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Table 1. Analytical Methods.

Items Methods and Instrumental
Water temp. Rod thermometer

pH meter (Orion Model 301)

DO DO meter (Delta Model 1010)
BOD Incubation Method

T-P

Vanadomolybdophosphoric acid Colorimetric Method

T-N Kjeldahl Method, Zinc reduction Method and G.R. Method
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1. B{eByy KA

BLBY KESH e S5k 2. (Table 2~5)

KM BRI ALE, T52 DO 4.6~9.7ng/£, BOD 13.7~35mg/£, pH 6.3~7.6,
T-N 4.1~10.1ng/¢, T-P 3.5~43.5mg/£2] W 2A A A FHid] =& ko A
3] g9

28wkl ud JERALY FIIKERAE FEg ey

rhiiEel A5z, %Y 2A4AAL DO 0.8~3.9mg/¢, BOD 45~352mg/02 4 st

Table 2. General water quality of March
25. March. 84.

Sampling  Sampling ~ Water . pH DO BOD T-N T-P

position time temp. (T) (ppm) (ppm) (ppm) (ppm)

1 13:00 8 6.3 9.7 13.7 8.2 5.3

2 14:00 13 7.2 8.2 30 10.1 3.5

3 14:00 14 7.3 3.2 215 11.6 18.9

4 14:00 15 7.5 3.9 215 11.9 24,9

5 14:30 15 7.5 1.5 235 11.7 35.7

6 14:30 15 6.8 5.8 64,4 13.2 25.1
Range 8~15  6.3~7.5  1.5~0.7 13.7~215 8.2~13.2 3.5~85.7

Ave 13.3 7.1 5.38 128.85 11.11 18.9

Table 3. General water quality of April

25. April. 84,

Sampling ~ Sampling ~ Water pH DO BOD T-N T-P

position time temp. (T) (ppm) (ppm) (ppm) (ppm)

1 13:00 12 6.5 9.4 14.0 7.1 4.3

2 14:00 19 6.9 7.9 30.0 6.8 4.0

3 14:00 18 7.3 2.9 62.0 5.3 2.0

4 14:00 18 7.3 1.9 350 24.0 14.0

5 14:30 17 7.5 3.1 300. 3 42.1 15.2

6 14:30 15 6.5 3.1 70.8 43.0 18.1
Range 12~19  6.5~7.8  1.3~0.4 14~350 7.1~43,0 3.0~18.1
Ave 16.5 7.0 4.41 137.85 21.38 8.766
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Table 4. General water quality of May

22. May. 84.
Sampling Sampling Water pH DO BOD T-N T-P
position time temp. (T) (ppm) (ppm) (ppm) (ppm)
1 13:00 18 6.5 5.6 25.3 4.7 3.6
2 14:00 18 6.8 4.6 35.0 _ 5.6 4.0
3 14:00 21 7.2 3.1 68.4 6.2 2.3
4 14:00 18 7.2 1.2 352.0 . 12.8 40.0
5 14:30 22 7.3 1.0 295.0 14.5 . 49.0
6 14:30 18 6.9 1.5 122.3 15.3 38.3
Range 18~22 6.5~7.3 1. 0~5.6 25.3~352.0 4.7~15.8 2.3~49
Ave 19.16 6.98 2.83 149. 66 9.93 22.86
Table 5. General water quality of June
23. June, 84.
Sampling Sampling Water pH DO BOD T-N T-P
position time temp. (T) (ppm) (ppm) (ppm) (ppm)
1 13:00 18 6.6 6.4 21.2 4.1 43.5
2 14:00 27 7.6 4.6 35.0 5.0 15.0
3 14:00 28 6.9 2.5 45.0 9.2 84.0
4 14:00 24 7.1 0.8 350 9.3 140.0
5 14:30 26 7.2 1.5 250.1 16.5 86.0
6 14:30 27 6.9 . 2.2 73.9 17.2 90.1
Range 18~28 6.6~7.6 -0.8~6.4 21.2~350 4.1~17.2 43.5~140
Ave 25 7.05 3 129.2 10.21 76.43

BEREEE ol T 928 & 4 93 pHE 6.9~7.524 FA¥Y o T-Ni 5.3~240
ng/¢, T-P&] |EH L 2.3~140.0mg /02 A 3] Ffiod] F-& RFHUIA} A5 & Ao

2 veht T-PY A% 6H4 B¢ 2o AEHA.

