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Abstract

Water quality data from water treatment plants in Korea during 1994-1998 were investigated
to find out the characteristics of their non compliance. The number of plants surveyed were
approximately 600 and the number of samples were over 30,000. Ten parameters of water
quality selected in this study and their non compliance % (inside parenthesis) were as
follows: Heterotrophic plate count(0.14%), Total coliforms(0.08%), NH3;-N(0.29%),
NO4-N(0.14%), THMs(0.02%), Turbidity(0.11%), Residual chlorine(5.5%), KMnOs
consumption (0. 04%), Hardness(0.03%), pH(0.07%). These levels of non compliance were
compared to those obtained from WIDB (Water Industry Database, 1996) of American Water
Works Association.

This study strongly supported that small water plants ({10,000 tons/day) were more
vulnerable in meeting the regulation criteria of many water quality parameters such as
Heterotrophic plate count, Total coliforms, NOs-N, THMs, Turbidity, Residual chlorine,
KMnO; consumption, Hardness and pH. The NH3-N concentration was especially high in
winter and its violation was frequently found in the specific areas such as the downstrcam
of major rivers. The average THMs concentration was surprisingly low, indicating 13ug/L
which is 43% of US. Accordingly, these characteristics must be reflected in establishing
the cffective management of water quality policy of drinking water in Korea.

KEYWORDS : Dinking water, Water treatment plants, Waterquality, THMs, Ammonia



.M B

o,
i
)
2
X
e
K

e HeEEd dE £33
2% &4 53¥o2 A48
o] AXZ AHggt}t. WA
td AL zio] 3 afjuit}y Ppigolla] ZA}
e FAYEEL FUKlketn 7E
Fahslo] it

Foll& 776709 A5l Ax = HF
Al(FEARGER) S =3(FA) A
Ao FAPA AFE Hadtn e
olgA E HAIY: HFHoZ #AY
BygEc ol #3 HAAREL Y=
£52 ALY F Qe FEEY gHHY
vepd 29 ol 3 g 73 4
AgRog HAE F Qe FoE 28I}
g 7 dok. a8y AR sAHPA ARE
o] ¥A HPAHH 7F EF ol EH:=
718]7F vl A@dHoldUct. wWety £ dA3:s
A 517H(1994-1998)9) A= AL AHS
o] #d HAAEE FHeR2 F HFF A
o} FANAL AYHo2 Hotstuzt 3

o},

2
il
fr uin
rlo
4
el

r

[s] A

.,..
U

*x

%0
T

[+

bEoor i 4y >
N - M
'y
¢
>

0.

5

o o m o 8 rfr

o oy Mo = i:) 4 W

2. d4x4ud

2 A7 E4dgide] He U HFFE T
N =A 9 =9 BE A AA8tn e
77670 B FolA A HAHAY FH F
ojojA FAHAAINE F7AF B &
t 4A5EL AT 593/M42 gt Fu
el Ao £AYEL 45709 W3 5
o2 ogd FAHR BDIEE Hoj g} &
dFolAE 457 35 F v|AE BF FE
Q1 YukAF (Heterotrophic plate count)
WAET, F71EZd B3 FE FoA =
Yol dd el AL, F71E-0 A3 &
2 FoMe dEy ASEAMEAQ THMs
(Trihalomethanes), 2l Av|& JLEA

Yoon, Cho & Kim

o #¢ 5 FoA gE, AYALFLH]
Z. 7Zx, pHE AA3AR, F27Sdde 2
gslo) A Geoy vigErIEd #ydAdel gl
£ TFH4LE ETFEIUG. Table 19 & &
TolA g 1070 5 2 FENEE 3
2|3kt

Table 1 The selected water quality parameters

Class Item
Microbes Heterotrophic plate count(100cfu/me)
Total coliforms(50mé Non Detection)
Inorganics | NH3-N(0.5mg/ ¢ ), NO3-N(10mg/ ¢ )
Organics THMs(100ug/ £)
Hardness(300mg/ £ ),
Asthetics KMnQO; consumption(10mg/ ¢ )
pH(5.8~85), Turbidity(l NTU)
Others Residual chlorine(0.2mg/ £ )

£ dFdAe W AFF #HA8 54
o9l =33 (American Water Works
Association)oll4l AlFd= 19963 WIDB
(Water Industry Database)9] F3ztgs}
Hlwatgct o|FAgEs £ 170 $BoE §
o glom B A7 £ =2 2859} vuy
F dE AT, THMs, 8%, 3FIAL(H
Y4, A¥494L), 2%, pH ¢ deolg
o|23} 3td EAsATt vZ AEELS 7 &
F59 J HAgeloA Aldd, €949 54
< Fotd = qlen, &Y WEE AEF
4427029 A 532742 F 9747049
A3 287 U

