIFH SPSS 19.0 4240 X W F 4125118 96 h 2B EAE T & (96 h-
LCs,) , KAV 48 h LEUSUV K (48 h—-ECy,).

1.5 JKA LM%

SKF US EPA it ik W sz e JrOK ASE i 2k ip b AT A v R 8 AR08, 15 21 UK
S22 KA LCy,. WER %8 T 45 58 s ( Site —Specific ) 7K R (045 8 B | pH 1 H 5 545 ) it ag d e
BR3BTS4 Ay DX 3K T JE v 5 Xk WER (93 fR, TH5E AT .

WER,, =LC(ss) /LCq(lab) (1)

WQC, =WQC,xWER, (2)

o, WER A XK ROV HE 3 LC o (s8) o 0 X IR BRI (site specific ) SEFRAKFEIN & B 55 HESS H 5 LC,, (lab)
g S 58 B R K I 2 B EEPESE SR s WQC  F1 WQC , 23591 Ay DX B A 970 4 7 o R

2 ZER 5118 (Results and discussion)

2.1 KERSEAIE
T R SRR A R K I 45 K BB B (W36 1), A4 US EPA' SR 1 52 55 58 e i /K 114 B 2 A7
40—220 mg- L' (LA CaCO, 1) MURLSE . fi & 1 AT A1, S50 3 C i 7K i) s 2 A Hl S 30 48 /N T 50K

F1 KB TSE

Table 1 The water quality parameter of test water

gk B T e

Test water P Hardness/ (mg+L™' A CaCO,31) Conductivity/(ps-cm™")
SR FL K Tap water 7.84 100 150

JFUK Local water 6.70 137 210

2.2 ZiAEY SRR
R T D AT BE Y D K -5 S 6 = C A 7K A T 5 0 e ) A e 00 R 22 BRI Y 3 bk 2R A bk
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R RTINS, I A (1) TR (2) TR AR 3 FhAPIH) WER IXERER (W3R 2) 5K 558
56 C A ok 2 B A AR RE R B OR T T 4 RE A 0 X 22 RN e ) T P K R T R R A e 2K
FREE.

F 2 PRI K X 3 Bk AR A U 2tk AR

Table 2 Acute toxicity of Cd to three organisms in two test water

JEk SeaE FC ik
- River water/ (mg-L™") Tap water/ (mg-L™")
. =X | 2 XN WER
Species 96 h-L.Cy, 5% 9955;7"51;([12@ 96 h-LCy, 99550;%3{?5@
o confidence . o confidence
48 h-E Bl 48 h-E
8 Cs0 interval 48 Cso interval
e fi Saurogobio dabryi 1.98 1.20—3.26 2.19 1.26—3.83 0.9041
F Al Pseudorasbora parva 1.13 0.76—1.68 1.16 0.64—2.13 0.9741
ZRNMIE 7% Moina macrocopaStraus 0.17 0.10—0.28 0.60 0.37—0.98 0.2833

2.3 VAT A BE T B K o R v 1

R 2 TR R PEECAIE A5 1) dre fif) | 22 B £ R 22 Ul AR I v A 3 APz iAW B WER B 4351 R 0.9041
0.9741.,0.2833. 1 T 7E T MR o K 2 BOUK A A W X B — 35 G i S8R 0 A A mT BE 2 X B E 5 4
AAS S A3, RT3 2¢ WER IR U] P 082 1A 25 A0F B (E. SRS i 2 WER {H R
0.6295. 74 T FH ] B i S Mk SE T340 T

CMC, = CMC,x0.6295 (3)
Ao, CMC R T BT BE 2 PR 3 s CMC g /K AR FE A 100 mg » L™ HSF (9 30 9] 37 do o i v, 831
CMC,=1.86 ug-L™".

CCC, =CCC,x0.6295 (4)
A, CCC AT Pk BH ] B8 MR v ; CCC, K ARBE BE A 100 mg - L B 9 30 0] 90 a1 M 356 ofe 5 841380
CCC,=0.025 ug-L7".

Xif T X SR I, A ST LA ] P BH T B S AR5, 36 0F WER $ AR A932 FH.US EPA™Y Bl 1158
WER {8 2 /D75 B —Fh A HE SR —Fia HE S 10 B , AS AR5 468 FH T BH 4 1 e iy 58 k£ 0 22 ofl) o
JE R4 3 Rk AR LR 2R ), A A TR R I 5 B Y T A B ] BEAR T 3 Fh A=) WER (% JLAR]
SEHE S (0.6295) 5 3CHR[ 25 ] H WER B 2347 DX [E] (0—11) A8 HeAd TFA0RAEL DX 8] , 158 BH V307 4 FH ¥l B 1)
ARGl At WER J7 3K 10 ] 3 S S v FH V0] A BH AT B DX 3 i e P 4 8 5 SR L3 3.

