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Abstract — In this study, the management polices of micropollutants (MPs) were reviewed and the future management strat-
egy was discussed considering climate change and etc. In Korea, the investigation of drinking water has been actively
carried out for the priority contaminants as well as MPs. Recently river and lake waters have been also examined for MPs.
However, the coverage and depth of the investigation is limited. Moreover, climate change is likely to increase air &
water temperature and it will affect the hydrological cycle. Such changes may increase the residual concentrations of MPs in
water system. As water reuse increases, the residual MPs of the recycled water may create public concerns. Thus, in a
viewpoint of the precautionary principle, more stringent management of MPs is recommended for the drinking water and
the body-contact water use. For the surface water, more studies are necessary to understand the ecological risk by MPs.
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Table 1. The examination frequency of drinking water surveillance substances [10]

Examination frequency

Categories Substances Guideline (ug/L) Monthly Quarterly Yearly
. . Antimony 20 \%
Hazardous inorganics
Perchlorate 15 v
Vinyl Chloride 2 N
Styrene 20 N
Chloroethane None N
Bromoform 100 N
Chlorophenol 200 N
2,4-Dichlorophenol 150 N
Hazardous organics Pentachlorophenol 9 N
2,4,6-Trichlorophenol 15 N
Di-2(ethylhexyl)phthalate 80 v
Di-2(ethylhexyl)adipate 400 v
Benzo(a)pyrene 0.7 N
Microcystin-LR 1 1-3 times a week
2,4-D 30 N
Alachlor 20 N
Bromate 10 N
Chlorate 700 N
Ethylendibromide 0.4 N
Disinfection by-products Bromochloroacetonitrile None N
Monobromoacetic acid 60 (HAAs") N
Monochloroacetic acid 60 (HAAs") N
Formaldehyde 500 N
Geosmin 0.02 N
Aesthetic compounds 2-MIB(2-Methy! isoborneol) 0.02 N
Corrosion index (LI) - N
Microorganisms Norovirus Not detected N
Total 27 parameters 2 parameters 10 parameters 14 parameters

THAAs (haloacetic acids) refer to the sum of dichloroacetic acid, dibromoacetic acid, trichloroacetic acid, monochloroacetic acid, and monobromoacetic acid.
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River basin (Data from [8]).
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Table 2. The Pharmaceutical concentrations at the influent, effluents and nearby river water of the municipal wastewater treatment plant (data from

122])

Mean detected concentration (min.-max.) (ng/L) .

Substances # of detected # of detected . # of detected Detection
Influent (n=10) Effluent (n=10) nearby river water (n=24) limit (ng/L)

Acetaminophen 26.910 (15.40-50.00) 9 N.D. - 0.137 1 0.0001
Sulfathiazole 0.031 1 N.D. - 0.494 (0.01-1.88) 4 0.0002
Sulfamethazine N.D. - N.D. 0.296 1 0.00002
Carbadox N.D. - N.D. - N.D. - 0.0001
Sulfamethoxazole 1.025 (0.32-2.02) 9 0.496 (0.15-0.82) 8 0.086 (0.04-0.17) 5 0.002
Lincomycin 0.263 (0.09-0.56) 10 0.214 (0.01-0.51) 9 0.061 (0.002-0.25) 8 0.00009
Trimethoprim 0.043 (0.03-0.06) 6 0.040 (0.008-0.07) 6 0.010 (0.008-0.01) 2 0.0006
Chlortetracycline 0.527 (0.04-1.78) 5 0.184 (0.03-0.41) 5 0.823 (0.02-5.40) 9 0.0002
Oxytetracycline N.D. - N.D. - N.D. - 0.0004
Enrofloxacin N.D. - N.D. - 0.048 (0.03-0.08) 3 0.0002
Ciprofloxacin 0.013 1 0.085 (0.001-0.24) 3 0.001 1 0.0001
Erythromycin-H,O 0.178 (0.07-0.34) 10 0.090 (0.04-0.21) 9 0.028 (0.025-0.033) 7 0.0004
Tyrosine N.D. - N.D. - N.D. - 0.0005
Diclofenac Sodium 0.019 1 0.050 (0.030-0.079) 5 N.D. - 0.002
Naproxen 1.096 (0.33-3.31) 7 0.114 (0.01-0.39) 5 0.030 (0.01-0.07) 6 0.0002
Ibuprofen 0.767 (0.18-1.25) 3 0.075 1 N.D. - 0.002
Talniflumate N.D. - N.D. - N.D. - 0.005
Mefenamic acid 0.212 (0.002-0.99) 8 0.264 (0.05-0.64) 9 0.026 (0.01-0.07) 8 0.0009
Cefadroxil N.D. - 0.093 1 N.D. - 0.005
Amoxicillin N.D. - N.D. - N.D. - 0.006
Ampicillin N.D. - N.D. - N.D. - 0.001
gfg;‘lﬂ;n G :zzﬂ;n ¢ N.D. - N.D. - N.D. - 0.007
Neomycin 1.380 1 7.830 1 0.94 1 0.00008
Acetylsalicylic acid 5.113 (0.09-12.69) 10 0.116 (0.035-0.22) 7 0.079 (0.029-0.269) 21 0.0005
Cefatrizine N.D. - N.D. - N.D. - 0.08
Cefaclor N.D. - N.D. - N.D. - 0.01
Cefradine 0.102 (0.08-0.12) 3 N.D. - N.D. - 0.005
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=93tk 20129 At 2ARFE127]) SollM = dEstsetE

(Perfluorinated compounds, PFC) %<1 Perfluorooctanesulfonate

(PFOS, 0.40~37.40 ng/L), Perfluoropentanoic acid (PFPA, 1.10~8.51 ng/L),
Perfluorohexanoic acid (PFHxA, 0.50~9.60 ng/L), Perfluorooctanoic
acid (PFOA, 1.00~20.02 ng/Ly’} “ARE o) ’d2] AlRoll HEFIITH?23].

