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Table 1 Acute toxicity of Cr® to aquatic organisms in Liaohe River basin

ig=3 SMAV/(ug- L") Wy hi T4 SCHik
1 22.0 75 W1 Daphnia hyalina [10]
2 242 KA Daphnia magna [11]
3 36.3 HAREE Daphnia pulex [11]
4 61.3 FELki% Daphnia carinata [12]
5 2241 HIF Macrobrachium nipponense [13]
6 2463 1E | Tubifex tubifex [14]
7 3820 HURE BT K 2% Attheyella crassa [15]
8 10 700 0, Aristichthys nobilis [16]
9 12 095 Je Fenis 22 15| Lumbriculus variegatus /
10 28 810 ] At Rana chensiensis [17]
11 33985 = Gasterosteus aculeatus [18]
12 60 550 i fif: Monopterus albus [19]
13 83150 Lk Daphnia carinata [20]
14 171 149 filffty Carassius auratus /
15 346 700 fifi £y Cyprinus carpio [21]
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Table 2 Acute toxicity of Hg* to aquatic organisms in Liaohe River basin

b= SMAV/(ug - L") Yy T4 SCHk
1 0.30 bk Ictalurus punctatus [22]
2 0.70 filifty Carassius auratus [22]
3 1.00 Z RN 1% Moina macrocopa [23]
4 5.48 RANE Daphnia magna /
5 5.50 R Daphnia hyalina [10]
6 13.1 FHIF Macrobrachium nipponense [13]
7 24.6 FORTE Daphnia pulex [24]
8 27.0 IR Moina dubia [25]
9 100 e H 2245 Lumbriculus variegatus [26]
10 180 R 7K 2215 Limnodrilus hoffmeisteri [27]
11 244 s Pseudorasbora parva [28]
12 362 i i) Ctenopharyngodon idellus [29]
13 418 E | Tubifex tubifex /
14 442 rRAE G I Eriocheir sinensis [30]
15 488 P ] At e s Rana chensinensis [31]
16 500 Je [ ] Spirosperma nikolskyi [27]
17 528 fifi e Cyprinus carpio /
18 670 T fif Monopterus albus [19]
19 693 Ve kit Misgurnus bipartitus [32]
20 2000 I Ephemerella subvaria [33]
21 3057 SRR ISCA) B Chironomus plumosus /
3.2 SSDHBAFTEITM SSD-AU & NZ J5 i (¥ 45 2 AH XF 38 o, ifif SSD-

JotAk SSD ety vk , LLHC HIEMIEFR,  EU W7 AR B™ , 4 DL 450, AR SC i
Xof [ B FE 3 1 4 Fl SSD i HEAT HLAS /0T &5 R I SSD-AU & NZ J7 A N 7 W 2 /K ST v () LAtk
F3, R3IATH, R SSD BRI RAR ik, LG I LRk TR 2 SR Lt
AR . EA L, SSD-RIVM 45t Y 45 JRARXT S, AT A DA N UK B ik

*3 4ATAR[ESSD FEIE LRI
Table 3 Comparison of fitting results of the four SSD methods

Wik 4 s HC/ e )
AN TR
SSD-USA Y- = A R AL 7.28 0.86
SSD-EU XPEL - R 0.74 0.54
SSD-RIVM X H-1E A543 13.4 2.16
SSD-AU & NZ Burrlll 5%k 1.34 1.16
¥ifE 5.69 1.18
PSR (d %) -3.246 -0.017
1-d% 4.246 1.017
33 WS EIMEKERESES Fay=— L ()
SSD-AU & NZ J7 5T BurelIl i 5 (1) 7 78 {1 *(bﬂ
H: o
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Fig.1 Sketch map of SSD fitting
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Fig.2 SSD fitting curves of chromium (VI) and

inorganic mercury
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Table 4 Emergency WQSs of chromium (VI) and inorganic mercury

Ry . ZWhia A PR HERRAF/ (ug - L)
il L% JRUR H % Ewrvo Py
v A 7 XL >50 797 15.6
1 A5 L XU >30 161 6.25
11 A7 KU >15 21.0 232
I A TR >5 2.85 0.59
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Development of emergency water quality standards
for Cr* and Hg* in Liaohe River basin

Yan Zhenguang'?, Liu Zhengtao'?, Meng Wei'
(1. State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences,
Beijing 100012, China; 2. State Environmental Protection Key Laboratory of Ecological Effect and Risk Assessment of Chemical,
Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

[Abstract] The acute toxicity data of Cr* and Hg*" to the aquatic organisms in Liaohe River basin was
collected and screened. Calculated results of criteria values of international species sensitivity distribution (SSD)
methods were evaluated through data analysis. The comprehensive methodologies of emergency water quality
standard (WQS) were established based on the SSD method of Australia and New Zealand according to the eval-
uation results. The affected fractions of the aquatic organisms was set to be 5 %, 15 %, 30 % and 50 %, corre-
sponding to the risk grades of I, 11, Il and IV, and four-grade emergency WQS, respectively. The emergency WQS
for Cr* and Hg’" in the Liao River basin were derived and the corresponding risk indicators were also proposed.
The results showed that the four-grade emergency WQSs for Cr** were 2.85 pg/L, 21.0 pg/L, 161 pg/Land 797 pg/L,
respectively, and the risk indicators were daphnia (grade II), shrimp (grade III), and the bighead fish or tadpole
(grade IV). The four-grade emergency WQSs for Hg”* were 0.59 ug/L, 2.32 pg/L, 6.25 pg/L and 15.6 pug/L,
respectively, and the risk indicators were crucian carp or daphnia (grade II), shrimp (grade III), and worm or
crab (grade V). The results provide valuable information for the risk analysis of emergency ambient water envi-
ronmental pollution accident.
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