R3O ER G DA K AR PR

Table 3 The aquatic organisms criteria of national, typical basins and site for Cd

I 7K B AtkEEEE 15 M B SCHiR
Water quality criteria for Cadmium CMC/(pg-L™h) CCC/ (pg-L7h) References
| 5 L 5.25 0.53 [26]
SURTIN %2832 2.95 0.04 [18]
AT R B i i 1.86 0.025 ENT S
KA DK P 2.72 0.05 [26]

] 5 L 7.30 0.12 [27]

= R Sk 0.4218 0.2428 [28]

P 3 AT IV YA A BH VAT B 14 22 18 4 3 o 1 <L ] 370 3 1 221 R o (1 < ) 5 110 2208 T R vfe
{8, X SRR 450 4 0 B R~ AT 3 - KK s K 2 4 ) 22 e v A /NI LA AR B,
K 55 7K T 00 1 2 e R M <L YT 0 Sl 0 11 P R o < ) R 1) b B T KK 5 /K P A e A S v
LT S5 P D P TR (L, VP 3 380 /N 1 ) R ) N e R o VT o T B 2 i 61 CMC(1.86 g+ L)
INTIEIR 4O HE S KA Bk ZE R CMC (2,72 g L") T o BT Bt PR L CCC(0.025 g L")
ANTFIERT 45O M S B K AK B3 7KJE CCC(0.05 pg- L") B0 TE T PR sk 0k vt 3 DX ek v S Y
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AR AR RS MR MG R X, IR AR PO UE I T &bk WER A3 HI M, PR SR 2obE A R
ISHER R WER {8, 25 AP — 8 BRI 1, 5 205 s 2 s e A i B 3R | E— 25 R AIK X a1
FHERF ST AT P S T B AT R B A R e iR A5 B R AR S e SR CMC(7.30 pg-L7"),
B Z R M8 P BEE CCC(0.12 pg- L") I%WFFE R SOk T2 5008 B A 52 . 22 32 B 450 i 5 o 95 [ 3A
T35 ECOTOX B e i BE AR XHR 7K 7K A5 A8 W i B PR B3 , 38 2ot ) e ) A B0 B 3 A v SR AR B R A 1 2
PEFESHE CMC(0.4218 wg-L7") EFMAIEPEIESE CCC(0.2428 wg- L"), X AT BESE K 9y b SR 40 A
P R EITE YRR A 22 5 M IR AR R A FE AL MRS A A% BB | 38 [ U3 4 d A
R o) SR S v RN S U 43 AT T B IE B G TE T /K T %) 22 5 AR SO B I I B9 30030 3t
WM T WER YA T H DX S (HEVET I BT B ), I — 25 30N T DX 3 5 v (% o A

FRIEN K 5T B R G 58 TR ASE R, 7K SO o P ) R 2 IR 5 [ 4 ok [ R AR /K T B ME B ) e =
AR A KBS B, SR R MG RERL27 Sy T 1R K S B v A SE PR . T /K 2R A ) HLA B R A X
W R AT 2 /K Sk P EL A AR 1 7K A A W A 4 K T S I b 25 32 B TR RS A 4L pH
1B RERE A HLTT KA TS YLt B A5 DR 2R 1 50 T A 68 A 15 5 1 7K O 5 o ke 1 e 36 0 A 7K T B MRl 2
ANFGr BT R KA A 7 A b AR A O R IG. R  ZAR 4l FR E IX K A 25 5% 75
YL WIRRAIE DL R AR ) 24 2 S5 25 22 T 1 PR 38 S 4 R ) R I P K T R v A R

THC, BT YR oA 22 SRS S v A S A BRI, R I A2 3R A W A 7 2 K R SR oA S Y
A —  TEHE S XK T S R BRI DX PN DL A EL s Qe Wy URR K AR AR, R
IG5, 1M UEE " B RRIE. 3R B AR oK AR 32U W i 6 o X 6 0 (i) (B (B ) |
W (CRAEWERR ) WRJE (KR SRR IR RS ) AR (B DUIAR ) IR (R
¥R) TRURE ( HATRER) | Bis]E (1 B ) AR AR R (95 QR AR ) X 4 SRR, nI VR S SR HEE 5
ZARAEY 7 R AR S X K R L, ] 2 SR SRR R gk AT R M

HR R WER S5 XK S 36 o K AN [R)J2 10 b (R pH 458 17K B ERS DL IX 43, RE SR 47
H AR DI P AR A A . AR TR < TR R — T — X 38 = oK R S R AR L R e A B AR IR
A BB S

3 4512 (Conclusion)

DAVERT A BEYAT B A it A7, A0 S e i | 23 ol 0 22 R MR 328 55 3 M2 i ) WER (1) JLAAT -3
(B4 0.6295. P 0 TR 358 358 400 35 (L 1 0 10 23T ok B o B ) 6 10 e KV B CMIC oA 1.86 g L7, SR
TEAL IR ik S4B IO FEMEE S B CCC M 0.025 pg- L7
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