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Abstract: In this study, predicted aquatic life criteria using biological effect ratio (BER) method based on the difference of
species sensitivity between China and the USA was investigated. First, pollutants with acute toxicity data from 3Phyla and
8Families that both in China and the USA were selected. Second, the different biological groups were developed for BER
method based on the sensitivity and representation of species of the two countries. Third, effective BER method was
selected based on the comparison of predicted criteria maximum concentration (CMC) and the measured CMC. Results
showed that: 9pollutants of As(IIl), Cr(VI), Hg, Cu, Zn, Pb, parathion, chlorpyrifos and TBT both in China and the USA
were selected, and the measured CMCs for protecting the Chinese native aquatic species were derived to be 201.72, 2.64,
0.74, 1.32, 55.83, 92.25, 0.12, 0.36 and 0.38pug/L, respectively. Moreover, comparison of predicted criteria and the
measured criteria of 7different biological groups for BER method showed that BER method of biological groups based on
the same genera or family could predict the CMCs of 9pollutants in China well. The result of this study could provide
useful information for predicting CMC making full use of the existed toxicity data or just carrying out less toxicity test
when toxicity data of native species is lacking.
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Table 1 Toxicity data of native species for chlorpyrifos

o LCso/ECs

R Yyl T4 ik
(ug/L)
0.89 SLIN Penaeus vanmamei [36]
2 1.08 PRI Chironomus sp. [37]
3 4.61 KRR Daphnia magna [38-40]
4 11.60 Sy Mac.robrachium [41]
nipponense
5 13.13 o [ i 2R Procambarus clarkii [42]
6 22.90 BRECSH R 33 Eriocheir sinensis [43]
7 26.23 P il Pseudorasbora parva  [44,45]
8 50.00 A Ctenopharynodon idellus  [46]
9 52.00 TN YEES  Odontobutis potamophila — [47)
10 149.20 il £ Cyprinus carpio [48]
11 160.00 EN PR Physa acuta [49]
12 171.00 S Xiphophorus helleri [45]
53 17200 et Hypophthalmichthys [50]
molitrix
14 193.20 KEEEJEER  Paramisgurnus dabryanus — [51]
15 200.00 EIE N7 Moina macrocopa [52]
16  557.67 fiffl £y Carassius auratus [53-55]
17 800.00  rhiApifsigiish Bufo gargarizans [56]
18 2400.00 PRI Rana limnocharis [40]
19 4320.00 B2N7 A Bellamya lapidea [57]
20 6310.00 AEFEIHIE  Cipangopaludina chinensis  [57)
21 8750.00 VAT Corbicula fluminea [57]
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Table 2 Toxicity data of native species for TBT

., LCso/ECso

L/ EUIE SCHR
(ng/L)
1 1.17 =2 AN Radix plicatula [58]
2 2.00 KR Daphnia magna [59]
3 3.15 ilf £y Cyprinus carpio [60]
4 5.82 L Poecilia reticulata [61]
5 16.60 PR Chironomus plumosus ~ [62]
6 28.70 fiffl 1 Carassius auratus [63]
; 51.00 R F Macrobrachium [64]
rosenbergii

8 145.55 I KRR ] Branchiura sowerbyi ~ [65]
9 241.55 IR BRI Chaetocladius sexpapilosus [66]

10 28540 ZIfE/KIRIEN I Tokunagayusurika akamusi [62)
11 335.63 FETH /K 221 Limnodrilus hoffmeisteri [65]
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Table 3 The 4 sensitive genera in China
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Table 4 The 4 sensitive species in China
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Table 5 The 4species in US EPA criteria documents
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Table 6 Species of the 4genera in US EPA criteria

documents
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Table 7 The 2cyprinid fish in US EPA criteria documents
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Table 8 Measured aquatic life criteria for 9pollutants
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Fig.1 Comparison of measured criteria and predicted
criteria based on BER method of biological group 1
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Fig.2 Comparison of measured criteria and predicted

criteria based on BER method of biological group 2
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Fig.3 Comparison of measured criteria and predicted

