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Current Status of Drinking Water Treatment
and its Countermeasure

Jae-Keun Ryu

National Institute of Environmental Research, 613-2 Butkwang-dong,
Eunpyung-gu, Seoul 122-706, Republic of Korea

Summary

1. Drinking water resources

1) Korea

Tap water should be shown the complexity of measures neccessary to
secure water quality, especially with respect to drinking and bathing.
Designated reservoirs Paldang and Daechung as the Special Environment
Protection Areas to regulate new pollution sources and to facilitate

construction of wastewater treatment facilities.

In this country, 91% of total drinking water resource, consist of 669 stream
water, 25% dam water, 7% dune filtrate, 196 each of spring and ground water,
are from the surface water. The total volume of annual mean water resources

due to precipitation.
Over 8% of the total resources are class IIl as shown in the table., eapecially

the water quality of downstream of Nakdong and Yeongsan river are getting

worse due to continued economic and social development.



total drinking water
.. water resource | water resource
year momnitoring resource
. class 1I class I
site class [
1994 35070 A& 179(51.1%) 142(40.5%) 29(8.3%)
1995 3720 A& 215(57.8%) 127(34.1%) 30(8.1%)

Despite massive government investment in domestic water supplies, the
rate of tap water supply is 82.9%, and the amount of water supplied for each
person is 398 £ /day in the end of 1996.

2) Japan
In Japan, surface water is 65.5% of total drinking water resources as
shown in the table. Odor and taste problem has been increased and

ammonium nitrogen concentration also, recently.

surface water(65.5%) ground water(34.5%)
{ ,
e !
classification | ot qam ~dam dune | Shallow | deep
discharge | lake . well well
water | water filtrate
water water water
100% 40.5% 8.4% 15.3% 1.3% 8.5% 8.0% 18.0%6

2. Pollutants and their sources of drinking water

The quality of drinking water has been worried due to many factors such
as the pollution methods and the erosion of water supply pipes. The problems
“can be improved by the development of the new technology and more
investment in new infrastructure. Pollutants and their source are described as
follows;

1) Before treatment : Natural substances, chemicals, microorganisms

The natural substances in the water are nutrients mostly as iron,
manganese, sulfur etc., and cause odor problem with greater concentration.
Chemicals are

Waste/wastewater treatment plants, landfill site, leaking from storage



tank
Discharge from sewage treatment plants and industrial area
toxic chemical accident
dumping
Most of microorganisms cause water bormn disease.

2) In the process :
Added chemicals in the treatment process as coagulants and disinfectants

and by-products such as THM

3)After treatment :
Added chemicals in the water distrbution and supply as chlorine(residual
chlorine), inhibit corrosion and contaminated bacteria through point-of-use

treatment device and leaking distributing pipe line

3. Environment Standard
To preserve the pleasant water environment and protect the human health
from any water pollution, the environmental water quality standards in the

rivers and lakes is established and standards, BOD and COD, are presented in

the table.
(unit : mg/¢)
Korea Japan
Classification US.A | France | Swiss |England
stream lake stream lake
factors 14 16 29 31 28 24 20 2
AA; 1 ;
I, 11 ) ! 1A; 3§ 1A 34
i A 2] i 1B; 51
o, 31 B 3 1B; 3~5 2 91
BOD m 6! - c-, 51 - - 2 5~10 | - 3f 174
v, 8l Di 51 3 10~25 ’
V; 10} E 104 4, 251
I; 11 AA; 11 ig 2022~
o; 31 A; 31 25’
COD - m, 6 - B: 51 - 9 25~ 40 - -
v, 8l C; 81
Vi 101 3; 40~80
' i 4 81 |

There are 552 water works in the end of 1994, environmental water quality
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standards in the rivers and lakes is classified from class I to V in Korea.
Four different treatment processes, A to D type, have been applied to each
classified water quality as shown in the table.

A type process is applied for stream water of 173 water works and B, C
type process are applied for stream water of 121 water works X and dune

filtrate. And D type process is operating for ground water and clean mountain

water.
i T ] 1
treatment No. of 1
rOCESS water
P works water treatment process
552 100
i total J(%)
A 173 |31%| LT. [>[EB.[>[MB.[>{CB.[>[SB.[>|FB.|>[ST [ >[DR.[ A WS,
B 121 229 LT, I e — ~ |FB._|ST.| DR.L WS.|
x
C 246 ‘45% I.T. _»E.B. —————————————————— — {F.B. N ST | ~=--—- —>|W.S.
1 . IL — - - !
D ( 12 1 2% LT. _,iE.B.( —————————————————— - |FB.| -=—==mmmmm=- - }WS.[
I 1 L J
I.T. : intake tower, E.B. ! equalization bed
M.B. : mixing bed, C.B. : Coagulation bed
F.B. : filtration bed S.T. ! storage bed

D.R. : distrbuting bed W.T. | water supply
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ZAdE] A |A59% 17 4595 23 3595 33

1994 | 350704 | 179(51. 196) | 142(405%) | 29(8.3%)

\ 1995 | 37270 & | 215(57.8%) | 127(34.1%) | 30(8.1%)
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Coliform(/100m¢) | 50~100 100~5,000 5000~20,000{ 20,0001
pH 6.0~85 5~6 3.8~5.0 381
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SEEE is N I
A FE ' BzAY
pop [B%¥Z mg/L| 075~15 15~25 > 25
1938 mg/L|  1.0~30 3.0~4.0 > 4.0
R 50~ 100 50~ 5,000 > 5,000
2 s N/10 |A] 82 5% °] 38} A2 Al g o] 5%o0]3}
T A 100014 | 20501 | o0 000014
ot 7t 5000004 | "
gzgnBd  me/LL 40~75 40~65 {40
e > 75 > 60 -
pH BqF |- 6.0~85 5.0~9.0 38~105
= ey HAd  mg/L { 50 50~ 250 > 250
B2 |- mg/L (15 15~30 > 3.0
Hs AW [mg/L ND 0.005 0.005
M - Z 0~20 20~ 150 > 150
g |- - 0~10 10~250 > 250

* Water Quality Criteria, State of California, Water Control Board(1963)
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