Table 32> 127]] gollA Fahs A 487 A =2 v
oHEAd AEFANE Holett AR SolMe S5EEd
Antimony (0.03~0.95 ug/Ly’} tlFF-2-2] A 5ollx] HEE ] om it
77k AEeA HAREEAQ] Geosmin (3.01~19.82 ng/L)] HEE
Stk AR YEY $H 3T £ 1 1-Dichloropropanone (0.16~0.26

ng/L), 1,1,1-Trichloropropanone (0.15 pg/L), Dichloroacetaldehyde
(0.54~3.60 pg/L), Bromochloroacetic acid (0.97~2.14 pg/L), 2,3-Dimethyl-
2-butanol (0.05 ug/L) 5°] HEZHA L F 487 A5 T 1-47]] 0]5}<]
Azl wt AEFH ST At ZAFHE FolAE PFPA (1.25~8.23
ng/L), PFHXA (0.51~6.30 ng/L), PFOA (1.08~17.10 ng/L) 5-2] PFCs2}
$2H5(0.02~0.33 pg/L)e] Rk o] Az oA AEETH23].
Bromoform, Bromochloroacetonitrile, Formaldehyde, Chlorate, Bromate,
Dichloroacetaldehyde, Bromochloroacetic acid 5= YR} g2
TEEolA T E8k=T, ol o5 4o Alshbellx A=
FAREe7] e o R whdkent. o] g Ayl Hi= EolMs A%
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=421 Geosming A8 LRI} 42| FE7} vtot AT
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Q9] ZAlellA Wel7FsAdo] Sl bromate?] 7390l AEFEY]
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Table 3. The concentrations of drinking water surveillance substances in the produced tap water (40 sites) (Data from [23])

Categories Groups Substances # of detected samples (n=160) Detected level
VOCs! Bromoform 3 0.73-1.46 pg/L
DBPs? Bromochloroacetonitrile 112 0.17-1.54 pg/L
ACS> 2,4-D 1 35.11 ng/LL
Geosmin 31 3.06-9.18 ng/LL
Odorant
Surveillance substances 2-MIB 2 9941046 ng/L
Miscellaneous formaldehyde 78 6.09-34.64 ng/L.
Metals Antimony 154 0.03-4.80 pg/L
Chlorate 112 0.22-1335.41 pg/L
Inorganics Bromate 18 0.53-4.87 pg/L
Perchlorate 2 2.47-11.81 pg/L
Chloropicrin 86 0.16-5.07 pg/L
DBPS 1,1-Dichloropropanone 143 0.17-5.12 pg/LL
Surveillance candidate 1,1,1-Trichloropropanone 125 0.09-4.30 pg/L
substances Dichloroacetaldehyde 152 0.22-13.54 pg/L
HAAs* Bromochloroacetic acid 157 0.34-9.59 pg/LL
Miscellaneous 2,3-Dimethyl-2-butanol 1 0.05 ng/L
PFHxS® 5 1.50-5.90 ng/L.
PFOS’ 94 0.40-37.40 ng/L
PFPA® 130 1.10-8.51 ng/L
New target substances PFCs® PFHxA’ 117 0.50-9.60 ng/L.
PFHpA!? 74 0.33-13.40 ng/L
PFOA!! 94 1.00-20.02 ng/L
PFNA"? 64 0.40-6.50 ng/L
Metals Uranium 27 0.01-0.41 pg/L

Wolatile organic compounds
“Disinfection by-products
3Agricultural chemicals
*Haloacetic acids

SPerfluorinated Compounds
SPerfluorohexanesulfonic acid
"Perfluorooctanesulfonate
8perfluoropentanoic acid
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“Perfluorohexanoic acid
1%perfluoroheptanoic acid
perfluorooctanoic acid
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Table 4. The concentrations of drinking water surveillance substances in the raw river or lake water (12 sites) (Data from [23])

Categories Groups! Substances? # of detected samples (n=48) Detected level
DBPs Bromochloroacetonitrile 1 0.16 pg/L
Odorant Geosmin 22 3.01-19.82 ng/L
. Miscellaneous formaldehyde 11 6.20-9.04 pg/L
Surveillance substances .
Metals Antimony 43 0.03-0.95 pg/L
Inorganics Chlorate 15 0.41-12.61 pg/L
Bromate 2 0.59-0.65 pg/LL
1,1-Dichloropropanone 3 0.16-0.26 pg/L
DBPs 1,1,1-Trichloropropanone 1 0.15 ng/L
Surveillance candidate substances Dichloroacetaldehyde 4 0.54-3.60 pg/L
HAAs Bromochloroacetic acid 2 0.97-2.14 pg/LL
Miscellaneous 2,3-Dimethyl-2-butanol 1 0.05 pg/LL
PFHxS 4 1.50-2.30 ng/L
PFCs
PFCs PFOS 21 0.50-9.80 ng/L.
PFCs PFPA 40 1.25-8.23 ng/L.
New target substances PFCs PFHxA 40 0.51-6.30 ng/L
PFCs PFHpA 20 0.31-4.40 ng/L
EEE: PFOA 26 1.08-17.10 ng/L
PFNA 17 0.60-5.90 ng/L.
Metals Uranium 29 0.02-0.33 pg/L

L2Refer to the footnote of Table 2 for the full name of each abbreviation.
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