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ABSTRACT

The Han River is an important water source in Seoul and neighbouring districts, for public and in-
dustrial supply, and for agriculture and fishery. Nowadays, more than six million inhabitants are
supplied with water from this river. The total length of the river is 470 km, and has 17x10° m® an
average annual flow. The hydrographic characteristics at Seoul are 653 m%/sec in an average flow,
4,608 m3/sec in the maximum average flow, and 201 m%/sec in the minimum average flow. These are
influenced in some degree by snowmelt in early spring, and greatly by the flood during summer.
For the pollution problems, the periods of low flow are critical ones. As a rule they occur around
the months November through June. Nowadays, most of the sewage from towns and industries is
discharged untreated. Apart from domestic and industrial sewages, there are some discharges of
mineral matter by mines in the upriver region.

In general, water quality of the Han River is kept very clean and healthy until Kwangnaru of the
upper region of Seoul. A large pollution, however, is received in the downstream by the domestic
and indutrial sewages of Seoul. It can be seen that dissolved oxygen, COD and BOD; diminish mar-
kedly, and the intensity of almost every water paramter of the river continues to increase.

Comparison of the figures for 1971 derived from a sampling point 40 km downstream of Kwangnaru
leads to the conclusion that hardness, Ca and Mg were no changed; alkalinity, Si and soluble-Fe
were slightly increased; CO,, acidity, Cl, NO;-N, Cu, Zn and Al were increased in 2 and 3 times;
total residue, total ignitious residue, COD, BODs, NH,~N, PO,-P, Mn, Pb and total-Fe were increased
in 4 to 7 times; and SO,, particulate-Fe and Cd were increased in 10 to 11 times. On the other
hand, coliforms were increased in 650 times; fecal coliforms in 365 times; enterococci and total plate
counts in 30 times, respectively.

In view points of water quality standards, the down Han River water is now leveling out in Cd,
coliforms and fecal coliforms for the agricultural use; in dissolved oxygen and some trace elements
(Cu, Zn, Pb and Cd) for the fishery use; in ammonia, COD, BOD, and Cd for the drinking use.
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Fig. 1. The sampling stations for water pollution studies in the downstream of Han River, from Kwangnaru

(St. 1) to Shingok-ri (St. 10), in 1971.
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Table 1.

Summary of water quality of the downstream

{ ]une 15, 1971
Parameter Unit Surhce Water Bouom Water Wlnole Wa(er
Rm;w 1‘ Mean Range Mean Range J Mean {‘

Depth m — ‘ — — — 1.5—8.5 4.9
Transparency m — — - — 0.2— 2.4 1.3
w. T. °C 21.5—22.6 22.0 21.5—22.6 22.0 21.5—22.6 22.0
»H 7.30-8.05 7.64 7.28— 7.98 7.66 7.28-8.05 7.65
OZ mi/l 1 32— 3. 9(' 1 0"—5 82 4. 04 1.05—5 82 4.00
Oz Sat. % 2]1.4— (]3 3 64 2 17 1—94.4 65.4 17 1- 94 4 64.8
CO, mg/l 4.5—-9.9 7.6 4.6--10.3 7.3 4.5—-10.3 7.5
M-Alkalinity mg/l 35.9--49.3 41.8 356.9—50.1 41.8 35.9--50.1 41.8
P-Acidity mg/l . 10.3--22.6 17.3 10.5—23.4 16.6 10.3--23.4 16.9
Hardne%s L omg/l 36.3— 43 '38 8 36.3—45.2 39.1 36.3--45. 2 39.0
Ca mg/l 10. Z‘)*-ll 02 10 CO ‘ 10. 21-—11 02 10.62 10.21"11 02 10.61
Mg mg/!l 2.57—4.26 | 3.0 2.61—4.69 3.05 2.57--4.69 3.03
Cl mg/l 4.77—20.47 10.26 “ 4.66—21.77 10.49 4.66--21.77 10.37
SO, mg/l nd—0.9 0.4 0.2—1.1 0.4 nd-—-1.1 0.4
COoD mg/l 1. 89**7 93 4. 19 2 ()l—ll 33 4 80 } ]-89“1] 33 ' 4.50
BODs I mg/! 0 36-10 49 4, Gl 0. 26 12 89 G 68 0.26 22 11 5.65
Taotal Res. myg/l 67--219 113 67—1517 286 67--1517 199
Total Ign. Res. mg/l 37—158 75 34—1379 234 34-—-1379 154
NH-N ng/l 91—404 273 97—424 276 91--424 274
NO,-N g/l 13.9—42.9 25.7 12.9—41.5 24.9 | 12. 9 -42.9 25.3
NO;-N p/l 640048 850 | 671—909 87 | 640-960 | 854
Total Sol.-N mg/l 0.91—1.37 1.15 | 0.95--1.41 1.16 0.91 -1.41 1.15
PO,-P g/l 758 28 6—56 27 6-—58 27
Si0,-Si mg/l 1.34—3.64 1.71 | 1.32—2.60 1.62 1.32—3.64 1.66
Total-Fe ug/l 79—4231 963 ‘ 95—*5468 1312 79‘—o468 1137
Sol.-Fe pg/l 74—235 130 76—241 127 74241 128
Part.-Fe e/l —3996 833 2—5283 1184 2-—5283 1009
Fe*? g/l 15—123 64 12—125 61 12—125 62
Fet® ng/l 14118 66 8—157 66 8-—157 66
Cu g/l 1.6-5.0 3.6 2.0—6.5 3.5 1.6-6.5 3.6
Mn L et nd—59 | 16 nd—60 14 nd-—60 15
Zn ug/l nd—180 | 88 60—580 230 nd—580 159
Pb ng/l nd—124 | 82 nd—160 72 nd—1G0 77
Al e/l 6—12 { 9 8—12 10 6-—12 9
cd e/l 410 7 414 Lo 414 8
Cr g/l nd—40 16 nd 40 20 nd 40 18
H,S mg/l nd » nd nd

