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ABSTRACT

Environmental risk assessment of cadmium compounds was conducted using national monitoring data of
aquatic and terrestrial compartments of local area. Aquatic and terrestrial toxicities of cadmium compounds on
algae, daphnid, fish, earthworm, springtails and other species were evaluated. The toxicity data evaluated in
this study were mainly from ECOTOX database provided by US EPA. Assessment factors were determined
according to the EU technical guidance document and/or OECD proposal. Predicted no effect concentration
(PNEC) values of aquatic and terrestrial toxicity were 25 pg/L and 0.2 mg/kg, respectively and they were com-
pared with cadmium exposure data of several local areas, which were used as Predicted exposure concentration
(PEC) values. Most of the local area were found to be not risky. However, the risk values (PEC/PNEC) of
some metropolitan areas were greater than 1 when the most conservative PNEC value was applied.
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Table 1. Proposed assessment factors for application to aquatic toxicity data for estimating a PNEC

Assessment factor applied to the lowest value

Available information applied OECD EU technical ECETOC
workshop guidance document proposal
One acute L(E)C50 for acute toxicity from one trophic level 1,000 - -
At least one acute L(E)C50 from each of three trophic levels
of the base-set (fish, daphnia and algae) 100 1,000 200
One chronic NOEC (either fish or daphnia) - 100 -
Two chronic NOECs from species representing two trophic _ 50
levels (fish and/or daphnia and/or algae) 5
Chronic NOECs from at least three species (normally fish, 10 10
daphnia and algae) representing three trophic levels
Field data or model ecosystems - case by case 1

*ECETOC; Europian Committee on Environmental Toxicology and Chemistry
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Table 2. Aquatic toxicities of cadmium chloride on fish,
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Table 3. PNEC values of the cadmium chloride on aquatic
toxicity with various assessment factors.

daphnia and algae.

Toxicity value Assessment Factor  PNEC
Speci Acute toxicit Chronic toxici
pecies cute toxiclty fomCtOXICY  Fish, acute toxicity 1,000 (EU) 2.5/
~ LC50-96h LOEC-100d (LC50-96h) 2,500 ug/l. 100 (OECD 25 ug/L
Fish 2500 /L 8.1 gl Hg ' ( ) Hg
Daphnia, acute toxicity 1,000 (EU) 0.146 ug/L
. EC50-48h LOEC-14d
Daphnia 146 ug/L 40pg/L (EC50-48h) 146 g/ 100 (OECD) 1.46 ug/L.
Aleac EC50-48h LOEC-96h Daphnia, chronic toxicity 10 (OECD, EU) 0.4 pg/L
g 150 pg/L 50 g/l (LOEC- 14d) pg/L 50 0.08 g/l
Table 4. Cadmium concentration in waters of national monitoring sites (ppm)
Year 1998 1999 2000 2001 2002
Seoul ND 3.5E-4+0.001 2.7E-4+0.001 48E-5+24E-4 ND
Q7 @7 @n (26) @n
Busan 0.001 £0.003 0.001 £0.003 3.9E-4+0.002 0.0034+0.009  23E-4+8.7E-4
(33) (33) (34) (34) (34)
Daceu ND 24E-4+9.7E-4 8.0E-5+4.0E-4 ND 0.008 +0.042
g (25) 25) (25) (25) (25)
Dacieon ND 4.1E-4+1.8E-4 2.5E-4+0.001 0.002 £0.009 ND
) (20) (20) (20) (19) (19)
Incheon 0.00240.004 0.012+0.024 0.003 £+ 0.006 0.002 £+ 0.006 6.5E-4+0.001
(13) (12) (12) (12) (1
Gwangi 0.001 £0.003 49E-4+72E-4 0.002£0.003 0.01540.049 0.01340.042
e (11) (1) (11) (1) (11)
Ulsan 0.004+0.022 0.002 +0.009 0.003£0.012 0.002+0.008 9.0E-4+0.005
(38) (38) (3%) (38) 37
Ganewon ~ W2E-6E42E-5  2.7E-5*16E-4 ND ND ND
g (99) (99) (100) (100) (100)
Greonagi 0.004+0.035 3.9E-4+0.003 1.5E-4+8.7E-4 0.00440.042 1.1IE-4+9.9E-4
yeongg (130) 131 (130) (130) (130)
Jeonnam 8.3E-4+0.003 7.5E-4+0.002 0.001 £0.005 0.008+0.035  6.9E-6+3.8E-5
(60) 61) 61) 61 (60)
Teonbuk 5.0E-5+1.5E-4 ND 2.8E-5+2.0E-4 ND ND
eonbu (53) (54) (54) (54) (54)
Chun ND ND ND 49E-5+29E-4 ND
ungnam (70) (70) a0 an (1)
Chunebuk ~ SBE-6E80E-5  S5.0E-5+26E-4 49E-5+26E-4  79E-5+42E-4 ND
ungbu (83) (82) (82) (82) (82)

