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Study on the Sanitary Condition of Wells in the Seoul area

Water Preservation Division

Byung Hyun Choi, Soo Mi Ahu, Hai Sik Lee, Gyeo Bung Kim

—Abstract—

This sanitary survey on the contamination of wells by physico-chemistry and bacteria was

conducted to 262 samples in the Seoul area from Jan. to Dec. 1987.

The results obtained were as follows;

1. The non-suitable water to drink showed 67.18% of the all examined, the case of need for

diginfection were 28.24% and non-suitable water to drink with physico-chemistry pollution

revealed 11.5%.

2. On the average of general water analysis, pH value was 6.5+0.04, Cl-

was 44. 3+7. 71ppm,

Total Hardness was 110+11.88ppm, Residual Solid was 24.734-0. 22ppm, ABS was (. 0016+

0. 0013ppm.

3. On the average of nutrient salts analysis, NH;-N was 1.529+0. 876ppm, NO;-N was 2. 379+
0.192ppm and KMnO; consumption was 3. 484+0. 481ppm.

4, On the average of heavy metals, Mn showed the highest level at the mean 0.935-+0. 411
ppm and Fe(0. 70820, 227ppm) and Zn(0.76+0. 1ppm) showed the somewhat high level.

5. On the average of bacterial conamination,
group was 102, 9MPN/100ml.
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Table 1. Method of Physical and Chemical Analysis

ITEMS METHOD Sample
pH value pH meter
Chloride ion Mohr method (AgNQO,
Titration)
Total hardness EDTA Titration Lactose broth
Sulfate ion EDTA Titration Nutrient agar B.G.L.B. lbrofh
Residual solids Boiling in water bath |
EMB agar
A.B.S. Methylene blue method colony count .
Nitrogen, Ammonia Indo-Phenol method Lactose broth
Nitrogen, Nitrate Sodium Salicylate method
KMnOQ, Consumption KMnO, Titration
7n VIABLE COUNT COLIFORM
Cu
Cd Fig. 1. Schematic outline for Identification of In-
Fe Atomic Absorption Flame dicator bacteria.
Pb Spectropotometric method
ok 2 Agel A4E ABE 19874 1958 128 Aol
As - of $8 Ao FAEA 34 26270 ALFE A
Aoz FHgleh
AEFE AT 28 AfAEF £ T4 @424 9. A o
o wek 2 g ojelE PeElstm et Axle 2 A4 448 2E AL EFL A4sdod
2 3 F AEAY A559 A43d #e9 AL Z=Z 4 20 %L Atomic Absorption Spectrophoto-

AFetzm ols] A7 el =gl HzA FEFY o3 meter 7 ¥4 zEL£Y(Junsei Chemical Co.
4 44 8 Ageddd s 2ARAr 2 ARE 1 000ppm)e A ALy

¥ 38 o] o, 3. 71 7l
1) Hitachi Model 170-30, Atomic Absorption/
AEHSE 2 AE Flame Spectrophotometer
2) VARIAN Techtron, UV-Spectrophotometer M
1. ZEAH A 635

Table 2. Components of general water analysis

Concentration (ppm)

Limit(ppm) No. of sample (%) - =
Range Mean+SE

<5.8 16 6.1
pH* 5.8~8.5 246 (93.9) 2.0~8.2 6.5-20. 04

8. 5<C — ===
cl- §65<0 2 (?36_' f;; 0.9~1702 44.3£7.71
Tiotal Fardess Sfjg%’ 40 (%g’ % ND-2100 11011, 89

_ <200 257 (8. 1) )

S0,= S 7 e ND-4329. 5 5118, 70
Besidgl Sl ég(’g 2 el ND-5856 247, 3430, 22
AB.S.** 25 262 (100) ND-0.34 0.00160. 0013

#kA B.S.: Alkyl Benzene Sulfonate
*pH: non-concentration
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Table 3. Components of Nitrate, Ammonia Nitrogen and KMnOy consumption analysis

Concentration (ppm)

Limit(ppm) No. of sample (%)
Range Mean+SE
NH,-N =0 e (%3 ) 0. 02~196 15290, 876
NOy-N 1562) e (%g: gg 0.06~23. 1 9.379--0. 192
KMnO; consumption ﬁ]1<0 22 (%g: gg 0.3~110 3. 485--0, 481
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Table 4, Components of Heavy metal analysis

Concentration (ppm)

Range MeaIH“SE
Fe ND-54.42 0. 708:-0. 227
Mn ND-70. 26 0.935:0. 411
Zn ND-11.99 0.76+0.10
Cu ND-0.86 0. 027-£0. 006
Ph ND-1.17 0.0160. 005
Crté ND-0.14 0.0007=20. 0005
As ND-0.55 0. 003==0. 002

Cd ND-0.03
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Table 5. Distribution of Wells according to concentration of Heavy Metal analysis

Range of Concentration (ppm)

ND 0.01~0.05  0.06~0.1 0.11~0.3  0.31~1.0 1.1~2.0 2.0
Fe 2* (0.8) 47 (17.0) 63 (20.2) 132 (50.4) 6 (2.3) 8 (3.1) 14 (5.3)
Mn 32(12.2) 146 (55.7) 18 (6.9 44 (16.8) 10 (3.8) 3.2 9 (3.4
Zn 7@ 61 (23.3) 42 (16.0) 76 (29.0) 31(11.8) 16 (6.1) 29(11.1)
Cu 20 (7.6) 228 (87.0) 7 @7 5 (1.9 1 (0.4 1 (0.4 S
Pb 81(30.9) 175 (66.8) 4 (1.5) 1 0.4 = 1(0.4) =
Cr*6  259(98.9) 2 0.8 = 1 08 = = =
As 260(99. 2) = 1 (0.4 1(0.49 i =
Cd 260(99. 2) 2 (0.8) - - = = =

* . no. of sample
() : percentage

Table 6. Contamination of Viable count and Coliform in Wells

Concentration (efu and MPN)

Limit No. of detected sample (%)
Range Geometric mean

ND 45 (17.2)

Viable count <30 e¢fu 44 (16.8) ND-1.8x10% 469. 3
30~100cfu 30 (11.5)
100 cfu< 140 (53.4)
ND 161 (61.5)

Coliform <50 50 (19. 1) ND-1,2x15% 102.9
50= 51 (19.5)

efu ; colonies forming units.

AZ=EA @gton 10.7%< 247 Az FAAE
(0. 3ppm ©]&h)o] A gral Ao

Mne & ARF 12.2%< 327 Az AZHA
gtor 4A7 &(0.3ppm °]8h)e] FA g
8.4%49l 227 A2 ‘b

Ing F A2F 17.2%9 467 A g7t FAAE.
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Table 7. Distribution of contamination of bacteria related to Nitrate, Ammonia Nltmgen and CI”

Limit (ppm) No. of samples

Coliform pogitive(% )

Viable count®(%) Both of detected

NH;-N =05 242 7 (2.8) 44 (18.2) 84 (34.7)
0. 5< 20 1 (5.0 3 (15.0) 9 (45.0)
NOz;-N =10 262 8 (3.2) 43 (17.1) 91 (36.1)
10<C 10 . 4 (40,0) 2 (20,0
Both of NHsy-N 0.5<C
detected NO;N 10<C 2 - 1 (50.0) -
Cl- <30 177 7 (4.0 26 (14.7) 58 (32.8)
30~80 48 6(12.5) 9 (18.8) 24 (50.0)
80<C 37 6(16.2) 12 (32.4) 11 (29.7)
*: No. of sample contaminated 100 cfu/ml. N
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