Phenol mg/l nd | nd nd

As mg/! nd | nd nd

CN mg/l nd nd nd

Tota] Cohforms nn/lOGml{ ZGOVIQOOOO ; 61444 100181500 81816 100—]90000 73630
Fecal Coliforms no/100m! 20--100000 18415 - 2085000 26523 20100000 22469
Enterococci no/100ml 0—1590 ; 642 i 02570 849 0-—2570 746
“Total Plate Counts no/mi 300117000 | 24403 i 133--112000 38066 133'“117000 31235

i

l Surface Water

|
|

|

Range Me:
20.5-—-23.5 21
7.15—7.85 7.5
3. 40—6. 54 5.2
54.5—104.0 | 8&3.

7.2--15.8 11
35.1—44.1 39.
16.4-35.9 26.
32 IA—4I 0 36.
8 83*—12 2() 10.

1.65--2.74 2.
2.41--12. 41 6

nd
1.64-10 13 { 4.

0. ¥9 4.28 2
63--151 b

26—53 i
2384 1t
4. l” 23. G 13.
385 49() 47
470--816 6:
2161 g
0.90--0.94 0.
341—1554 6'
73--184 1
157—1462 5
9-—4}1 :
36—174 H
1. 6—6 7 3
1—17
15—39
12—48
2—4
nd—8
nd—20
nd
nd
nd
nd
100--58330 | 1%

20030030 7
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Han River, from Kwangnaru to Shingok-ri, in 1971.