criteria based on BER method of biological group 3
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Fig.6 Comparison of measured criteria and predicted

criteria based on BER method of biological group 6

(7) G 7 FRIE (1) 2 PR /56 5 (1) 2 i
B BER HARTISCR W 7. 0E 7 w40,
AW E T T BT R S HE S 1
FEHEE 2 R 1 MER DN 8 M 1
MERIA 1A ZRE 1A EEH LN N
N TR R SR A BT 1 AN B 2 T
BRI 2 i WA 457750 7 B9 BER HARXS 7K
Az AR AEAR R TR0 ROR B A AR 5 720 6 A
X AT A AL — € AN 5 PE.

3.0
25

) 15 -]l.O -0.5 O.IO O.IS l.IO ITS 210 2I.5 3.0
SEBRAE T K A A
K7 WA 7 PN Ly SE R R LA
Fig.7 Comparison of measured criteria and predicted

criteria based on BER method of biological group 7

MEIRTE 7 R4 45 77 30 BER HARKT 9
Ty ek A A= e T A R B TR
B G T 24 4. 5 1) BER HoR AT By
X 7K AE AR EEMEAE A T Y00, 22 ZOTOEL 1) 22 S A
1 NEEEH N, R 0.5 ADNECEH N, R TR
PGP TR A A A TR 1L 3. 6.
7 T S I A7 AE— 5 I 12k

FETEN B BER TR R AT g A
HFETRN BRIAEYAGTTREET 4 MR
Oy RN AV SRR, A R e AT, 2
— 8 AR PR S ME Ay 22 e 5 L ok 2k
AW EUERE, E A7 4 PRI A 40 R BE
B B I BT HE 5K A 2 W L HE 10 US
EPA FIE AEHE T 85 MK A A W SEHEAE I, TR 2 &
b 4 PSR ZE M 03 JERE (R R 2 M B O e o,
F [ ICE HAR MR AT K A A= Py S A
[ [R] B AR — T 4 ok (1 00 2 S e
1 P35 5 A AT T A A SO T RE B IR
HETTR 20 4. 5 19 BER FAN KA AE MR
B T00 255 AR e 1 TR e BRI 2 E AL T
3 6. 7 1) BER AR T Fh a2 #h, LA
BT R A R PR FE T AN R A ) 43 S )
FLAE 2772 1 10 BER HR, 1 SE [l kAT
ECASS IR AR ) 43 2 22 TR R, AT 28 SRR 222
T 5 3L T 4 B R E R BER HA A7
3), HH T 1 [ ) R A A P 6 2 S, DA SCEL ol 25 2
WAFAE— & AN 2 1
2.6 At

T2 E 2 A UHESRE T 58 Fhis ik A
A PR WAL, B AR - A a5 M B A7 e B =
(1% i) 5, A1 b, 208 3o 7 08 i AR SCREAT T 9 s 44
(1) BER He R MERR 5 50#1,75 Je B /b T e
23T R IK AR AR ) R ME AR AL B ) — BN R
7 R & 7 SRt i S oK A A S T
W55 A5 AT IRER, Z FE A& 7 K] — 8
PRI F9di/s BER Al S 7000 R A o .

3 4%it

3.1 7E US EPA #EZE[) 58 Fhys Y 2&aiti L,
gh e =T\ RP AR5 B 5 R R ) e 28 0



284 o[l

B B ¥ 36 &

9 AT AR LA R
95 444, 45 :As(IIT). Cr(VI). Hg. Cu. Zn.
Pb. MR FEIEMUR = T 3L (TBT); 4 4 +
e R 1% 9 RS AR oK AR
W2 EVEA 20 ) R 201,72, 2.64. 0.74. 1.32.
55.83. 92.25. 0.12. 0.36 F1 0.38 pg/L.