3.9+ d =

3.1 #4uY 3574 84

2 AFNNE 50 S4e FEY, 3
g9 Axdel ANT FAM, 343 U5
S402 vro) Avusitt ZAld 5037 3
G FEA dee ZAU B4R 414
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Ma(70%)7F 1HE/Y ojdte] 2R A3
old, 1~10TE/dY  AFHL  957A
(16%). 109+E/49 o2 367014(6%). 7IE
(=7} vlH)atd & 71 ARD A$)7) 48
Ma(8%)olth. A9 A 54L& ¥ 4
i Agel 2 FHel HA 593740 ArY F
2572 42%° dRen, G574 11270
(19%). ¥7Al 8670(15%). B3 3970
(7%). W3+A 237M(4%). 4372 +HA 17
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3.2 Y 389 &Y

2 J7AM AAE 10742 8] sy 2zt
gEEz £A7E AW Az, U5 g2 o
qME FAZIEE H9skA FsitRs #E:
¥ 54, 37 5 4uEgn, o|gF AnE
o Bed FEE 54, NE7F BHE Add
54, 2232 A 2 FYEDY BHAHEL Z

E39tH(Table 2).

(1) LA

FUE B4S AFE 5%l e BAZ A% 2 sbY 229 of 39 s
BR5E A4U02 se AFYol HM 593 FEES olfste ANEE FU4 FdYo
N T 22970(38%) 01U, 27HA FH9 3+ 2EE BIsE Aot A4 Fo nyYE
g ZAY &HF L ASUE 1100 AB2 AMgEE duAE $37)FS 100
(19%). A 6670(11%), EFF 5970  cfu/mE 238z T2 5o} YcH(Table
(10%). 325 T670(13%). 7IEbt 534 1), dddzel 7128 9uket AlE: & 24
(9%) 1A}, Hag A8 31,44370F90A 4574(0.14%) 90
Table 2 The characteristics of finished water quality in Korea
Non Detected Mean
Item Compliance Samples (ng/ ) Plant size’ Season Watershed
Samples(EA) (EA)
Heterotrophic 45 1,470 _ High in small | High in summer NO
plate count (0.14%) (4.3%) plants (100%)™ (a little)
Total 28 _ _ High in small
coliforms (0.08%) plants (89%) NO NO
98 5,252 _ L .
NH:-N (0.29%) (15.4%) NO High in winter Nakdong
_ 49 _ High in small
NO+-N (0.14%) 2001 iants (92%) NO Nakdong
; 7 _ 13 High in small | High in summer
THMs (0.02%) (ug/ 0) | plants (71%) (a little) Others
e 35 _ B High in small | High in fall and
Purbidity (0.11%) plants (94%) winter Nakdong
Residual 1,094 _ 064 High in small | High in spring Oth
chlorine (5.5%) ) plants (81%) and summer ers
KMnO, 14 ~ High in small
consumption (0.04%) 16 plants (85%) NO Nakdong
! 10 _ High in small
Hardness (0.03%) 8 | plants (80%) NO NO
24 High in small
pH (0.07%) 70| biants (79%) NO NO

" as reference to 10,000 tons/day
" 9% of total non-compliance samples
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3 FRPAIME F AEF 28270FANA A
HAE 712 e 2HEHE A9E A,
ARkAlF S 715E Hitd HAFFEol A
AFE &3l FAE EALS Holx gony
HedLe AA 4570F 3470(76%)9 Al87}
7o) AgHoz Fay BRGFY g
A HEE Aoz d4 A FHAYLS H
tx ATk Q3 HEE EE APl A
dE-o] 1TE/Y ol3tE AFE AFFe Al
2ol F2 AZHUYG. & AFFY A2 &
TEojolA AAHA &7} oY 71EE ¢
HhEtAl sl Aoz siME 4 o ol @
A8k 7lo] Akl S ¢ wEsE=d F
W ol e ditddE £F7|E AN v
(96 & 979)L 8.63%=2 HunsYp?
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T it ANE5 2470(53%)7F HE(6. 7, 8
4)o AFsta ot
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24 5o gt YutHFL BE AF
o] AAAH #dY AEE F+F £2 J5
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U AFMY FA7EL SAHA(EHE/50
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Fig. 1 The seasonal vaniations of NMxN concentration
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Ao AMY FAxe 7FEY 0.5meg/ ¢
(Table 1)& Z#A3 H$E 0.14% (A A)
13,13471F 1A 49712 vj§ 2Fe oy,
3 =5 ¢ 2mg/ Lolth. 7FE 27 F5
(MEF 497)) & FRYE AEEd Ade
1THE/Y oldte] AR Aol 4574(92%)
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(5) #E=¢2oie (THMs)