Concentration is represented as Mean= SD and ND means “Not Detected” in all the monitoring sites. Number in parenthesis represents the
number of sampling sites in the designated local area.
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Table 5. Risk assessment of cadmium chloride in aquatic
system using worst case of PNEC value (0.08

ug/L).
Chemical Area 1998

1999 2000 2001 2002

Seoul <1 >1 >1 <l <l
Busan >1 >1 >1 >1 >1
Daegu <1 >1 1 <l >1

Daecjeon <t >1 >1 >1 <i
Incheon >1 >1 >1 <1 >1
Gwangju >1 >1 >1 >1 >1
Cd Ulsan >1 >1 > >1 >1
Gangwon <1 <l <1 <1 <l
Gyeonggi >1 >1 >1 >1 >1
Jeonnam >1 <1 > >1 <1
Jeonbuk <l <1 <1 <l I
Chungnam <1 <1 <1 <1 <1
Chungbuk <1 <1 <1 <1 (I

Table 6. Risk assessment of cadmium chloride in aquatic
compartment using highest PNEC value (25 pg/L)

Chemical Area 1998 1999 2000 2001 2002
Seoul <l <1 <1 <l <1
Busan <l <1 <l <1l <1
Daegu <l <1 <l <1 Il

Daejeon <l <1 <1 <1 1
Incheon <1 <l <1 <1 Xl
Gwangju <1 <1 <1 <1 <I
Cd Ulsan <l <l <l <1 <1
Gangwon <1 <1 <1 <l <1
Gyeonggi <1 <1 <1 <1 <I
Jeonnam <1l <I <l <l <1
Jeonbuk <l <1 <1 <1 <1
Chungnam <1 <1 <1 <1 <1
Chungbuk <1 <1 <1 <1 I
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Table 7. Cadmium concentration in terrestrial compartment of national monitoring sites (mg/kg)

Area 1998 1999 2000 2001 2002
Seoul 0.0940.05 0.1440.09 0.1240.13 0.07+0.11 0.0740.10
(5) (15) (15) (45) (45)
Busan 0.14+0.06 0.1340.11 0.20+0.14 0.0840.05 0.0940.08
8) 27 (27) (21) 21
Dacgu 0.15+0.09 0.12+0.11 0.17+0.08 0.08:0.07 0.1240.10
(25) (35) (35) (58) (58)

: 0.1240.05 0.12+0.09 0.200.09 0.05+0.03 0.06+0.06
Dacjeon (19) (25) ©5) (86) (86)
Incheon 0.1040.07 0.14£0.09 0.21£0.14 0.15%0.15 0.0940.05

(28) (40) (39) (29) (29)
Gwangju 0.110.10 0.3340.19 0.1740.43 0.09+0.07 0.1240.07

(26) 37 (38) (8) (8)
Ulsan 0.11+0.06 0.2240.09 0.27+0.14 0.2340.15 0.16:0.10

(28) (48) (48) (16) (16)
Ganawon 0.1140.12 0.1740.27 0.154+0.14 0.0840.10 0.08+0.12

g (74) (135) (136) (183) (183)

Gveongei 0.10£0.17 0.21£0.61 0224132 0.1340.43 0.10£0.36
yeongg (141) (197) (197) (205) (205)
Gveonenam 0.14£0.22 0.174£0.26 0.17+0.14 0.1440.35 0.10%+0.11
yeong (152) (175) (175) (76) (76)
Greonebuk 0.13£0.12 0.2440.19 0.16%0.16 0.10£0.09 0.12£0.12
yeong (141) (209) (209) (189) (189)
Jeonnam 0.1140.10 0.15+0.14 0.1240.11 0.1140.15 0.904+0.10

(123) (171) (172) (181) (181)
Jeonbuk 0.1440.07 0.33+1.16 0.3140.94 0.16£0.12 0.0840.10
: (49) (96) (96) (162) (162)
ch o 0.1240.12 0.1420.13 0.1740.15 0.0940.11 0.0840.07
ungna (85) (147) (147) (96) (96)
Chunsbuk 0.8440.12 0.28+0.49 0.26+0.19 0.1420.13 0.1240.13
g (69) (109) (109) (109) (109)
Jeiu 0.2040.08 0.1040.06 0.1740.10 0.15+0.15 0.184+0.26
g (19) 31 (31) (36) (36)

Concentration is represented as Mean+ SD and ND means “Not Detected” in all the monitoring sites. Number in parenthesis represents the
number of sampling sites in the designated local area.
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Table 8. Risk assessment of cadmium chloride in terrestrial
compartment using PNEC value of 0.2 mg/kg.

Chemical Area 1998 1999 2000 2001 2002
Seoul <1l <l <t <1 <l
Busan <l <1 =1 <l <1
Daegu <l <1 <t <1 1
Daejeon <l <1 =1 <1 <l
Incheon <l <l =1 <1l <l
Gwangju <t >1 <1 <1 <l
Ulsan <t >1 >1 >1 <1

Gangwon <l <1 <1 <1 <l
Gyeonggi <1 >1 >1 <1 <l
Gyeongnam <1 <1 <1 <1 (I
Gyeongbuk <1 >1 <1 <1 I
Jeonnam <l <1 <1 <1 >1
Jeonbuk <1t >1 >1 <1 >1
Chungnam <1 <1 <1 <1 (I
Chungbuk > >1 >1 <1 <
Jeju =1 <l <1 <1 <l
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