September 20, 1971

( Bottom Water

Whole Water

December 28, 1971

Surface Water

| Range ! Mean Range ’ Mean Range Mean Range Mean
: - — 1 2083 5.8 ; — - — -
‘ - - 1.1-2.5 1.7 — - - _
{ 20.8—21.5 21.0 20.5—23.5 21.2 1.2—-2.6 1.7 1.4--3.7 2.1
I 7.25-7.85 7.60 } 7.15~7.85 7.59 | 7.00—7.85 7.6 7.37—7.98 7.7
j 3.51—6.82 5.25 { 3.40—6.82 ) —§25 ‘ 5.43--9.65 8.11 5.45-—10. 44 8.15
56.3—108.0 83.5 | 54.5--108.0 | 83.5 | 57.0—98.0 82.7 67.8--106.3 84.0
L 7.3-16.7 | 11.7 7.2—16.7 | 11.8 ||  56—15.1 | 1l.1 7.1--20.0 | 12.5
| 34.7—44.3 39.7 34.7—44.3 39.7 43.5—57.6 52.6 44.4—64.0 54.1
f 16.6—38.0 26.7 16.4—38.0 26.7 6.0—18.8 12.6 6.0—22.6 14.1
! 31.9—40.1 36.0 31.9—41.0 36.1 41.2—53.9 47.8 40.8--51.6 47.7
9.56—11.31 10.58 8.83—12.26 10.50 12.47—15.76 ‘ 14.00 11.53--16.49 14. 10
1.82—2.88 2.34 1.55—-2.88 2.40 2.39—4.03 3.08 2.52—3.89 3.03
1.92—11.38 5.80 1.92—12.41 6.02 6.76—19.18 14.22 6.76--20.90 14.64
nd nd 0.3—9.7 2.7 0.4--11.8 3.0
1.17—11.33 4.30 1.17—11.33 4.41 : 1.95-33.99 | 21.67 3.78—41.23 25.94
0.39—6.29 2.72 [ 0.39—6.29 2.50 3.69—17.68 E 12.50 i 3.87-—18.82 12.90
68—260 108 ‘ 63--260 98 90—126 108 100—237 144
28—54 41 26—54 40 39—064 49 58--128 83
3—387 146 2--387 153 103—1017 662 151--1052 697
4.3—29.5 13.8 4.1--28.5 13.5 7.0—28.9 21.0 9.1—35.3 23.7
378—529 470 | 378--524 460 | 481786 585 467780 578
503—843 630 470--843 627 i 863—1566 1268 942--1554 12909
21—63 41 21--63 41 | 6—108 56 5147 64
0.87—0.93 0.91 0.87—0.94 0.91 2.31—3.30 2.72 2.38—3.59 2.81
421 —2482 920 3412482 789 684—1255 956 659--3689 1368
‘ 39—119 82 39184 95 215—515 337 ‘ 225—633 368
342—2391 838 157—2391 694 168--1011 618 284—3006 1001
8—45 22 8—45 23 23—275 159 26—274 165
31—108 60 } 31174 72 98—263 178 2—457 202
2.0—20.9 10.0 Iu 1.6—20.9 6.8 3.6—8.3 6.3 12.9—17.8 16.0
3—24 13 1—24 11 16—164 99 12--182 110
14—50 22 14—50 24 21126 73 28105 73
12—72 36 12—72 34 24—118 67 24—120 74
2—4 ! 2--4 3 2—12 9 2—14 9
nd—8 ! nd—8 3 nd—24 16 nd—24 14
nd—20 4 nd—20 4 nd-—40 30 nd—40 30
nd nd — _
nd nd — —
nd nd — —
nd nd — —
'| 200-46030 | 14400 10058330 | 14785 145—48000 18116 1044600 | 19043
Vo 10024400 7521 10030030 7697 45—18700 7886 0—17200 1029
) 142—3503 1174 1423503 1156 25—2330 1247 0—4650 1872
) i 18000-*320000} 132800 15000—360000; 104900 1050~235125; 143190 4290--238235! 155154
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O, 6H¢] 1.05~5.82 ml/l (4.00 mi/D), 98|
3.40~6.80 ml/l (5.25m I/1), 1254 5.43~10. 44
ml/l (8.13ml/D) = #Ehstz, JKidel =gt &F
B ZR5L 3A vehdd. ETKERS &8
ZERE 719 oy HTRRA wet BEREE
& iR i, FHERAAT FEl ==t
1.05mi/l 8} FEf@E 6R)71A T35k Aol gl
o}

E o]l AL MFE: ve 68T 17~94%,
9l & 55~108%, 12Hl¥& 57~106%= = 3L,
EA7AE obd 90% k9 ffnES A,
#3) BIFS kEEg A HIEITE, AER

& AXE Tl EftHel, WBTEHE ST -

Bt dolv, 2 THEAAE =% Btdo.
ol gl ate] =M, HIABIANE HBE 17%, T8

20%9) HEBE BHEA E¥E=E Aol gl

CO,, M-gslalgg, P-BRE, BE 2 H59
EER, HWBE5] #EHe FoE 2ot

CO, 6/ 4.6~10.3mg/l (7.5m g/, 9l
7.2~16.7 mg/l (11.8mg/D), 12H] 5.6~20.0
mg/l 2 %ghets, 6B A= 9, 124 = A,
KE 8 SBERE B2 9o, COBEL 5t
Ti@Ed ==t wmdct.

M-tgt2| B 6H ¢l 36~50 mg/l (42mg/D), 9
Hol 35~44mg/l (40mg/D), 128l 44~64
mg/l (54 mg/l)2 BEZ 3, 9F H=z 12H-l
ad. k@ & SEERE =z, HT8E
o =&} gt}

P-®E 6Ho 10~23 mg/l (17 mg/l), 97l
16~38 mg/l (27 mg/l), 12B<1 6~23mg/l (13
mg/Hz WEs=z, 9H A=z 1284 & 3¢
vepd el Kol "8 SBERE A9 deovt
989 kA HEinstE Aol HBIZ, ¥
Ti@zel =t mingtct.

BE 684 36~45mg/l (39 mg/l), 98] 32
~41 mg/l (36 mg/D), 12H¢l 41~54mg/l (48
mg/) 2 WEHSt, 97 A= 1284 Ak K
Bl @& SEERE A9 glod, HTAR
otet oh4 sty gEEs A gt

Bty 6H 4.7~21.8mg/l (10.4mg/D), 9
Rell 1.9~12.4mg/! (6.0mg/l), 12H] 6.8~
20.9mg/l (14.4mg/D e #EHstz, 9H A=

12Re) 2o}, Kfgd B & §EERE A 9=,
WFBEA we BES Bhnolt dodot. By
B F4AAAE AY Bwmsl glel 7mg/l LT
7b HEFRE O HEILEAN A AEEY-Y A 8
== Aol rBEL .