THMs® Ul #2713 o4 25748
BA FYE 3 Yol MY FAW 8
olet @ 4 Utk 909 HEFA THMs A
% 5ol Yt oFR FAYRS s} 5
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/teltt, THMs 7I&23 AFLF 1029 #
7Y EA4S BH AFEQY 1HE/Uo] 57

(T1%)olAct. =& FHdd SH4L 574
(11%)7v Ast+E AMgsle AT oAU

A&y A {7180 1 di 87%¥:
Azog Mol THMs 248 gle] Hoxn &
F th. 12 THMs 71&x3 A|g889 3
YL EAHFLE HF 4 0.7/ LE #7)
e AL ¢ F Aok weA Y9 ge
THMs 7159 $uhe FdaF<lo] R AH3Y
Avt AP 2R FEEHAE AL o
A 5 Ut

ul=e] Stage 13 2 D/DBP 71&< 80ug/
¢ 40pg/ 08 zTE= AlRE AR
34,13470F°1~ 2+ 12070(0.35%) 9+ 1,877
70(5.5%)°]t}t. Stage 1 D/DBP 719 80
ug/ LE ZA3e AT 71 90712 Fd
Aol A& & THMsEE7 H&H
£ Aol obdE & F A", vF9] Stage 1
7 2 D/DBP 7I1&€ 9t A8BEY ASH
TEY EAL B9 Figure 23 o] AR
A 1THE/Yo) 62%2 ®ol Ao g AFE
Ao £EFAE Bl ool UL
¢ & Aok

AdE 54L& Figure 39 o] &3 7}
2o T2 AAEY 10%AE o] 7|FL %
H3ln ey ol 5 2% & THMs
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Fig. 3 The seasonal characteristics of THMs
concentration
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(7) {dx

T3 B7IEoEZM Y BHIA: FEE 1)
2o AAFE BAE] & St A
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FABEE FASE JtHTable 1). wabA
¥ 479 dHolggx EF fEAdFgar 3
AEch FARELE d HA Bl S 9
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of B3t %& F$st Hol & FE
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0.2mg/ £ 9] ARPLFEEE w32 23 A
TRTE 9 ABSF 1,0947090 v)s] 22170
2 ¥oz EF AL ASHA 23z
31 USS ¢ F 2, AFLH RYEs
19HE/Y W] 272 AFFo] 88974
(81%)& ZA8tn itk AddzE 23 o
& THALTEE B5A F3gct. A
2 AQY &R AHA 7lete] A7) 791
M(73%)ol, HAsddEE Z45Y A3
7b Boh. g AN 0.2mg/ £ o)A
7HHQ d4 87| Y& Aoz sty
wEllA 0.2mg/ £ o] 3o FFHAE §3 37|
8 o2 o= 0.4mg/ Lolste] Alg4
= AA AEF 19.72670 F 9.29070(42%)
ojtt, o]¢} go| B AgEo] IHIA V)F
& UFed ojEgol dokd ) ujsuy
A1) vl A ool EA7} UL Roz2 Az}
oo
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Aol AE W=s7t 23 Bsked ol Ag
3 7|2 JE LAR7IEAY F3t ¥
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AHER FAE AA 12270 AEF 737
(60%)7F G&7 TAAUL, FATdE=2E A
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(90%)& AA)stn Yo}, AA MBS 34,134
ME A 270014 H59& 7R ZA$9 &
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olE|E FHFUHEZ Yol TS AEY 3
&7} 100mg/ Lol EFTE 68 mg/ L2 o
BHE A7t 58S 4 F AU
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Heg9 pH 787182 5.8~8.5 T4
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o} glth(Table 1). AFX2}HAAx pHE
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o] 24 ot WA A 5L " F 9
o wFsae) BAg w g AYS
9] pHE 7.5 ol¥o2 fA&rIx Al =
WelMe #% #4#eE 9% pH 248 3
Ae gt pH 7|1&€ WE53R 2% A4S
T AAANE(34,00570) o0 2471(0.07%) "Ho)
7IE€ 233 Yn HAA HHF L 7.0019c). 7
& A9E 247 N8 AFLFAL Ad¥Ed
£ AFPAA JEE 2A3AY AW,
FAE, FArdd 54L& Jehn AR &
stttk AFA FEHEEZE 79%9 19719 AlE
7} AAEEF 1HE/Y vUA AFFdA HE
At

107] +AFE F£A7E 9t EHL 29
31" Table 2914 B AMY F271 2He 1
THE/Gue] AR ALFEo] UvkyF,
gae, AL, THMs, g5, 3594
TE, AN E AvFE, A%, pHY e
TAYEY] FIAY} o AL ¢ F
ok olgd FAYEEo] AN AFH F
A 1ME/Y °lFte] ASsFel wgS IAA
A3Ete Ro7|x itk =3 F£A FoME
$5% FAA X FFEFEC) 4712 3
FEE5(NH3-N, NO3-N, g%, H4mitads
a9 #AYsE LS P Ut
FY d2= AHoE F-o] YFF BB
o Azt gLd ol EFsd s
Y2 AHR3E AFFo) FE27 e AFH
°o}7] wj&o|t},

