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Abstract

This survey was carried out to investigate the temperature, pH value, nitrogen (ammonia,
nitrite, nitrate), turbidity, color, chloride ion, KMnO, consumed, and hardness as chemical
analysis of the tap water in Seoul city area during the period from September to Octobor,
1979, and to observe the differences among the values by the distance from the water purif-
ication plant and by the district supplied tap water from .the each water purification plant.

The results obtained were as follows:

1) An average of the water temperature was 19,8+0.2°C,

2> An average of pH was 7,18+0.02.

The difference among each district was statistically significant (p<0.01), but it was not
observed among each distance.

3) An average of turbidity was 1,25+0.12 ppm.

The difference among each district was highly significant (p<0.01), respectively, but not
among each distance.

4) An average of color was 1,43+0.16 ppm, and there were statistically significant diffe-
rences by the distance and by the district (p<Q0.01).

5) An average of ammonia nitrogen was (, 022+0.005 ppm. The differences among each
distance, and district were statistically significant (p<0.01).

6) An average of nitrite nitrogen was 0,0050+0.0013 ppm, and the difference among each
distance was highly significant (p <0.01), respectively, and each district showed statistical
significance (p<0.01).

7) An average of nitrate nitrogen was (.82+0, 08 ppm. The difference among each district
was significant (p <{0.05), and each distance showed high significance (p <0,01).

8) An average of KMnO, consumed was 3.73+0.16 ppm, and the difference among each
district was significant (p<0.05), but it was not observed among each distance.

9) An average of chloride ion was 8, 56+0.28 ppm, and the difference among each district

was higly significant (p<0.01), respectively, but it was not observed among each distance.



10) An average of hardness was 40,69+1,17 ppm, and there was statistically significant

difference by each district (p<(.01), but not by distance.
11) The interrelation between temperature and pH of the tap water revealed the negative

correlation from the coefficient of it as showed r=—0, 6073 and p<¢0.0l.

12) Except water temperature, there were negative correlationships between pH and other

water qualities.

13) Correlation coefficients of KMnO, comsumed and ammonia nitrogen,

nitrite nitrogen

were statistically significant but that of KMnO, consumed and nitrate nitrogen showed no

statistical correlationship.

14) Ammonia nitrogen seems to have high correlationship with nitrite nitrogen(r= 40, 6669),

but not with nitrate nitrogen.

15) Nitrate nitrogen seems to have statistically significant correlationship with nitrite

nitrogen (r=+40,4959), but not with ammonia nitrogen.

16) The interrelation hetween chloride ion and hardness of the tap water revealed positive

correlation from the coefficient of it as showed as r=-+0, 4888 and p <0.0l.
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Fig. 1. The sampling points of the tap water,
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Table 1, Differences in temperature of the tap water in Seoul, 1979,

(Unit: °C)
N
Plant
. Bogwang- Noryang- Yeongdeu-
Radiod Paldang Guei Dugdo dong jin Seonyu ngpo Mean
dist.
<4km 18.5+0.3 19.240.4 19.7+0.7 21.3%0.6 20.3+%0.4 20.5%0.3 20.2+0.2 19.9+0.2
4~8km 18.74+0.3 18.5+0.8 19.7£0.9 20.8+0.4 19.9+0.1 20.2+0.5 20°8+0.4 19.8+0.3
8km < 18.7+0.3 18.3%+0.2 20.2+1.1 20.2+0.4 19.3+0.2 19.9+0.1 20.8+1.3 19.6+0.3
Mean 18.6+0.2 18.7+0.3 19.8+0.5 20.7-0.3 19.8+0.2 20.2+0.2 20.6+0.4 19.8-0.2*
Mean+S.E. sk : Total Mean.
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Table 2. Correlations of the water temperature
(X) and water quality (Yc¢).

