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STUDIES ON THE WATER QUALITY OF THE HAN RIVER
WATER, AND WATER QUALITY STANDARDS

Sang Choe

Korea Institute of Science and Technology

ABSTRACT

Monthly mean values for EDTA hardness in the Han River water werce determined for March 1966

through May 1957. The hardness was retained a range of 22-59 mg/L, the maximum value of 59 mg/L

was approached in the months of mid-winter, indicating a seasonal variation

a. The annual ranges

of Ca and Mg were 3.7-9.1 mg/L, 1.5-10.4 mg/L, respectively. Thz annual range of Mg : Ca ratio
was 0.18-2.60. And the hardness correlated closely with Mg volume.

In Korea, fortunately, most river waters are not yet suffering from damaging pollution. We must

try to establish our water quality criteria based on scientific data, and make research recommendations

for the following water uses: public water supplies, aquatic life and wildlife, industry, rccreation and

aesthetics,
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Fig 1, Seasonal cycles of EDTA hardness and Mg : Ca ratio of the Han River water from 1966 to 1967.
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The Han River water qualities, and comparison with U.S. and Europe WHO water criteria.

Criterion Value

Parameter i»—»-—-i—vv — - T e e

| Maximum Mlmmum i Mean | U.s.A J Europe (WHO)
! | - Natural !

W.T.(°C) : 27.0 0.2 | 13.2  temp.+2°C | -

»H 7.5 6.5 6.94 | 6.5—85 |  7.0—8.5

O, Saturation (%) 105.0 89.6 l 97.9 | 85 ‘ —

CO, (mg/L) 2.8 6.7 16.4 | - —

Hardness (as CaCOa mg/L) 21.7 58.6 35.8 200 l 100—500

Ca (mg/L) 9.11 3.66 6.59 50 | —

Mg (mg/L) 10.35 1.54 4.38 20 1 —

Cl (mg/L) 13.07 5.02 8.97 50 ‘ 350

BOD (mg/L) 3.06 0.01 1.47 20 ‘

COD (KMnO; mg/L) 6.82 0.88 2.53 — i —

NHN (pg-at/L)* 7.65 0.45 4.06 | 35.7 | 35.7

NOs-N (pg-at/L)* ; 0.90 0.12 0.40 | — | —

NOs-N (ug-at/L)* 35.85 2.90 17.65 357 357

Total Soluble Nxtr*(‘)gen 8.83 41.96 22.54 — —

PO,-P (,,5 at/B** 0.58 0.09 0.23 | 4.8(Total) -

Si0,-Si (mg/L) 15.30 | 3.80 8.7 no no

Fe (pg/L) 82.8 % 18.5 49.9 150 100

Mn (pg/L) 58.0 15.0 32.0 100 100

Cu (pg/L) 4.66 0.30 1.45 100 50

* Multiply by 14 to obtain gg.
** Multiply by 31 to obtain pg.
no: No standard proposed. Turbidity will include colloidal silica.
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Fig. 2. Relationship among EDTA hardness, Ca (O) and Mg (@) of the Han River water.
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Table. 2. Surface water quality limit proposals, State of Washington. (by Rambow

and Sylvester, 1967; All values in mg/L unless otherwise specified)

Fresh Water

Salt Water
Parameters — e e s e [ _ —

l Standard ‘ Goal Standard B Goal
Alkalinity (phenol.) *1 *1 ‘ *1 ‘} *1
Alkalinity (total) * *1 } *1 ; *1
Ammonia nitrogen 0.5 0.3 J 0.003 | 0.0025
Arsenic 0.005 0.003 L 0.004 . 0.003
Bacteria *2 *2 ‘ *z { #2
Barium 0.05 0.01 | 0.06 | 0.05
Bicarbonate 3 *3 ﬂ *3 ‘ *3
BOD 2.0 1.0 l 2.0 1.0
Boron 0.3 Q.1 ¢ 5.5 4.7
Bottom deposits from None None None None
waste-water discharge
Cadmium 0.001 0.0005 0.00013 0.00011
Calcium * *4 *4 *
Carbonate *5 *5 *3 *5
Carbon chloroform ext. 0.10 0.00 0.10 0.05
Chloride 20 10 1209% of nat. Nat.
Chromium 0.01 b Tr. 0.00006 0.00005
COD *6 ‘Q *8 *6 *8
Coliforms 240/100m! ‘ 50/100m! 240/100m 50/100ml
Color 5 units over | 5 units | 5 units None

