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Hong Sa Uk: Water Pollution

SETRY BES BHEEd oot WREMe2 #igE s B ek shir KER
kol ZAoleh. EFEE 9 HiilA PrHi=E+ BAKE m)lleld MBY & iHhste L%k
M BARES HEAA AB LR Fod A2 @AY bk 9 BTEAKELEZE
TEGSHA =] #HIAL RV BUKEC] AT BEE Fo] ez R Bk
T ERAYIZ Qe el wEbd o) F BIKE HE KEEL 2 o2 WY HERNS
ARERET 2 ATl WU BIIEHIRS HEstd KES B2 B2 HidozA #as
19l BEN A BEY £EE RIET + Ae Aol AEE BEA= U5 HHGA A
olth. BAES 7ol &I HHiEERLRE Weld TKY BE @mEz oo HHiE
MRt ARREE HEfTE 2 Sl el #8] TR REMSZ Bl Az 25 e
EENL AR R L&) IKEERERERST ol F HK7F AR @I KE2 Table I.
= #Zor], BOD 9 DO &= &), iR, L&)l A %% 651ppm, 495ppm, 759ppm, 3
0.4ppm, 1.2ppm, 0.6ppm ] = {RFEYJE 563ppm, 203ppm, 145ppm 24 —ik FKEEHELS ik
kel KEEHEQ BOD 9] e 150ppm LUF, Ry K8 &5 200ppm L Fel H.ste
BME bR BES HEE BeE BRTKEA EBEM#e] BE&stth o8 d Bkt BA

Table. I. Analysis of Water Quality of Han-River & Se Wage in the Suburbs of Seoul.

Chung Joong Ahn ‘ Kwang Bo ’}I‘{I;i_ﬁrst
Gei Ryang Yang Jang Kwang River
| Chun | Chun | Chun | "Ri | Dong | pRIv
pH Value 6.8 7.0 6.2 7.2 7.3 6.9
Total alkalinity 261 493 190.1 63 57 59
Total acidity 87 75 203.6 11 10 10
Residue on evaporating 1096 737 612 98 121 108
Floating mass 568 293 145 16 28 20
Dissolved oxygen D.O. 0.4 1.2 0.6 6.1 5.3 5.5
Biochemical oxygen demand. 651 495 759 18.6 50.1 39.5
Ammonia-N 14.3 17.5 9.3 2.9 3.7 3.5
Chloride CI- 103 149.6 166 10.7 15.2 14.1
Coli form group ]