3.2 T 7THA L AWALA T UK BER £,
IS I S P H Y SEME (AL T BER
KRBT TR AT T 22 5 0 W s AN [l 2R
WA R TR 5 R 025 4 H 3 TR 1 A4
M4 )53 2(5 US EPA A 4 J& A2 E 4 8/
L [H B SCIERT 4 @) B S T 43R E R
IR 338+ 2 R V8 H IR TG AT IR AR 19X 8388/ 5
[ RV SO R 2R 4 AR R A A2 £
Jia s E e 4 B 1 Ry / LR R
1) 4 J& 40 I BER HAR 0] B UF Hx 9 Fifrys Je i)
(RIS A 7K 2B 2B A SR AT 00000 AT 5 &5 TR e W
FE 7853 W R IR AT 2B 4 v Al sl AT i A 1
AR AR (4 FiDRFERE A Fe KA A4
FEAEAE AT T

B

[1] d AB3K S AP KRB v . bRl 5 UK TS i)
SRR [J]. ERETTA, 2006,19(3):1-6.

[2]  XUGE % KRB i ST VE S N M) 6t REE AL,
2012.

[31 RS, AR A AT, A IR, A% K vl 7 vk 2 v 1 SRR R AR
W] ARBERERTST, 2012,25(4):397-403.

[4]  FWerE, XUE, F 004, 6 T 4 R (VD) I AR A s AL 1
IREEHAE [J]. BERLAE, 2014,35(8):3155-3161.

[5]1 AL, EerE, IR, 4%. « =1 TNRE K T f > R s
TR [7]. FREERIATTAY, 2012,25(12):1364-1369.

[6] B d AR KR, S R R A AR AR R ST [J].
FREERLE 2], 2009,29(11):2393-2406.

(71 FEERS A E R, 4 R K AR TS (9], B
BRI, 2011,32(6):1564-1570.

[8] FWErd M i ERT, A% A Tk 2R B Wi E (0], 3
WERAITSY, 2014,27(4):341-348.

[91 8 Jok,EHRT, E e R, A5 K SRR e 28 2R g (7).

FREERIEWT ST, 2014,27(4):356-364.

OB AR KSR R 2RI (T].

FREERIEWTSY, 2014,27(4):349-355.

EATAL R XUAE 6, 55 K T S A - 3545 3h W) 5 K A R

ZAREYITE [J]. HRERHEETIY, 2014,27(4):365-372.

[12] REE A KL, A5 G- IR K K AR A Al R 27K o o

[10]

(1]

T (3], FEERFAITST, 2011,24(1):1-10.

ERS RS, S B R KK A A R FEHERT ST [0].
IR 2], 2009,29(11):2393-2406.

ERS L R, A R K A R E IR AT (3], 3
% RHE, 2011,32(6):1564-1570.

S B o B g, S B K A R A R K3
HEMITTTT [J]. AEATRI2EAR, 2011,6(4):367-382.

Jin X, Zha J, Xu Y, et al. Derivation of aquatic predicted no—effect

[13]

[14]

[15]

[16]
concentration (PNEC) for 2, 4-dichlorophenol: Comparing native
species data with non—native species data [J]. Chemosphere,
2011,84(10):1506-1511.

[17] Wang X, Liu Z, Yan Z, et al. Development of aquatic life criteria

for triclosan and comparison of the sensitivity between native and

non-native species [J]. Journal of hazardous materials, 2013,260:

1017-1022.

[18] Yan Z, Zhang Z, Wang H, et al. Development of aquatic life

criteria for nitrobenzene in China [J]. Environmental Pollution,

2012,162:86-90.

Yang S, Yan Z, Xu F, et al. Development of freshwater aquatic

life tetrabromobisphenol A in China [J].

Environmental Pollution, 2012,169:59-63.

US EPA. Guidelines for deriving numerical national water quality

[19]

criteria  for

[20]
criteria for the protection of aquatic organisms and their uses (PB
85-227049) [R]. Duluth, Minnesota, Narragansett, Rhode Island;
Corvallis, Oregon, USA: Office of Research and Development,
Environmental Research Laboratories, U.S. Environmental

Protection Agency, 1985.