Vo iy Reresion Equarion_ Goraton
pH Ye=-—0.0374X+7.9222 —0.6073**
NH;,—H Yc=0.0047X—0.0916 0.1308
NO,—N Yc=0.0030X—0.0539 0.4107**
NO;—N Ye=0.0743X—0. 6679 0.1420
KMnO;, Yc=0.2830X—1.6096 0.2184
Chloride ion Yc=0.6299X—3.9101 0.3327**
Hardness Yc=2.0766X41.0026 0. 2562*
*: p<0.05

% 1 p<C0.01
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Table 3. Differences in pH of the tap water in Seoul, 1979,

Wat,
Plant
Paldang Guei Dugdo
Radius dong
dist

Bogwang-

Noryang-

Yeongdeu-
jin

Seonyu ngpo

Mean

<4¢km 7.39%0.05
4~8km 7.351+0.04
8km< 7.33+0.04

7.23+0.07 7.35+0.20
7.31+0.03 7.41+0.24
7.17+0.01 7.23+0.10

7.02%0.
7.21%0.
7.03%0.

08 7.06%x0.08
06 7.02+0.03
02 7.06%0.07

7.32%0.13
7.1410.03
7.06+0.04

7.14+0.03
6.9610.11
7.07%£0.03

7.21+0.05
7.20%£0.05
7.141+0.03

Mean 7.36%0.02 7.23%0.03 7.33£0.10

7.08%0.

04 7.C5%£0.03 7.17+0.06 7.06%0.04 7.18%0.02*

Mean+S.E. x : Total Mean

Table 4. Correlations of pH (X) and water
quality (Yc)

Water
Quality

NH,~N
NO,—N

Correlation
Coefficient

—0.4402**
—0.2794*
—0.1909
—0.2128
~0.5512%*
—0.3616%*

Regression Equaticn

Ye=— 0.0834X+ 0.6212
Ye=— 0.0124X+ 0.0940
NO;—N Yc=~ 0.6448X+4 5.4327
KMnO, Ye=— 1.6882X+ 16.1158
Chloride ion Yc=— 6.5504X+ 55.6028
Hardness Yc=—18.3457X+173.8844

*:p<C0.05 *% 1 p<0.01

Table 5. Differences in turbidity of the tap water in Seoul, 1979.

T4, B HAFEY TEE ST B %
&% %H, WBHRMEY AEFoE Fiks zdz
BAEE Aol H FEHeztn & ), & KiFmiaki
Bie BES £ dde AL & KE®HI2 B7K
of ZRE FoA fTelok ¥ Bwdctn 474"

4) B KERKY FTHEKEE 1.4310.16ppmo]
gt A BABRIE ¥ kBT 2.56+
0.29ppme ® 7HF ¥x, AXEe] 0.3310.03ppmoE
A s dgteh. KiEfel A4 REEHTIZE ¢km
LIA7E 1,47 £0. 29ppm, 4~8kmrb 1,28+0, 24ppm, 8
km LlEe] 1.54+0.69ppme 24 Ak HugF (p <o0.

(Unit: ppin)

Wat.
Plant
Paldang Guei Dugdo

Radius \ ong
dist.

Bogwang-
d

Noryang- Senyu Yeongdeu-

jin ngpo Mean

<4km
4~8km
8km <

0.00%0.00
0.00%0.00
0.00+0.00

0.50*0.29
0.83+0.44
0.831+0.44

0.93+0.23
1.000.30
1.171£0.09

0.92+0.08
1.83%0.17
0.83+0.08

2.00+0.58 1.25+0.38
1.8320.17 0.921+0.08
2.00:20.50 1.17%0.44

3.17£0.69
2.33%+0.17
2.83%0.17

1.25%0.25
1.25+0.18
1.26+0.21

Mean 0.00%£0.00 0.72%£0.21 1.03+0.20

1.19£0.17 1.94+0.23

1.11£0.18 2.78:£0.22 1.25%£0.12*

Mean+S.E. * : Total Mean

Table 6. Differences in color of the tap water in Seoul, 1979,

(Unit : ppm)

Wat,
Plant

Radius
dist.

Paldang Guei Dugdo

dong

Bogwang-

Noryang- Seonyu Yeongdeu- Mean

jin ngpo

<4km (.3710.07
4~8km 0.37%0.03
8km < 0.27%0.03

0.40%0.06
0.50%+0.12
0.83%0.35

1.00+0.58
1.33%£0.43
1.30%£0.23
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Table 7. Differences in ammonia ritrogen of the tap water in Seoul, 1979. (Unit: ppm)