* College of Pharm., Sung-Kyun-Kwan University
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Haz g MITES 29 Fxel, 3%, A 137ae] 4 BOD = %% 18.6ppm, 50. 1pprr
2 39.5ppm o] 5] DO &= #4% 6.1ppm, 5.3ppm 2 5.5ppm 2 24 LkE#HES BOD Sppm
BIF, DO 5ppm BT 2tk k=l o] 9low Recreationo] HAE #HES KESE BOD
3ppmLl T, DO 7.5ppm LI kxch A Bkl sleh. =2bA Agmhiel BiEsz glv &
JLS {LEBYQ) JKErel oh el MEdol Yl ke HhE oAl Hel {REEEEY Rl
A k¥ B EEo] % Recreation o] @] £ kdly Yx A HRZHEA Ao A
ST MHES BIIKE kKol AKEoEAE A9 FEED MR == glew o
o pike EKE GASES BB B9 gbel BAT Al LET Bu=H EEIERE
o] #Ebol Rifh= ot HHTAC AL MERSE =@ E BHoh ETE wEh 2
MRS Zegol A JREPEE VRS Ritssl @4 o mE BAA Mk BEdE
HRE S WE, ATRESS WA == @ sEs 54 =5 Aeld. BE oH
 BRol ZE)I, BRI L R TR Zel A delvkz glE Aolth A#EE KERK
52 DO X 5ppm Bl F, BOD = 5ppm LI FZ Hef glor fMEEs o RARAE HiL
7} TS e mEES) EUiEsE REBL #3EstAl Rk o9 HEed Ak Fel &
Fste Soub 4o 452 BOD 3ppm LIFS KEE ERaE Aclwh Hit giEdel ot
= BUES WRIERC BB 2 Toid KEol EESC fEIl s H9 olZe] #
Bew EUEO 83T Az fUEEINES] BE Edtel fuupe) ZAELIE deidt.
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HEZE AA KBRS ZB7F vebA Y wEY BEd XS = B ol ik
P Fel BAFESHAl "t ol Bl gt RS EHEEA) o) BEHBIKE iR EUukakigel
= 7 Avh BERILTHS 00 wEEe] FRd0E A5 KEELS WK
7b A ek =8 TS ZSERMS A det AT B EEINES BAS
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"o, oldd BMHS HMEE WA & F AoH &9 A B A B SHA
Velds k. (bR kel BEfRehel WEES Frhss ke FaERQ HEHAA B
el WES Z Wb ol POKMEEY A JKEERIel T L ol AL kel
e 2z glod, HiR Selvietel A9 BoKfsY 744, A%e] Distoma ERgLRTRE}
=1 B, R ABESSe] MERS T 9 AS Heldh o= &HiTK L
Sl THERIKE o] Aorn mah $2lvtel METHS £ 30%7 Hiel friEehs AR
Foll A5 —ddh e aEetel EEM Rl BNsa glol ZENSE & lJilel
g il R flE Hkmyd ot el IR 3 KTl ko] FiEEz e
gLk, B, (IS &l #eta Qe niR—el A e KERCl skd g o
w Aol kel T A olvl EAS HEEolh ol =¥ LML) A & EREIK #li
kA HAF S BTz 2 fEE oS Hatd Al Aot EEEIKS HHE
o Wl —sEetAlE ANt ABSE CREE ¥ REREMEDK L B, &% FEUH
o] aEete] ¥KE 3 A YA B a2 e el Mg obhel (B
o Arsslel MREM U BAEEel ¥ES S fEe ®elst =& plankton 9] el
s T INEERAEY A RS 9 BEIUATRE R fuNe SEFEREe] ol
S BT R WiTo] WSt ATk, o] ol W EetE AmH sV ME
el WS TR 2 e Wbl gEst BERES HESY TR it oo
oo KEEEC] AT ke FA Ao TR gEst b 2o O 2B
(9] 7B 2 o] 8% ww Table II-1, 1-20]4 3E ups} gro] Kifs KREHMEE
s o] BRI M AR vl glow ool whEt {4 KEYS AERERIT M
el Yrba glon] Hfiell s 4~ fEgfel ket 105k BE 2AF 9
of. W] E EENOKD I S3re] HASAlE @eA s o= d ikl Bfshe il
Kol Qo Al Y] MES MR BME A AL ARSE ARl HiES
oA et lol s Fi £ ¥ Aot HA REARR Jkig#59] [Minamata Disease |
U BTRER TR A9 KSR 2 £ fle] . [Minamate Disease | Alkyl
AERSO 2 Bk Helgls MENES B MEE AREAA hBERS AT RAE
BB 36%1} oA 7 oo Hk HUE) el A msagki LBkl s el sl ThES
(Cd)o] Eife] o] Mih—arel A MEol kol BEmel ks KM o3&
SEENS ALSHS 458] rhipictkol A BTEg [ol elo] o] Elo] 15(Cd HisgE) o] vhEbxbeh. EENEE
AoF RS HAHE AR fES FARNG. SBEES REPY FERES
wwl Table Vob 23, of ol A FAuHY kol v REFEA Qolrhe o el ah BT ¥4