ANZECC A. Australian and New Zealand guidelines for fresh

and marine water quality [R]. Canberra,Australia: Australian and

[21]

New Zealand Environment and Conservation Council,
Agriculture and Resource Management Council of Australia and
New Zealand, 2000.

[22] Davies P, Cook L, Goenarso D. Sublethal responses to pesticides

of several species of Australian freshwater fish and crustaceans

and rainbow trout [J]. Environmental Toxicology and Chemistry,
1994,13(8):1341-1354.

R RRE B R E S (M. st RREE R, 1979,

Wang X, Yan Z, Liu Z, et al. Comparison of species sensitivity
distributions for species from China and the USA [J].

[23]
[24]

Environmental Science and Pollution Research, 2014,21(1):
168-176.
[25] USEPA. Web-based interspecies correlation estimation (Web—
ICE) for acute toxicity: User manual [M]. Gulf Breeze:USEPA,
Office of Research and Development, 2013.
FIPR) R XUAE T, A I S TR AR K BRI ST (0],
RIS, 2010,23(10):1221-1228.
Dyer S, Versteeg D, Belanger S, et al. Comparison of species

[26]

[27]
sensitivity distributions derived from interspecies correlation
models to distributions used to derive water quality criteria [J].
Environmental Science and Technology, 2008,42(8):3076-3083.

[28] Dyer S, Versteeg D, Belanger S, et al. Interspecies correlation



TR RPN H(BER )R AT 3 [ 7K A A v £ 285

[29]

[30]

B1]

[32]

[33]

[34]

[35]

[36]

371

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

estimates predict protective environmental concentrations [J].
Environmental Science and Technology, 2006,40(9):3102-3111.
Blum D, Speece R. Determining chemical toxicity to aquatic
species [J]. Environmental Science and Technology, 1990,24(3):
284-293.

Feng C, Wu F, Dyer S, et al. Derivation of freshwater quality
criteria for zinc using interspecies correlation estimation models
to protect aquatic life in China [J]. Chemosphere, 2013,90(3):
1177-1183.

Wu F, Mu Y, Chang H, et al. Predicting water quality criteria for
protecting aquatic life from physicochemical properties of metals or
metalloids [J]. Environmental Science and Technology, 2012,47(1):
446-453.

Awkerman J, Raimondo S, Barron M. Development of species
sensitivity distributions for wildlife using interspecies toxicity
correlation models [J]. Environmental Science and Technology,
2008,42(9):3447-3452.

R By R T A5 T A 1) 9 K A K R HE T 5
[0]. AASTEHAR, 2011,6(6):617-628.

ERSAT B AR A AR K ST T B0
A ). FREERbE HEOR, 2014,37(4):31-37.

US EPA. 1995Updates: water quality criteria documents for the
protection of aquatic life in ambient water [R]. Office of Water,
United States Environmental Protection Agency, 1996.

Tyt SRR, X IR A RE RN 9 9 U AR I S R
M (3], AKPERHENE R, 2009,(4):192-194.

B AR, AR IE, R 983 PR 206 LRV IO A B 11 B A
SO ACKE JE VRSN [J]. ARAEARL A F45R, 2011,39(1):
108-109.

VB 22 DU % SR KBS (D, magna) 18 PR [D]. #1L
R, 2004.

T eSO A, ARS TR HGRER- N TRJE R
BRI SRR ST AR (7] AL FRIEREE 224, 2011,30(5):
855-859.

SRR A IEMAN IR AU IO B R B 5 XU (D). BUMLHTIR
P BB, 2010.

ORAT W, W <, 4% 1) B, 45 AR 24 00T K R B R 6 e i
IR BE(GST) 52 [J]. 424, 2008,47(11):820-822.
VIEWE BRI, E IR, 5 15 AU (CPF )X 3E G S BRI ¥ 2
PR AL IS ()], BB SR ITE IR, 2012,28(4):
462-467.