Ca, Mg, SO,, COD 2 BOD; 9| Z&5%l, #bB)
Bl g FoEe 2},

Ca®t Mg Ca+ 68 10.2~11.0 mg/i (10.6
mg/D), 984 8.8~12.3mg/! (10.5 mg/l), 128
of 11.5~16.5mg/! (14.1mg/Dz ¥Esl=, 6,
98 B3 12H4) thx ®inste.

A Mg ¥ 684 2.6~4.7mg/l (3.0 mg/D),
9H¢] 1.6~2.9mg/l (2.4 mg/D, 12H 2.4~
4.0mg/l (3.1 mg/D) = BWEhslx, <A 12H &
f@e vebdg. Cast Mge =% Kol =&
BEERT AY =, HTREA o=} g3y
Bzt o EESA gk, = Caol QoA
T 12Hel FEIETHESY 9 Binot @Eeln o
o FERES] BRnCh #ERE o

COD 684l 1.9~11.3 mg/! (4.5 mg/L), 95 ol
1.2~11.3mg/I(4. 4mg/D), 128l 2.0~41.2mg/!
(23.8mg/D 2 BEstz, 6,95 A3 12H6| 2
t}. COD & ERK7 FEked 23, HTE
ol ool EIRMCE BN, FIEIIE A
MZEC A4 BRXES 2ot 2, HinBE Tk
el e 23]8 zte] @AV elvks gt

BOD; 68 0.26~22.11 mg/! (5.65 mg/L},
9H <l 0.39~6.29 mg/l (2.50 mg/D), 12H} 3.69
~18.82mg/l (12.70mg/D 2 #Ehs}s, 9F o
= 12Hel %7}, BOD; = COD ¢} #o] [EEK
9 ol d4 2, KRTEES g3 #Wkme
2 {mdlv, 6, 9,128 % 5dA E44XE o}
A FHy s5mg/l YT &EE el By
A3E KKl #ERE Y, 3G = Eik
Bitslel #HABAAE FH J=AE H&iE
22mg/l 7tA] EFg.

ARBIY), RMAEY), REEE L E59
EHF, HELR BB 57, 8 Het 2.

AEMEYI BRBER ABREYL 6
67~1,517mg/l (199 mg/D, 9K 63~260 mg/!
(98 mg/D), 1289 90~237mg/l (126 mg/D) 2 4%
Btz 66l =3 9Fd Yo}, BB 4
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H KBk EREKANAN S8 1, MYE T ol o] HEMEFEE-S GHel 34~1,379 mg
ER7HA = HTARA ot 479 st gle /L (154 mg/l), 9F ] 26~54 mg/l (40 mg/D), 12
v |N-E = E&el gk 1,500 mg/l & L3 Aol 39~128 mg/l (66 mg/) =2 BWHysts, ZEHE
SHE [WE /s Loldo. BREYA 7o) 6Hol 3 9H ¥k da] &
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Fig. 5. Seasonal changes of CO,, alkalinity, acidity, hardness and chlorides in the downstream of Han
River; plotted distance from headwater in 1971.
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Fig. 6. Seasonal changes of Ca, Mg, SO, COD and BODs in the downstream of Han River; plotted
distance from headwater in 1971.

ke K@K 80 2z, HTBE = REMSEYS BREPY HIT LEFS K@
2 A9 &89 #Eo] gov wMTHEAAE KA 43~66% (51%), ERKAA 37~81%
#igs 2, AL WZE~FNH o4 T (68%) ol 32 FHgste] 55% A =7} Art.

BEuEe] Bt 9 A vz g = SEWE NH N2 60| 91~424 pg/l (274
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g/, 97 ol 2~387pg/l (153 pg/l), 12H9) 151 1284 "o}, K@ d& a8ERE 2 =,
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Fig. 7. Seasonal changes of total residue, total ignitious residue, NH,-N, NOg-N and NOy-N in the
downstream of Han River; plotted distance from headwater in 1971.