Wat. Plant
Paldang Guei Dugdo Bogwangdong
Radius dist.
Z4km 0.000£0.000 0.004:20.004 0.010=0.010 0.023£0.023
4~8km 0.004 0. 004 0.00420.004 0.010+0.010 0.020£0.020
8km < 0.008+0. 004 0.004:-0.004 0.010+0.010 0.010%0.010
Mean 0.004:£0.002 0.004:-0C. 002 0.010+0.005 0.018+0.010
Wat. Plant
Noryangjin Seonyu Yeongdeungpo Mean
Radius dist.
' <4km 0.010%0.010 0.007:£90.097 0.0802:0.032 0.019+=0.008
4—8km 0.0630.049 0.C000.0C0 0.057 £ 0. 043 0.023+0.010
8km < 0.020+0.010 0.043%+0.013 0.07040.000 0.024:£0.006
Mean 0.031+0.017 0.017 0. 033 0.069+0.016 0.022+0.005*
Mean+S.E. 41 Total Mean

Table 8. Correlations among water qualitiss,

Water Quality

Regression Equation

Correlation Coefficient

X Y
NH;—N NO.—N Ye= (.1618X 4+ 0.0016 0.6669%*
NH;—N NO,—N Ye= 2.6455X+ 0.7217 0.2029
NO,—N NO,—N Yc=37.7855X+ 0.6089 0.4959™*
Chloride ion Hardness Ye= 2.0056X+24. 9605 0.4888**
sx 1 p<0.01



Table 9. Differences in nitrite nitrogen of the tap water in Seoul, 1979.

(Unit: ppm)

Raditm

Noryangjin

Seonyu

Yeongdeungpo

T—~—~__Wat. Plant

Pladang Guei Dugdo Bogwangdong
Radius dist.

<4km 0.0000 0. 0000 0.0020%0. 0020 0. 00000, 0000 0. 000020. 0000
4~8km 0.0020:+0. 0020 0. 0000 0. 0000 0.0020+0.0020 0.004310.0043
8km < 0.00000.0020 0. 0000 0. 0000 0.0000+=0. 0000 0.0035:+0.0028
Mean 0.0007 =0. 6007 0. 0007 70,0007 0.0007 0. 0007 0.0020+0.0017

T~—~__Wat. Plant

Mean

<4km 0.0063+0.0038 0.0007 =0.0007 0.0217+0.0092 0.0044 0. 0020
4—8km 0.0083+0.0023 0.00000.0000 0.0087 0. 0043 0.0036+0.0011
gkr < 0.0130+0.0013 0.0057+0.0038 0.0300+0.0170 0.0073+0.0031
Mean 0.0090+0.0017 0.0020%0.0013 0.0200+0.0067 0.0050+0,0013*
Mean+S.E. * : Total Mean
Table 10. Differences in nitrate nitrogen of the tap water in Seoul 1979. (Unit : ppm)
Wat.
Plant .
. Bogwang- Noryang- Yeongdeu-
Paldang Guei Dugdo dong jin Seonyu ngpo Mean

Radius
dist. \

<4km 0.50+0.00 0.73+0.15 0.58+0.04 0.50%+0.
4~8km 0.50+0.00 0.53+0.26 0.62%+0.00 1.67+0.
8km < 0.63+0.13 0.63+0.13 0.49%+0.19 0.90%0.

00 0.67£0.09 0.67%£0.09 0.83+0.17 0.6410.04
93 1.83+0.83 0.60%£0.06 0.67%£0.09 0.92%0.19
00 1.70%£0.90 0.70+0.00 1.20%0.45 0.89+0.40

—

Mean 0.54+%0.04 0.63%0.10 0.56%+0.06 1.02%0.

32 1.40%£0.40 0.66+0.03 0.90X0.16 0.82%0.08*

Mean+S.E. % : Total Mean
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Table 11. Difference in KMnO, consumed of the tap water in Seoul, 1979. (Urit: ppm)

_ Wat.
Plant
. Bogwang- Noryang- Yeongdeu-
Radioe Paldang Guel Dugdo dong jin Seonyu ngpo Mean
dist.
<4km 3.31+0.57 2.97+0.11 3.01:0.72 4.37+0.67 4.00=1.10 4.11+1.11 5.37+0.66 3.88%+0.30
4~8km 3.13+0.16 3.21+0.40 2.87+0.38 4.63+1.79 3.27:20.59 2.48%0.19 4.21+0.53 3.4030.29
8km< 3,07+0.14 3,13+0.05 3.75+0.89 4.21+0.56 3.79%+0.18 4.530.11 4.95+1.00 3.92%0.23
Mean 3.174+0.18 3.10+0.13 3.21+0.28 4.41+0.58 3.69+0.28 3.70+0.45 4.85%0.41 3.73+0.16*
Mean+S.E. % : Total Mean