Table II-1 Analysis of Factorial Waste Water Component

Vol. 16, No. 1

I ¢ ts of C trati ¢ { St. 1 Location
Name of Plants i -omponents o omentration o amount of waste Percentage.
| waste water plant waste water| water
A-Oil Oils 162 ‘, 288.8 92.742
B-Fertilizer Ammonia-N 89.722 | 0.8 0. 463
C-Chemicals Ammonia-N 6.42 i 0.8 6.482
D-Chemicals Floating Mass 120 1 0.71 0.307
E-Chemicals Floating Mass 618.2 | 0.71 0. 057
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Table II-2 Analysis of Water Quality in Inchon-harbour
1 2 | 3 4 | 5 , 6 7] 8 1 9 |1 1
"7 " Borneo ' ‘Borneo | Joong” “Pi g WTNE | Pal MI\;IW j ) M. -
Quay Tong | Tong | Gong |y,- 2% .| S0ng gt v Fal My 2 ILi Jack oon
Sang | Sang Up (Y Rii Do | Do | Do | Wul [
pH 7.8 B2 80 84 [83 2 IS. 40 8.40 8.40 fs. 35 '8.30
SO (ppm) 6.0 4.0 50 20 20 40 33 30 (1.5 20 20
Phosphate ! : - i i i
(ppm) 7.5 1.7 2. 40 11.85 i2. 40 1.70 i1.59 0.86 :0. 46 0.44 10 47
Total organic | ! : ; : ;
matter(mg/1) 0.54 0.53 10. 53 ;0 01 0.05 ;0. 05 ’0 54 0.67 0.53 |(). 54 ‘O. 55
COD 11.66 [8.68 ‘4 08 4.40 3.682 5.60 1 851 \l 657 0 862 \0 85 0.667
NH3;-N 0.67 (0.170 {0. 072 |0.384 10.089 0.440 0 430 0.240 0 221 10.133 0.09
NO3-N 0.001990. 00232 0. 00103.0. 00064{0 00044 0. 00214‘0 00214‘0 00138;0 00066 0. 00070“0. 00071
NO,-N ‘0 00016/0. 000400 00017,0. 00060, 0 o 00016 0. 00028 0. 00023 0. 00010/0. 00008 0. 00011
. . 213 % 2.37% 2.3% |1.04x 7.2X i2.3x ‘l 74 % wl 49x ' 5.6x 43. 85
Coli form/ml =557 6™ 7 108 ™% s |00 10 aes s X007
Fecal Coli/ml (198 105 10000 192 101} 96’ 106! 11.73 0. 150% 0 01 0
General 2.48% [8.71% 4.3x 195X | 53.5%  6.3X 2.35% ‘
Bacteria/ml 10 100 aer ot PAOT e T e T Py 120 126 126
BOD (ppm) 126.28 23.36 13.14 | 4.38 @ 4.38 {13. 14 ‘!‘10. 9 10.88 " 0.82 | 0.42 | 0.26
DO mg/! 4.46 |5.14 1528 [6.00 |6.16 | 5.28 |6.62 7.10 16.59 16.62  6.62
Turbidity 2000 200/ 400 100 150’ 200 20: 10j 20 10“ 5
Residue on ; i
Evapgratmg ’ 39.220 31.87 32. 03‘ 31. 94‘ 30. 80\ 31. 80‘ 28.25 33.57 36.56| 34.44 34.33
\Ppm : .
Salinity (% 26.10/ 25. 16{ 25.41) 27. 92[ 28. 42 25. 16 27. 39 29.58 30.59 30.74 30.84
Total : |
Hardness *11.660| 11.420 11.900/ 12. 860 13 100‘ 11 660 13. 020‘ 13. 660‘ 14.541, 4. 300; 14.420
(ppm) | ‘ b - L
Table III-1 Marine Products (Woolsan)
Year ’ 1965 [ 1966 | 1967
| Amount Won ' Amount ‘ Won ! Amount ] Won
Mal 220, 000 660, 000 150, 000; 450, 000’ 50, 0GO! 150, 000
Mea-yok \ 150,000, 6, 000, 000 130,000, 5,200, 000‘3 100, 000 400, 000
Chun-cho ‘r 131,000, 8,515,000 92,000, 5,990, 000! 70,000/ 4,200,000
Eun Hang cho | 136,000: 2,924,000 160,000, 2,000, 000 70,0000 1,400,000
Aeng-cho | 36, 000 995, 000 36,000 995, 000; 20, 000 600, 000
Jae-Don i 11,000 97, 000 10, 000 88, 000; 5,000 44,000
Kum-cho f 4,000 60, 000 4,000 60, 000 2,000 30, 000
Laver (natural) [ 500 25, 000 0 0 0 0
Llaver (artificial) ‘ 8, 000 400, 000 1,000 50, 000 0 0
Chung-gak | 49, 000 294, 000 10,000 60, 000 5,000 30, 000
Other weeds i 82,000 780, 000 80, 000 72, 000% 50, 000 450, 000
Total J 827, 500‘ 20, 750, 000 613,000/ 15,613,000 372,000{ 10,904,000
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Sea-urchins ' 30,000, 8,100, ooo\ 25,000, 6,750, 000| 20, oooi 5,400, 000
Go-dong 1 4, 000& 800, 000 3,000 600, 000 1,750 500, 000
Sea-cucumber : 24,000 2,000,000 12,000, 1,000, 000“l 6,000 500, 000
Anchory 100,000 3,000,000 0 0 0 0
Total ~ 158,000, 13,800, 000 40,000, 8,350,000, 27,750, 6,400,000
Total | 985,500 | 34,550,000\ 653,000 23,963,000! 399,750 17,304,000
Table III-2

See | Year 68 \ 69 | 70 \ 71
Species | Back | Dong | Back | Dong  Back | Dong | Back Dong
L .+ Hab [ Sook | Hab | Sook AHEbAr,L,S,QOk,,.,,,, Haxfb—ﬁ!Wngkw
Han Jin 152‘:i 219{ 117, 361 51 8 125 0
Chuck Jun 3400 801 379 329 208 205 52, 15
Dong Mag 18 1,633 126 1,256! 169 449 25¥ 10
Total 610, 2, 653] 622 1, 6211 410 662 89 25

