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Abstract :

The principle and methodology of risk assessment was applied to establish the quality standard of potential

impurities of drinking water treatment chemicals. The impurities(arsenic, lead, cadmium, chromium, mercury, etc.) are
regulated as the contained quantity of chemicals in Korea while they are regulated as the quality standard with the idea of 10%
of the national safety drinking water standard in U.S.A(NSF) and Japan(JWWA).

According to risk assessment of the current standard iniplemented in Korea, the excess cancer risk of arsenic and lead were
determined in around 10”° and the hazard quotient(HQ) of cadmium and chromium were below 107, respectively. And the
standard concentration of the impurities are regulated as much as 2% ~ 6% of the national drinking water quality standard. The
values are more enforced rather than the standards in U.S.A(NSF) and Japan(JWWA) regulating the concentration of
impurities the 10% of the national drinking water quality standard.

We conclude that the impurities standard of drinking water treatment chemicals should be reconsidered comprehensively
concerning the national safety drinking water quality standard and risk assessment.
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Table 1. The yearly cost and quantity of the water treatment chemicals in Korea

units : ton, (billion won)
Year Total Coagulant Disinfectant Calcium hydroxide Activated carbon Sodium hydroxide
1992 130,707 101,448 19,410 5,853 3,157 839
1993 128,876 103,662 14,981 6,462 3,120 651
1994 141,411 111,876 18,183 5,767 5,077 508
1995 161,044 127,335 24,246 3,760 4312 1,391
(28.1) (16.1) (8.2) (0.3) (3.4) (0.1)
1996 218,147 180,664 24,020 5414 8,049 i
(35.8) (2.7 (8.2) (4.2) 0.7)
1998" 1,630,709 1,347,671 119,227 74,611 1,772 84,678
(446.9) (75.7) (8.2) 31 (1.1) (0.4)
" Wastewater treatment chemicals werebcalculated
Table 2. Impurities miximum concentrations of chemicals for drinking water treatment in Korea
(unit : mg/kg)
Chemical name mpurity Arsenic [Lead Cadmium Chromium Mercury
Polyaluminum chloride 5 10 2 10 0.2
Aluminum sulfate(Solid) 20 20 4 20 0.4
Ferric sulfate 50 50 10 10 2
Calcium hydroxide 5 20 5 50 0.2
Sodium hypochlorite ! 1 1 2 0.2
Activated carbon 10 1 - -
Sodium hydroxide 2 10 2 5 0.2
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Table 3. Cancer potency and unit risk of chemicals

Carcinogen Cancer potency(mg/kg/d)'1 Unit risk (ﬂg/L)']

Lead 3.9x10° 1.3%10°

Arsenic 1.5 5.0x10°
(Reference : US. EPA, IRIS, 2002)

Table 4. RfD of chemicals

Non carcinogen Reference dose(RfD) (mg/kg/d)

Chromium( V1) 3x10°

Cadmium 5x10
(Reference : US. EPA, IRIS, 2002)

33 oA =&

FHE|A ARgel] wE ekl g udgA 2] A
=EFFE Y] i Sd SR A EHE A
Aol FlExg HoaAtt AU FdsEe FAHUA
FAe BeEe] FEEAA HEE  de v=E 45
shedl gagh Agrt Hed Sl ol Wk A AR

>

7F ARsk AAolch

olo] o] AFolAE 1'dZH2001d 9YHE] 20029 109
7ANe Ax Zh A 9 AMEE sA A Ha
FAFEE FAE »J AR g=N Hgaua e
o, 71 Ad}= Table 59 #o] |98 FrF 150mg/L,
243 60mg/L, 7Hdath 100mg/L, 22T 50mg/Lo)
o} U= NSFe 7% B8 37t #9182 Zdsds
U FE 250mg/L, AAEE 650mg/L, 7HATHE 100mg/L,
DTS 250myLoln, 4 FAAY Hd Fdee
gaslgdEn)E 300mg/L, 243 100mglL, 7dich

e M

Table 5. Estimated maximum dose of chemicals in drinking water treatment plants in Korea

Chemials Polyaluminum chloride Calcium hydroxide Sodium hydroxide Powder activated carbon
Maximum dose (mg/L) 150 60 100 50
Standard deviation 21 12 20 7
Mean (mg/L) 30 11.6 14 5.6
Count (n) 813 147 72 145
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Table 6. Estimated maximum exposure concentration of chemicals
(unit : pg/L)
Impurities Polyaluminum chloride | Sodium hydroxide | Calcium hydroxide | Powder activated carbon | 10% of the Standard
Arsenic 0.75 0.2 0.3 0.10 5.0
Lead 1.5 1.0 1.2 0.50 5.0
Cadmium 0.3 0.2 0.3 0.05 0.5
Chromium 1.5 0.5 3.0 - 5.0
7 10% concentration of drinking water quality standard concentration in Korea
Table 7. Ratio of estimated exposure concentration and national drinking water quality standard in Korea
(unit : %)
Impurities Polyatuminum chloride Sodium hydroxide Calcium hydroxide Powder activated carbon
Arsenic 1.5 0.4 0.6 0.2
Lead 3.0 1.0 24 1.0
Cadmium 6.0 4.0 6.0 1.0
Chromium 3.0 2.0 6.0 -

Table 8. Estimated lifetime average daily exposure amount of chemicals

(unit : mg/kg/day)

Impurities Polyalumium chloride | Sodium hydroxide | Calcium hydroxide | Powder activated carbon 10% of Standard”
Arsenic 2.5x107 6.7x10° 1.0x10° 3.3x10° 1.7x10™
Lead 5.0x10° 3.3x10° 4.0x10° 1.7x10° 1.7%10™
Cadmium 1.0x107 1.0x10° 1.0x10° 1.7x10° 1.7x10°
Chromium 5.0x10° 1.7x10° 1.0x10™ - 1.7x10™

7 10% concentration of drinking water quality standard in Korea
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Table 9. Estimated cancer risk of chemicals

(unit : unitless, ><10'5)
.. Chemicals Polyaluminum chloride Sodium hydroxide Calcium hydroxide Powder activated carbon
Impulities
Arsenic 3.75 1.00 1.50 0.50
Lead 0.195 0.130 0.156 0.065
Table 10. Hazard quotient(HQ) of non carcinogenic chemicals
(unit : unitless)
Impurites Chemicals Polyaluminum chloride Sodium hydroxide Calcium hydroxide Powder activated carbon
Cadmium 0.02 0.02 0.02 0.003
Chromium 0.02 0.01 0.02 -
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