25 RS b A A SN Th AR R B B (Eriocheir sinensis)IT]
HEPEROMIIE [D]. #ARIHE R, 2005,

LSO R, 20 v, A5 T AL 0 P ARORE A P450 FRIAH ELAT HY
[7]. WAL 4], 2011,23(4):776-781.

gk R IBUGE AL, K0S £ ST fon) T A B IR W 28 %
MU A R KA 225 (7] AR, 2010,5(6):
809-816.

AT T U, A5 B T 2 SR A T R ALY
WE5E (1], Ll ERrE, 2011,39(6):3365-3367.

VIEVE B W, I8R5 TSR (CPE)W ¥ 1 [V 5 40 £ 1) 5

iy

PEREME (I EK = REE, 2012,19(3):528-535.

[48] X WH.EEHC WX 6 £A () G2 SRR ST (9], IR0 A O S OK 2%,
2013.

[49] B [E, 4805 B AW AR IBS e A 1 2R SR RS (9], Wb
R, 2012,51(19):4330-4332.

[50] 75 . (54N M 5 35 P4SO(CYP3AL37) M) o5 B e He Rk W 9%
[J]. FIRITE KA, 2013.

[51] E etk sl bk i, 1 R 408, 45 . 2 HE MG R f58 il e 6K 11 sk a4 2
BAETEVEWTST (7], WIR AL RF, 2013,1:129-131.

[52] UK, P EL Ve, A6 AT HUBE AR 24 IR R 200G 2R B HOont e
A EPERON, (1], AEAEIREEAAR, 2012,21(1):118-123.

[53] X8 BB EHE /K P 23 S0 A0 ) £ 2 Pk 25N RIS [D]. 754k
Al R2%, 2013.

[54] B4, £ A2 5K G 55, 45 2R S MUR A R KT 6010 1) 25 MR AN
FHAE R w4 (I LI 23], 2010,26(5):1088-
1092.

[55] {577 #h A% ) BH AT, 450 35 0T 5 002 e 1) 5% i) 2 LA £
MNP E S [J]. LaARLAEIR, 2009,25(1):188-191.

[56] THBENE, IR [E & X8t 52, A6 B AL MILGF T SR I i R I 8 M 2
AATEHEON, [CL. BN A [ BRI K & B R BB A
555 0T R S AR, 2011.

[57] ¥k M AR/ wE, AR =R P AR 20 R 0B 5] R ]
W SVE BRI Y [7]. ARZy2R, 2013,15(5):559-566.

[58] AR&EE MK L, DR A WG A E MREWEEEER (1]
BRI, 1997,4:83-84.

[59] I, AT WG AP RON KGR m R [J).
LA 5MEAER, 2005,5(3):12-15.

[60] k= A%, SR BL UL = T RSx4 i bk 0], s IE
fR:/KIZNR, 1995,16(1):18-19.

[61] 18 3, 2550 A Ak I, A5 =T A ) FLAS 10 I E P BN AT
[7]. FEitk2%, 2006,25(3):315-319.

[62] REEBRR 2, X0k, =T et s gh du d e A (9],
BRI, 1998,19(2):87-88.

[63] . =T BB AR P A LD 0 2 PN, [J). R AR
6 K%, 2008.

[64] ARFFHE BRI ZE) TN = 1 B8 (TBTYX 2 [ IR MR (1 R 1k A
[1]. A& d, 2011,30(3):527-532.

[65] MK &, 8 3 A WL A6 A 06t /K A= 0 HE S ¥ 2 R 7L
[7]. FEik2F, 1994,13(3):266-268.

[66] MRR &, B A, WA HLE A G Yx i sl i i) 2k 2 vk
T [7]. FEERE#, 1994,15(5):63-64.

[67] RIVM. Guidance document on deriving environmental risk limits in
the Netherlands. Report No. 601501012 [R]. Bilthoven,the
Netherlands: National Institute of Public Health and the Environment,
2001.

[68] USEPA. Water quality standards handbook [M]. Washington DC:
Office of Water, 1994.

TEER N Erermi(1986-), %, I THEIE N, DV IR 5, 16 1, 32 22
IR TFISE  FREIE 5 RIS R 8 3T 20 425