8) BUHBRLUE w3 63E LY KMnO, HE
BS T 3.73+0.16ppmo 2 A KiFHES) #&7K K B
2¥ XkBMsT 4.8510.41ppme 2 Y F3 AE
7k 3.10+0.13ppme 24 sbF dgtews HER #£7t
LT (p<0.01). KA KMo AY LEEHZE
EFEL 28 ATT F 490 (E 11 2H).

KMnO, H#&E2 K9 B 412 HigpHEA
sl BES = KMnOEo 24, KEEH T £
etx #elx YEv. PEEHIZ FET 2RE Y
Bl 2 L o] WEoz =)

fib KEEE =] HEHBIGFE 29 Ammoniaty 2
2} r=0.2877(p<0.05), EEZEEAVEZER S+ r=0.2539
(p<0.05)9 FHAE el K|, Z@bEsos H#
Bi& Jepi A 2stedl, o] AR EMEERES BSH
ftggel 7l = 2ol Bl R}A @& BBD we
K, KMnO, B E-S Kol A (A BEifb=l+ B
HEA BES dEd Ao AAAN(ER 128
).

Table 12. Correlations of the KMnrO, consumption
(X) and nitrogens(Yc).

Water iy . Correlation
Quality Regression Equation coefficient
NH;—N Yc=0.0069X+0. 0057 0.2877*
NO,—N Yc=0.0014X—0. 0004 0.2539*
NO;—N Yc=0.0904X+0. 4409 0.2130
=1 p<0.05

9) BRI : 63 MRS EE iond] FHEE:
8.56+0.28ppmel o=, KiFhe] FAKAESIEE X
BEMsE 11.52+0.38ppme 2 7 E4ta, {ET 6.
63+0.36ppmeo 2 74 dgos HEY Esb st
{(p<0.01).

o] M« ¥

B0, REDY FOKE HAAE o

73 fHEE Rolm glod, MOs FFK HaAA
FAEG 49.47+7.00ppmel] fhtR =4 P fHEE R
332 gl

T KEbAAY SEEENZE
RET T G959 GE 13 2R).

10) BEEE : 631E HuHe KiERKkS BEE T8 42,
1241, 20ppmo] QL o™, kil kb2 = HRE
o] 51.17+2.20ppmo 24 7HA Egba, lHEe] 32.18
+1.34ppme 2 7} dgtos HES 2R U4
(p<0.0D) (3k 14 BF).

HEL ERE

WEL L 2 BEARN PES T4 WY ¥
o BBEEE oA HEE ste H#ESL Yo

300ppm Lh ko] A& Rheumatis®] JFERFe] Heb®,
s, THEHFK=2A+ Boiler Scale($f)ol 4 A #Y
BREE EhAZZ ozl BE %9 £KKER I

3

144_ EfEe, BWE7F A vaA wesl Cardiov-
ascular Diseased] A ¥ FE&Eo] Erb+ HEHE +}
o3 Qv

B, KFEHAIAY LBEHIZ FED
REL T 49
Cokitikel gelA BEEYE Mzt ConcreteliEdy =
+ 29 AREHY BRE FE e B %
o faksuidPE ER U, PEREHEFZE ERV)
grobs AL EAKE EESE KiFHY BKEET K
Fehel #2827 d+ Aoz A4,

BE3E lonzh& r=0.4883(p <0.01)9 FEL EHME
Barh O, RZEW FEILFEKES KId B
7t 7544 65.3ppmoll A 78iEd = 53.8ppmo T
43 AL M EFHA 25 dekAle HEE Bolzm g
o, K AEME) HEL T 285 g9

E=RE



Table 13. Differences in chloride jon of the tap water in Seoul, 1979.