nat. |
Conductivity 125% of nat. ‘ 110% of nat. 120% of nat. Nat
Copper 0.02 above % 0.05 0.06 0.05
background ! |

Cyanide 0.01 i 0.005 i 0.01 None
Oxygen 85% sat. 95% sat. .  85% sat. 95% sat.
Fecal streptococci *1 : *7 j *1 *7
Floating solids None i None i None None
Fluoride 1.0 0.5 1.5 1.3
Hardness (CaCOsy) 20-125 20-75 — -
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, Fresh Water [ Salt Water
Parameters R B —_
‘ Standard " Goal ' Standard ’ Goal
Hydroxide ( None ; None ; None None
Iron i 0.1 above nat.' 0.0 above nat.| 0.2 0.01 above nat.
Lead ‘\ 0.02 . Limit of det. 0.004 ! Limit of det.
Magnesium *8 *8 I *8 ‘ *3
Manganese 0.01 Tr. ‘ 0.04 ‘| 0.002
Nitrate ‘ 0.4 avobe nat.: 0.1 above nat.i 0.6 I 0.6
Nitrogen (total) | 1.0 above nat.! 0.4 above nat. 0.6 [ 0.5
Odor o3 lo10 b [ 10
Gil and tars © None None ! None | None
Pesticides* t ? |
H | 6.5-8.5 t o 7.0-8.0 I 7.5-8.4 | 7.5-8.4
Phenal 0.0005 | Limit of det. |  0.05 0.04
Phosphate (total) ] 0.15 i 0.03 l 0.4 0.3
Potassium ! 5.0 l‘ 2.5 l 450 ! 380
Radioactivity | USPHS DWS = Nome | USPHS DWS |  None
Selenium | 0.002 " Limit of det. | 0.005 \ 0.004
Silica l, %3 ‘i *9 ! *9 ; *9
Silver | 0.003 | Limit of det. ' 0.0004 | 0.0003
Sodium 35 over nat. } 10 over nat. ‘ 12,500 ‘ 10,500
Sulfate ‘ 30 ! 15 | 3,200 2,700
Surfactants ‘% 0.10 LAS) | Tr. (LAS) | 0.10 (LAS) | Tr. (LAS)
Temperature i Nat. temp. Nat. temp. i Nat. temp. Nat. temp.
I +2°C { +1°C 1 +2°C +1°C
Total dissolved sol&s i *10 | *10 1) *10 \ *10
+loxicants f None ! None | None | None
Turbidity } Nat. | 5 units : 5 units ]\ 3 units
Viruses** i ( |
Zinc [ Limit of det. Limit of det. ! 0.012 0.01

* Insufficient data.

**  None proposed at present.

*1  No specific limits.

*2  No limit specified—refer to coliform crganisms.

*3  No limit specifiep—relates to conductivity and pH.

*t  No limit specified—see hardness.

*5  Although carbonate itself in moderate concentrations is not particularly detrimental, it is associated
with high pH values. Any carbonate discharge is not to be detectable below the point of discharge.

*6  Since the chemical oxygen demand is related to the BOD, DO, and CCE and is not a determination
in the basic data program, it has no limit specified herein.

*7 Fecal bacteria are represented by the coliform group standard.

*8  Controlled by hardness content; no limit specified.

*¢  No standard proposed. Turbidity will include colloidal silica.

*10

No standard proposed. Couductivity standards are related.
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