BT WY 37

BA A 2E e dehiiy 2 Lre &
ol A= HTBRA ==} gl

NO;-N & 6H¢l 640~969 pg/l (854 pg/D, 9
Bl 378~529 pg/l (460pg/l), 1289 467~786
pg/l (582 pg/D = Bghstz, OH) A= 6Ho &
. BRI THF~SHAERNA FEfie o
2} iy 500~900 pg/l 9] EEe) glo o)z
H T BB ael BABR ol b,

NOp-N = 674 13~43 pg/l (25 pg/h), 9F ol
4~30 pg/l (14 ug/D), 128 o 7~35pg/l (22 pg/l)
2 @#ghsla, 98 Az 6H wBoh AfEd u-
EEEERT A9 gz, F4AAE A9 &
ol #FsEI Y = LTS EBAE MTER
of wfet B Wit Yol

PO,-P = 6o 6~58 ug/l (27 ug/D), 9H I 21
~63 g/l (41 pg/D), 127 o) 5~147p/l (60 pg/D
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Fig. 8. Seasonal changes of POy-P, Si05-5i, soluble-Fe and total-Fe in the downstream of Han
River; plotted distance from headwater in 1971.
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2 sEpstz, 6Hol Ax 1284 wBe. 9 K
Bl =& #Ee A9 fx, SdANe A4
e gro]l SV 2 LTY EWAANE T
B ol BEED s deldd.

Si0,-Si = 68l 1.32~3.64 mg/l (1.66 mg/l),
9H ¢l 0.87~0.94 mg/! (0.91mg/D), 1284 2.31
~3.50mg/l (2.77mg/DZ BEhstz, 9F< A=
128 B4, KB #E SE8ERE A9 ¢
2, MTFER gt fxo FHe dovt H
#atx] gz, 53 979 EkHdE BT
A FHRBE7A Fy 1mg/le] H—& e e
WE Zlo] HEA.

BRI BT 68 74~241pg/! 128 pg/D, 9
Hell 39~184ug/l (95 pg/l), 128 215~633 pg
/(352 pg/D 2 BEHS 2, 9F6 Hol 12He 2
2, KEgd 4E aBEERs BEEA 9. T
el & B Bk OR)dE &t o

39
H2WT LAY

R &
(LI =

3, WKEH s ST T}
w7t dejdh

2@ 689 79~5,468 pg/l (1,137pg/D, 9F
o 341~2,482 pg/! (789pg/D), 127 o) 659~3, 68
9pg/l (1,162 pg/D = BWEySt =, FHAlZ A8
Re glov, FMEH A3 Hlo] dojvix g
2, o]AL KA 6R¢] Az 128 uith
2E= BHE XEKRTS BEEKY S8
2, WTFBRA == 49 Emst Aotz @
=t

Cu, Mn, Zn, Pb, Al, Cr 2 Cd 5 #ELE
B FHR, MBS BEe HoES Aot

Cu 674l 1.6~6.5u8/! (3.6 #g/D), 9731 1.6
~20.9pg/l (6.8pg/D), 12Ho) 3.6~17.8 ug/!
(L1pg/Dz #Eyst=, 6Fc] A 12R w
o KEBA SEZERE AL BASE EEK
oA & el 1z, FTARC gt i
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#mmst ok, 689 ASolE 2ERS 54
3~5ug/le) BEE et 8l

Mn 670 0~60pg/! (15p8/1), 97 1~24 pg
/1 pg/D, 12H 60 12~182pg/1 (104 pg/D = 82
s, 9 A= 1284 w@rh Mn g REK
B} Rkl tha whe fHmel slu, HTAR
o whet <kzbe] Einst Gelvht EiEEA g
12 Aol #3EITHEA A aBol #ogdd, 54

Tl A ol Bl e ¢ vehiz gl

Zn 6H) 0~580 g/l (159 pg/D, 98 14~
50 pg/D, 128 21~126 pg/l (73 pg/D2 B
k3, 98 Az 6Hel gl 6F<l e EAEI

A EEKS &8 3ot 9, 12HdE A
EHo QlolAx, B HTER ot
ot 29 #Einst deivtz A

Pb 6Hel 0~160 pg/l (77pg/D, 9l 12~
72 pg/l (34 pg/h), 128 24~120pg/l (71 pg/D
2 #Epstn, 9Fo) Az 6Ho Bt ERBK
A tta 8ol B8 el ot A &
, WFBRA g3 g4y 8Bl dojrd.

Al 680l 6~12 pg/l Qpe/D, 9AN 2~4pg
/1 (3 ug/D, 128 2~14 pg/l Qpg/Dz BE
sz, 9H0 A= 68l gt KE] #E &
BERE AY 9=, HTHRA == Fi8
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ol goldd.

Cd 674l 4~14 pg/l (Spg/D, 9Al 0~8 pg
/1 B pg/D, 12B0] 0~24 pg/l (15 pg/DE BE)
sz, 98 A= 12F @ KEH SE8E
BE AY g3, HTRE oot BES HE
o] gojrtz U,

Cr 6800 0~40 pg/l (18 pg/D), 9F) 0~20
g/l (4 pg/D, 12H 0~40 pg/l (30 pg/D2 B
Bistz, 95 A= 1280 2. KBS &&
ERE A9 9z, AR o=t e 8
o] deojdrt.