[
Shell species products. (t) Inchun Bay

Table IV Permission Concentration of Metals

i ..
Name ‘ Form i Name of Plant ‘ }()ng;lrgé?tlx?;ion

Copper (Cu) ‘ Cupric sulfate Rice plant 1 0.6
Zinc (Zn) ; Zinc sulfate Rice plant 1
Lead (Pb) ‘ — Qat 25
Manganase (Mn) N Manganese sulfate Wheat 19, 000
Lithium (Li) “ Lithium chloride Wheat 400
Cobalt (CO) Cobalt chloride ‘ Rice plant 1
Nickel (Ni) Nickel chloride : Rice plant 6
Cadmium (Cd) Cadmium chloride Rice plant 1
Chromium (Cr) Chromium chloride Rice plant 1
Magnesium (Mg) Corn 1
Barium(Ba) i Barium chloride ‘ Beans wheat } 2,350
Chromic acid(HsCrOy) ¢ Natrium chromate 1 Rice plant 1
Perchloric acid(HCIOy) Natium perchlorate Rice plant 1~10
I(’I%té%s&lsl? rhodanate Potassium rhodenate Rice plant 10
Chloric acid (HCIOs) Potassium chlorate Rice plant 1~10
Arsenous acid(HASO) Natrium arsenite Rice plant 1
Arsenic acid(HzAs05) Natrium arsenate Rice plant 1

aw gae ME = W) Hvh dede o9y REwE ST gl A% =
Deb o] A<l EEEAKRS) WREECT WSl o KEES) el WY HRIBHRE
A Hel wEA BRAL 47 Ao SuEe AR Bomel #EE Ao oFd ®/E,
atd sl Ao, cros: MESHelol ¥ Yolwh KEEHS = shiel T HES RR
ozt szleh. M) oA kel whet EES) GRS BUEVL 2Es LSl 2o =
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FEME BEYS ERE RE] ot Ay BEREA 717 53t Ao 2 st
£ Ao zA Eo Eelghrh dhe s BB fiEs AT 4 o ey gk
o & A GHEBA MEEtke] sl #BFE FMESA #Ait Parathione o] HfFFo 2 4
4 WE e kot wes e o] HukE SRR & AbbEel #EE AJAdES B BRI
of ARl R —kel FEESH e HEE £ 5 ok BEE AEY 85 e A
S ER MATHoR o714 W KE S B B B W s B
oz of Fel WAHE W, #ifel7bAl vl XA Hw ofrlel B = BT A
o #WEE E b okt MEARE KIEAVIA Y dH s EEERY HE A
7t REYRA Al HES XS A5 2A MBS s Aol

kK W R #

ol 9428 {Hikol A ffjllol vt MIHE KRl AL BEMo Y Ataro R Eise 5
et e ol 4 e Aol BRBAMNSE HEH e HH TR BB ILE
o2y BfESh AL RN HENOZE RS AF 4 9 By AL HRd
A BT Aol A BEMN TP REW HES FesH fiRedA B2 afes:
A HE2 BEFRMCR HiiEEe v BiY TKEE Btz TR famsbiaskol
DYERKEEEY WSS BRERAET #HBIES ST E X = #IAA 8% wieEn
s BUKEml Y £H FKESR e x5 KES FH#stdor g, T¥BKE &
i EFEL 9ot de2rz BaY BEAES WERIAYIZ RS RiEcod MR B
ERIKS KEE BESIY HiRE £53x Zolok ol =3 THBWS K] 44T
slojof dhA|ut KERH#E Loste] BT I —Ed Eihl B A T MEA 9t
IO LS REs MEFA #ele Efttols 28 Bl A @AY 2q olet
2 HRFES REMCE Binse el BiHe Hlert #inElx2 ooz FHio)
e AR MG 3 @RS BRI 2 SF ] o] AL M 2e feKe PABWe
o fREAAE & Zoleh. BIE FevetelAx AR 2 S B He Bige o
TR WAL BES 2 e A 20 TECS A 86 e RS R
she] fEgEe] fhiiGol BRI T AL Biikstedor & Aolch LIk e #KS %
stelml 2 BER 24270 KEFEMES KER#ES BEHS B#stdor st Aoy, =
Hy o] e BRY Rl MRgchEsl BEe shA 29 BRE 4 9= Aol
BRFR 2 ST HEKARS Wt /b &RE, & Wl 58 2 gy
BB RS RSk fEEE BROUE TTENE BT BB B dthdtook @
= Ao,