3.3 £UUEZD| Ay

(1) ZHidde} 4590 P87ke) Ay
W 72 5 F 45T FAYE dEH
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ATh AWAIFE 71ES SNt 4570F A 7
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ool AEIJTE Bas A8 A9 9lo]
A 25TUgo| YWATE AlHA)7|=H F
24 438 Jed 5 g

dgadol YA 5P FFILe9
TAE dukdlE 719 ALFES op@v)
A2 FRYELE g7t Haso] QA Yol 3
oto] o), pHSS AAAPL P4 45F
o] 323 zlo]& Ho|: pH 7.4 vjgto|} o]
Feol AlgolA] dutHldo] HEH AB HY
Aol TFPA Fx Holg THY + ¢l
At JPAEFLEF 8mg/ L E 2=
12270 A28 5 ARA2EES e 707
Age] HFL 0.75mg/ L2 AN FFAx9
HdA 0.64mg/ L BT} HGALE Au|7)
7 EER7IE BE 3E d4aFYe] ¥
< & F U

(2) o] BEHE E7ke] Aty

g dubdFe HeEEe nPdEH ¢t
Ao ANEZ 3 YFo] HEE W U F=E
o] o] HEFE ARE FHusid I
71 fIWk AE 2870FNA] 24709 A ¥
gkdlgo] HEFSTH olF 9709 AlgE g
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ojty. webx AkAlF VS A ¥trigr
E ditdgo] HE&d Mgl g {g Al
871 dFE ZPHY USE ¢ F Uk o
HHAEL] 71EE AuEla] grige AnihF
ol A&H= A+ vAE #Yd FIE 7S
d "eAe] g At

3.4 F9| 4 =ue}e] vl

=9 FY ARE 3 FE Y37t AFs}
+ WIDB(Water Industry Database,
1996) & AH&-3ttt. vlFelAE o 60,000
e A3 e AHFAMdo] Uz 280749 Wi
2 AFFo] FFATY e I3 Aot
Hd 3 ¥2de vwg ZAdE Table 37
2o U A F dAgdo] FAdurge] U

T ¥ 3413470 ANE  FolA 2871
(0.08%)°1} vz ¢ didd F 8497
AE FAA 3TH(4%)Y =l digdad A
&9 A& &) vz Z¥ 508y o B}

Table 3 The comparsion of water qually data
between Korea and USA

Non Compliance Mean
Q,
Item Samples (%) (mg/ £ )
Korea | USA | Korea USA
Toal | o058 | 4 - -
coliforms
THMs 0.02 - 0.013 0.030
Turbidity| 0.11 - - 0.25
Residual 1.03"
chlorine | °° } 064 159"
Hardness| 0.03 - 66 137
pH 0.07 - 7.0 7.7

* Free chlorine
** Combined chlorine
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THMsel 725 IS A5 dA 34,134
MFANA THMs +3715Q 100pg/ L & 27
& AEaE 7/ E33ith. Table 404 B
A #A w29 Stage 1 D/DBP 7]1&(80ug/
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|3 55%(1877/0) o] 7|EE X33t
' wiy m=2e] A9 Stage 13 2 D/DBP
7158 H839S W 4 2.45%, 34.9%7}
3l FU7t o=l dis] 2 ¥k v Lo
of 9 GgE & 5 U

Table 4 The compansion of THMs formation of
finished water between Korea and USA

Total Stage 1 Stage I
Nation | Samples No.n No'n
(EA) Compliance | Compliance
Samples(%) | Samples(%)
Korea | 34,134 0.35 55
USA 732 2.45 349

o]t &L Figure 49AM%E & 4 deH
53 I THMsY FHEEXE Jehlzn ¢l
ok 22L& zyoAM9 HZE YA IFYza:
1996112] 8¥<] AETE YEIYUR HAHL
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FE 80, 40ug/ ¢ & FAIF Ro|th. A HE

3<% Stage 1€ HE3d vz A$ 5%%

=7t ZAAEDR IUE A A7 g A
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/LRt 2u) o] ®ol vew it} o|FE
$-2luebzt rF Rt THMs7F &L o= &
7129 ¥ Ao, {718 FAoe ukg
54 Ao, @& da FUF, L JE:AY
ol B R3] WEoz Hae dF
oA Bag w Y}t

Yoon, Cho & Kim
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Fig. 4 Comparision of THMs of finished water between
Korea and USA
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