Hibe BMPHE 128 BAT 6A 9H-
F s, CN 2 #ifbk#EE WESG 2 547
FeEol A RS Hikel g AE &R = A
oreket.

KR, HEE ABE, BERE 9 0
B 2O, WEY BES HI0~11ES 2
o},

KABEEE  6Hc] 100~190, 0007 /100m! (73,
63071 /100md), 98] 100~58, 3307} /100m! (14,
78574 /100ml), 12H 1 10~48, 0007] /100m{ (18,
58071 /100ml) 2 #Fh3tsz, 9F] A Y=z 6H
it KEfZE FEKR S EREKAA =
o e ol vehvtz, AR =E Enst
g, & KBEE JddAde FYFEAA
o] H#R MR B KBEYE Bl AF
o] AEMBA HF2BTEALOl ol A RES] MREE
£ e 2 LTS HEdAE o338 gl
E BHRE ez o

¥{EHE KBWHE 684 20~100,000 7} /100m £
(22, 46971 /100ml), 9H ¢l 100~30, 03074 /100m ¢
(7,697 /md), 128 0~18,7007] /100m{ (8,980
A/100mD 2 #EHetz, 983 APz 68 ©
orch. A ERKS &&0 wx, RT@R
ope} @7 Dol Fie] wetAE FHAAE
T Biol doju, ABERE~F2EINE B
A BRES REE Y 2 LT ERA A
= o3ld thad @EERe] ot gl

BRERE 63l 0~2,57071/100ml (746 7] /100
ml), 98] 142~3,503 7} /100m! (1,156 74 /100
ml), 1284 0~4,6507 /100m! (1, 5317 /100mD
2 #@stz, 6 9= 12R4 =i o

H el

Al ERKS SRl Bz, AR web
Az, AEB~REEIE B4 A3 g
BEo)l el

—MEHAE 68 133~117,0007 /ml (31, 23574
/mb), 97l 15, 000~360, 0007} /ml (104, 9007}
/mb), 1254} 1,050~238,235 71 /ml (149, 1727
/mz Bghstz, 6H] AUz 12Re] whoket.
Aoz EEKY a&0 2z, ZFHfid oo
A HBEYE A3 —RMES Rl Yo
v AERER A RS Hol ol FoA, o
Aol o] WEe AFIHAA THigel o=
E.

% ®

A SRS L2 8 BILTEREOK ¢
= ZE G, BHRET 2 L ARES &t
o} Lol st fRAEC] ok, Hljile] @ob=o]= i
guo EYLES WY e, el E)ike ot
ToRRERCl wHeh HREA SV, LS L

o T AL obd EHAERAR WRSA 3
2 QiAo &l =Y BT Lk, HiE
9] B B Ha, KEdAA FvRet
2 T3 @gz2stx BFG Fkor TG
(Choe and Kwak, 1971; Choe and Kim, 19717,
FUETHEEE 6008 Ang: AdEe A%
#Elme] BBk 2 2EF THEBKe o8
& Bieol dojvt, TFHukES KEES £/
FiAC & HES mRsz 9.

— K EL FFe] buKE BUKE TFHRES
2 Z= o] AR whel Hhue] 1
e ®, MEET ABE~H2EIE R A
BRI HYURRES ol Fo] Wik = ol Hikn
of HASA Hu, 197159 6/, 97 % 12He]
s 4% KES Fste LurFelA g~
A ol 2l Alolo] whe JKEHBHGRIHL-
goFs} 2ot

