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Evaluated were household THMs exposure associated with the use of municipal tap water treated with
chlorine and with ozone-chlorine. The current study measured the THMSs concentrations in the tap water and
indoor and outdoor air in the two types of household, along with an estimation of THMs exposure from water
ingestion, showering, and the inhalation of indoor air. Chloroform was the most abundant THMs in all three
media, yet no bromoform was detected in any sample. Contrary to previous findings, the fall water THMs
concentrations exhibited no significant difference between the chlorine and ozone-chlorine treated water.
However, the spring median chloroform concentration in the tap water treated with chlorine (17.6 ppb) was 1.3
times higher than that in the tap water treated with ozone-chlorine (13.4 ppb). It is suggested that the effects of
the water parameters should be considered when evaluating the advantage of ozone-chlorine disinfection for
THMs formation over chlorine disinfection. The indoor air THMs concentration trend was also consistent with
the water concentration trend, yet the outdoor air THMs concentrations did not differ significantly between the
two types of household. The indoor to outdoor air concentration ratios were comparable with previous studies.

The THMs exposure estimates from water ingestion, showering, and the inhalation of indoor air suggested
that, for the residents living in the surveyed households, their exposure to THMs in the home was mostly
associated with their household water use, rather than the indoor air. The THMs exposure estimates from tap
water ingestion were similar to those from showering.
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GLUTH QE-GANT FEFY AL BAD /MY EelgRd =2 vugst

FEe AH(15 m ¥ol), TANEY Agos F2E(220°0) <ol A 24475 AZRHU
W o ﬂ“‘fﬂlﬁi(*ﬁoﬂﬂ #2 30 cm ©l4 NEAR A= Jo 5o 2A3 Az9 9
A 7 A) AA S L LEE HadsteE WHE ol g3t AEAH
Aol twapd FEA AR WIUS 2839
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93‘:} olZA AAY FEREH FA Bl A4 1/4 inch Tenax trapel ©]AAIH}. ERH trape
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7&, LE454EE 8C/min, 283 HELE 200°C
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A Yo WiEgxE 230°CE 1A Y

24. A&
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A 2 A& Wl sodium thiosulfate 10 mge A
bt & AlEAH AxE Y84 EPA Method
5021°% g8tk

F7IANEE AAAEANFH HEZMG-4, AMTEK)

% Tenax uap@ ol&#1o] ARAUE, AZAH wap o = = 2406, 4

2 Q19 3EFF G A58 10-20 mi/min ARe] '

o fregol ol gHUT. ARAHZFE £471719 % 6. 3% A 4%

=9 &4 WdEEY 283 ¥AF 9 (breakthrough % d3t9] 2 A F(quality assurance) B FA7
volume)oll <78t} ZAH AT o] d ZH(quality control) Z21#L XAH 7

Tenax trap2 AL H 7542 (Soxhlet)ol M meth-  THMe (bromo dichloro methane(BDM), chioroform,
anol (Spectra grade)® 24 A|7bg<t 2 thd 24 A dibromo chloro methane(DBM)) digt @A 2
7H&¢t n-Pentanes: o]&3sto] & ¥ A AHEHY , JFEFEZRS o8 AARMY F<, WLy
A A ¥ Tenax trape A3tE A7t FFHE 5 E}ﬁ,/\] AR 2 @A FTAE A BAgUn

Table 1. Information on municipal water treatment plants(MWTP)

MWTP Raw Water Disinfectant used szr;lpg /S:;? city Supplfi)g(limtl)?fuﬁleP
Dooryu Nakdong river Ozone-chlorine 310,000 347678
Gachang Gachang dam Chlorine 70,000 113,146
Gosan Unmoon dam Chlorine 350,000 559,308
Gongsan Gongsan dam Chlorine 40,000 78,160
Maegok Nakdong river Ozone-chlorine 800,000 1,346,270
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Table 2. Sampling and analytical precisions, detection limits, and recovery efficiencies

THM Precision(%) MDL Recovery (%)

s Water Air Water(ppb) Air(ug/m®) Water Air
Bromoform 9 11 0.07 0.04 96 94
BDM 7 8 0.04 0.06 94 9B
Chloroform 7 9 0.07 0.03 97 96
DBM 8 9 0.02 0.02 94 94

*BDM: bromo dichloro methane; DBM: dibromo chloromethane

Table 3. Household median water(ppb), indoor(lg/m’) and outdoor(ig/m”) concentrations of three THMs(BDM,
chloroform and DBM) associated with use of municipal tap water treated with chlorine or ozone-

chlorine in two seasons

THM g Chlorine Ozone-chlorine
S cason Water Indoor Outdoor Water Indoor QOutdoor
BDM Spring 0.28 0.03 0.03 0.28 0.03 0.03
Fall 1.96 0.03 0.03 1.86 0.03 0.03
Chloroform Spring 176 0.30 0.20 134 0.20 0.20
Fall 215 0.39 0.20 22.0 0.40 0.20
DBM Spring 0.36 0.02 0.01 0.37 0.02 0.01
Fall 0.79 0.02 0.01 0.85 0.02 0.01
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Table 4. Average total THMs and chloroform concentrations(ppm) in treated water of MWTP during surveyed

periods(spring and fall)

o Total THMs Chloroform

Disinfectant MWTP Spring Fall Spring Fall
Ozone-chlorine Dooryu 0.017 0.030 0.010 0.023
Maegok 0.019 0.051 0.011 0.038

Average 0.018 0.041 0.011 0.031

Chlorine Gachang 0.008 0.031 0.005 0.023
Gosan 0.008 0.023 0.005 0.017

Gongsan 0.007 0.034 0.005 0.026

Average 0.008 0.029 0.005 0.022
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Table 5. Mean water amount (lg/m°) consumed
during overnight air sampling periods by
households supplied with chlorine or ozone-
chlorine treated water in two seasons

Spring Fall
Chlorine Ozone-Chlorine Chlorine Ozone-Chlorine
1.10(0.62) 1.16(0.56) 1.05(0.44) 1.09(0.57)

'Values in parentheses are the standard deviations
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Table 6. Median concentrations of THMs(ug/mg) in household indoor and outdoor air samples in two seasons

Spring Fall
THMs Indoor QOutdoor 1/0 Indoor Qutdoor /0
BDM 0.03 0.03 1.0 0.03 0.03 10
Chloroform 0.30 0.20 15 0.40 0.21 2.0
DBM 0.02 0.01 2.0 0.02 0.01 2.0

'1/O represents the ratio of indoor air concentration to outdoor air concentration

Table 7. Dose estimates of THMs(ug/exposure-kg) for ingestion(Ing), shower(Sho) and indoors(Ind) associated
with households using municipal tap water treated with chlorine or ozone-chlorine according to season

Chlorine Ozone-chlorine

THMs Season Ing Sho Ind  Total Ing Sho Ind  Total
BDM Spring 0.01 001 <001 0.02 0.01 001 <001 002
Fall 0.05 006 <001 0.10 0.05 006 <001 010

Chloroform  Spring 0.50 0.45 0.05 1.00 0.34 0.42 006 08l
Fall 0,62 056 0.06 124 063 056 006 125

DBM Spring 0.01 001 <001 0.02 0.01 001 <001 002
Fall 0.02 002 <001 0.04 0.02 002 <001 004
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