(Unit : ppm)
™ Wat. Plant
Paldang Guei Dugdo Bogwangdong
Radius dist.
<4km 6.23:+0.53 6.23+0.53 6.631+0.35 8.0410.88
4~8km 6.83+0.72 6.63=0.00 7.03+0.72 9.041+0. 60
8km < 7.231+0.35 7.23%0.35 6.2310.88 9.651+0.35
Mean 6.77+0.31 6.70+0.23 6.6310.36 8.91+0.40
T Wat. Plant
Noryangjin Seonyu Yeongdeungpo Mean
Radius dist.
< 4km 11.86%0.20 6.63+0.35 12.06£0.35 8.241+0.56
4—8km 11.05%0. 40 7.64710.20 11.85:+0.88 8.58+0.48
8km < 10.45+0.40 10.45+0.72 10. 653 0.53 §.84:+0.43
Mean 11.12+0.27 8.24+0.62 11.52+0. 38 8.56+0. 28*
Mean-+S.E. * : Total Mean
Table 14. Differences in hardness of the tap water in Seoul, 1979. (Unit : ppm)
=~___ Wat. Plant
Pladang Guei Dugdo Bogwangdong
Radiusm
<4km 32.35+4.12 33.79%1.28 38.24+5.88 36.93+3.57
4~8km 32.83+0.97 35.7216.05 35.21+2.36 42.48+2.69
gkm < 31.38+1.74 33.7910.48. 35.59+4. 46 46.59+4,99
Mean 32.18+1.34 34.44+1.82 36.35+2.29 42.00+2.39
~~___ Wat. Plant
— Noryangjin Seonyu Yeongdeungpo Mean
Radius dist.
<4km 51.17+2.69 39.83+1.25 53.59+5.85 40.84+2.12
4—8km 53.59+5,22 35.48+0.42 44.94+4.30 40.04+1.93
8km < 48.76+4.21 40.55+7.29 51.66+8.85 41.19%£2.19
Mean 51.17+2.20 38.62+2.28 50.06+2.28 40.69+1.17%

Mean+S.E. * : Total Mean

# B

WL 19794 9HRYE 10AEZA AEHA 63E
iR KERAE HRoe= KB pH, HE, &E,
Ammonialtb 25, IHEMEE, SEHEBE HE
ion, KMnO, W& E, el BE S Yy I8
WEE WHE, & KEwS BAugR, & KiFEd
Ay RREHHNE BET 27 de7he BESWK

stged, KEREMAEMS EHMGKE ¥ EEHES
& cketd 2 HHMGAE BED e 2L AR

€ A=

1) KERKY FEKEL 19.840.2°Celgl o=, pH
+ ZEy 7.18+0.020.2 KiFEMHS BARMESIEE A
B 27 9.0 (p<0.01), KiFEHel A PR
e HEL #5F 4=

2) WEL FHe 1.2510.14ppm, E£E T
1.43+0.16ppmo 24 kE#mS RAMEINZ= S5



FEL 271 dd o (p<0.01), KiFEfh A PRE
EHEZE aFY FET 2RE T 4+ ARxH0<
0.0D).

3) AmmoniatdZEF#e FHL 0.02240.005ppm, E
BEAEZEEY FHL 0.0050+£0.0013ppm, L I
EErEEE Y L 0.8210.08ppmel gl oH, 3WHE X
B, KBRS Sk, kiEtned A4 REEHEN =
B FEG 28T d9(p<0.05 p<0.0D.

4) BN AEEEEY FHL 3.73:10.16ppm,
EFl &9 FiL 8.56+0.28ppm, EEY T
40.69+1.17ppmo. 24 3HEE 2% KiFEMY K
B HET 2R/ U449 (p<0.05 p<0.01, p
<0.01), kGl A PEEHENZE FEL R
et

5) KiB-& pHeF r=—0.60739 BEL H#HEEE 2
Q FE HMERd: 253 FEE 24k

6) pHel fBIEE M HEANEEE v, KEE B
st 2 RS g,

7) KMnO, ## &S Ammonial$%E#, MHEMIESE
Zoe FEL FHEME 19 KE, ZEHEzRdc
HEL HE ol ot

8) B|HEtoty HEMES] EHAGEE 24, Ammonia
thgE e} EREETETEEER T r=0.6669, AHEEfRMEEFRL
EEAEREFEIL r=0.4959 2 EFEY LHEEE Jebd
K, Ammoniafs ZEFKe} EMEEF+ FET HW
€ vehiAl gt

9) E¥sFionst WESE r=0.4388% EEL LM
& Jehisleh
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