o] Aol g JKidel oA E HARS) KW
BEY Bk Bl H2FIMYe i
v s 2.5°C (6R), 8 1.2°Ce AR ES L
Joylz glxz, HEHEE & 1/32 ETHz,
PHE 0.330] £ = BiE{LBRe] Qoidrh
= R A oF 97%9] MRMEE M, #r
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Table 2. Camparison of average roads#; of water parameters at Kwangnaru (St. 1) and Haengju (St. 9)
~Shingok-ri (St. 10) in 1971.
Parameter Unit szg?'gx;z;ru Hoake_r;igj&:-:sg_irllgj Parameter | Unit 1[ szgrtx.grigru { ?fi?g(Jsu:g?ig%
Transparency m 2.0 0.7 Total Sol.-N | gg/l 841 1,032
pH 7.70 7.37 PO-P pe/l 11.2 54.5
02 Sat. 9 96.6 46.7 Si0,-5Si mg/l 1.58 1.73
CO, mg/! 7.8 13.5 Total-Fe prg/l 409 3,006
M-alk. mg/l 40.7 49.0 Sol.-Fe pe/l 163 225
P-Acid. mg/l 14.9 25.7 Part.-Fe rg/l 246 2,781
Hardness mg/l 40.5 42.6 Cu g/l 4.4 8.1
Ca mg/l 11.6 11.9 Mn pg/l 8.1 51.2
Mg mg/l 2.8 3.1 Zn pgfl | 60 139
Cl mg/! 4.7 15.4 Pb ug/l 25 105
SO, mg/l 0.28 2.53 Al pe/l 3.7 9.7
COD mg/l 2.2 12.7 Cr g/l 0 33
BOD; mg/l 1.7 14.1 cd pg/l 1.3 13.3
Total-Res. mg/l | 80 360 Total Coli. "0/ 136 89, 113+,
Total 1g-Res.| mg/l | 49 254 Fecal Coli. p 93 33,938+,
NH,-N pg/l 93.3 444.2 Enterococci ” 7 2,013%;
NO;-N sl 10.4 33.4 Tg;‘ﬂﬂfsla‘e no/ml | 7,431 203, 217%;
NOs-N - ug/l 737.5 554.0
*; Average loads of water parameter were used the data for June, September and December.
*; Figures show at the Pedestrian Bridge (St. 5).
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Table 3. Drinking water standards and the Han River water quality.
Parameter Unit | YVFS*I_ yvsaie}isslt);rltgl:rgg*z Staﬁo‘n of Over St(tmdA
Raw l Acceplable | Allowable Recommededj Reject ards in the Han River

Color units | 300 ! 5 50 15 — -
Oder TON *3 I *3 *3 3 —
Turbidity units - 5 | 25 5 —
Ammonia mg/! 0.5 | — — — — 3§d Han River Bridge
Calcium mg/l — ( 75 200 —_ - t. )
Chloride mg/l | — 200 400 | 250 —
Copper mg/l | 1.5 } 1 1. 1 —
Iron } mg/l 50 | 0.3 1 0.3 —
Magnesium i mg/l - 50 150 — -
Manganese | mg/l - 0.1 0. 0.05 —
Silver " mg/l - :’ — — _— 0.05
Sulfate | mg/l - 200 i 400 250 —
TDS*, ‘ mg/l (1,500 500 | 1,500 500 -
Zinc | mg/l | 15 5 | 15 ; 5 —
Artsenic \ mg/! , 0.05 - | 0.05 | 0.01 0.05
Barium mg/l o — — i 1. — 1.0
Cadmium | mg/l ¢ 0.01 ‘ — ' 0.01 — 0.01 %é(tl Ha)n River Bridge
chomgn | mel! | 0.05, — | 005 - 0.05
Cyanide mg/l | 0.02] — ] 0.02 0.01 0.02
Fluoride mg/! 1 1.5 1  — 1. 1.3 2.6
Lead mg/l 0.05 | — l 0.05 - 0.05 Kwangnaru (St. 1)
NOs-N mg/!l v - ; - 10 —
Phenols mg/l 1 0.002 0.001 | 0.002 0.001| —
Selenium . mg/l “ 0.01 " — ; 0.01 — 0.01
CCExs ' mg/l | 0.5 - 0.2 0.5 0.2 -
Oil and Grease, mg/I 1 1 — — 1 — — ) '
COD mg/l | 10 _ - l _ - .'-égz Iign River Bridge
BODs mg/l 6 1 _ _ ‘. — _ :zgctl lign River Bridge
Coliforms no/100m!l [ 50, 000 1 I‘ - I — 1 lgggesst)rian Bridge

*; Cited from Cox (1964)
*3 Unobjectionable
#5 Carbon chloroform extract

*, Cited from USPHS (1962)
*, Total dissolved solids



44 :

o] R b ' AL ¢ Ak HHAK
y} tha gko] RS B nAAKEAE
COD (5.0mg/l2 HEs =z 47 MIBITH
By, gmol (0.1 mg/lz HEAL JE)7
2 aE, B (20.0mg/l & HES 2 St
PUsre #usdd A 282 &5 o
BB Sr e Bigele HEA RIHAKe
COD, iy, ity wg, Al Cu Sl
HERES) o T ErEe] RIS Slolobwt AY
A et

oz FEMK, F KEKE2AY FhLE
WHO (Cox, 1964)9+ S fopik#gHE (US-
PHS, 1962) 3 #ikebd #3:sh 2ok, o] Al
o &be T F kg gxel, COD, BODs,
Cd ol QolAE #3FILHF I, KEEIFEL2A
= AEESH, Pbe gl wAw FF5H
EAGEY Ko zA #EHEA Esote FlECl W
#=A =t

b )

oz AFIEME B BT o
fF0, SOEOHL, RHS, SO FEREl )€
¥ ®oo

Flo N

%

T XM

American Public Health Association. 1965. Standard
Methods for the Examination of Water and Wast-
ewater, 12th ed.

Anon. 1960. Report of the water pollution research
board, with the report of the director of the water
pollution research laboratory for the year 1959. Dept.
of Sci. Ind. Res., H. M. Stationery Office, London.

Aquatic Life Advisory Committee of ORSANCO. 1955.
Aquatic life water quality criteria—First progress
report. Sewage ind. Wastes J., 27, 321-331.

Eik. 1970, AAHAEEL S, 2 KEGR B
T HFEWIR. 127-226.

® M. 1968. T KB
BRBRBIERGE, 3, 47-54

O #ef - JUEM. 1968, BILTHARES KR
s M IEaE @S] £t RRBEEE
®ik, 3, 16-25.

g - 88m- PEE. 1968. Wil £RUE L *

AREB gD Y HE.

H
Tol L) FLY 2 KRB, WG
38, 3, 26-38.

i - L.
M G4

1970. 8 TR piAR ) Feplid 14
SRS ik, 5, 59-G4.

B SERAL 1970, A FHOAES i
2 i, SRR, 5, 52-58.

Choe, S., and G. C. Kim. 1971. Bacteriological water
quality of Lake Eui-am. J. oceanol. Soc.
78-84.

Choe, S., and H. S. Kwak. 1971. Chemical water gu-
ality of Lake Eui-am. J. oceanol. Soc.
63-77.

Cox, C. R. 1964. Operation and control of water trea-
tment processes. World Health Org., Geneva, Switz.

Geldreigh, E. E., H. F. Clark, C. B. Huff, and L. C.
Best. 1965. Fecal-coliform-organism medium for the
mbrane filter technique. J. amer. Water Works As-
so., 57, 208-214.

Goto, K., T. Komatsu, and T. Furukawa. 1962. Rapid

Korea, 6,

Korea, 6,

colorimetric determination of manganese in water
containing iron. A modification of the formaldoxim
method. Anal. Chim. Acta, 27, 331-334.

PHEEA. 1960. KEHELE. Ja, 9.

BUB L 1969, Bt oY) BEAKEIR MLEEE
. WEEPER S, 2(3-4), 51-67.

BLIRER - WRep2E, 1971, PNAGRY KER W 2 6
PRIl BT BAgE. sRbeA#erik, 43-4), 7-
15.

Jones, J. R. E. 1938. The relative toxicity of salts of
lead, zinc, and copper to the stickleback (Gasterosteus
aculeatus L.) and the effect of calcium on the tox-

15, 394.

REASE - B E - R - BIRML 1968, A&l B
Rg W Reel BAE @48 HEEBIR (F—-#D.
I ER, 11, 155-164.

McKee, J. E., and H. W. Wolf.
criteria. Resources Agency of Calif.,
Quality Control Board, Pub. No. 3-A, Sacramento.

Water

icity of lead and zinc salts. J. exp. Biol.,

1963. Water quality
State Water

National Technical Advisory Committee. 1968.
quality criteria. FWPCA, Washington, D. C.

HA4r Pr{b ey « JbiEYH. 1967, Koo, LB
A TE.

Pickering, Q. H., and C. Henderson. 1964. The acute

toxicity of some heavy metals to different species of
warm water fishes. Proc. 19th Ind. Waste Conf.,



TS By 45

Purdue Univ. Strickland, J. D. H., and T. R. Parsons. 1968. A
Rudolfs, W., G. E. Barnes, G. P. Edwards, H. Heuk- practical handbook of seawater analysis. Bull. Fish,
elekian, E. Hurwitz, C. E. Renn, S. Steinberg, and Res. Bd. Canada, No. 167.
W. F. Vaughan. 1950. Review of lilerature on toxic U. S. Public Health Service. 1962. Drinking water
materials affecting sewage treatment processes, str- standards. U. S. Public Health Service, Publ. No.
eam, and BOD determinations. Sewage ind. Wastes, 956, U. S. Govt. Printing Office, Washington, D. C.
J., 22, 1157. Utsumi, S. 1952. New colorimetric determinations by
Strickland, J. D. H., and T.R. Parsons. 1960. Amanual use of thiocyanates. I-II. New colorimetric determ-
of sea waler analysis. Bull. Fish. Kes. Bd. Canada, ination of chloride using mercuric thiocyanate and

No.125. ferric alum. J. chem. Soc. Japan, 73, 835-841.