67 o] EE T-Pfﬂ o] ] et sl =& AL BEoed, WAl 3 93

o] obd 7t Az st '

Frmel FAE(TYEA)H 4895 2R AL DO 1.0~5.815/4, pH 7.1~7.5,
BOD 64.4~300.3ng/424 #AF FTAFA+E 438 o535 BEE Jehiz dov 4%
& BODS) WE935} 64.4~122.3ng/42 4 FAES] BOD 235~300.3n3/¢2) 5394
¥ 5ke] KEe] wo]l HEHZL Yos ndFa Y.

B E5} $9E9 pHAESE 6.5~6.9 T-N& 11.7~42. 1ng/8, T-P-L 18.1~90. Ing/LE
=g+ |
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o] Aol A sl wkeh Fo] Lkifie] Hhe] szl Als) HHE Ao vehtm JEd
53] ERERE F547t A9l A4E BODS] 95wl 215~352. 0ng/0F 2ol : gl
T FRRAYL FAEE 235~300.305/0F 2ol glo] MM W ewe A=
7+ A3 =A JEhda g

zev Tl 9% 24 A6 AL BODS H5H97b 64.4~122.3ng/62 =% o]
ke Bl Adsl o] RelAl AL BdFm gt

2#e] Bz A el e BODE =] 207, 17ng/6-& #£%-0] ZAHgF 19811 BOD
14.0~120.3mg/4¢) wlstw AL 38 Ax9] F7HE RSz o).

L 2. EPBY KESW

Plankton net® o] &3t} KT AL F2 Planktons] S48 2Ashed] o834
ol AFEEANA oA e Planktono] 320§ 442 JEMGZ HAKE Velte
Mgl 459l Zoogloeart 9l $v}. (Table 6)

ZAFR Aol W& Plankton®] HiBfEs 2 @EEREEE » 23k Hste] 100m4 iRk
fEREE e A2 Table 78} Zr.

zARA} AR BE ERE oy Adwe] HEZ M YERFd YdAE
Oscillatoriaz} AF-& A3 BE AR 4 T HEE Y2 kB oA & Fragilaraa
crotonensis, Melosira granulata, Synedra ulnazy AvF=F HE .

JE 4Bl Paramecium sp. Euglena sp. 5% %8 WHEA Aoz = qc}.

LiiRe R YUES stAS A Y28 Anabaena sp. & F259 Synedra ulnapl
10%80] HEIStY 2 B0l A= Scenedesmus bijugapt 4fEe] MBS go] AFAG A
+ HBiE] TRF TE2FE o] oA glo] KHe] RFTE ATz YH .

2 RPN A e G2FY Oscillatoria tenuis, Anabaena sp.$% TFZF2] Synedra
ulnaft 8fEs}; WA FE2 Paramecium candatum3- Euglena sp.7F Bt g=ul Hidk
Y2 & 4 9= Paramecium3}: Euglena, Oscillatoriar} Agko| A vk FH#Eo] HFd ¥
3t FEEWel At 2do] o] R Y ALE Az e W

B st g Y 2RSS 2[4 Oscillatoria temuisH 158, T2 4
Synedra ulnab} 358, ¥EEHHN A Scenedesmus longispinatt A%, REEWA A Paramecium
candatumbt 2%8, -8l 3 HEEH Zoogloea ramigerart S8 3t &l #3l HAEHA
Oscillatoria temuis, Paramecium caudatum, Euglena sp. Euglena Oxyuris, Zoogloea
ramigerazt AAR-g EA sk glo] TFY kA wste oS HEHY BEA AL Ao=
helka gle. |

oFEB AL G ZARS Y25 Oscillatoriaft 15, FZ2F+ Synedra uinaft
1%, 5235 %= Scenedesmus longispinas] 5%0] St Y RAEEW-S Parameciums)
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2%, WY Zooglaea ramigerast st QE=ul HAKEMS Oscillatoria tenuis,
Paramecium candatum, Euglena sp. Zoogloea ramigera?) Ho| ¥ wo] HIEFL A&
& g9l + g

:L'D']EL ZdAAS P BAFY SFRFA A5 GE2F A& Oscillatoria tenuis, TZ5-
X Symedra ulnaf;: 3] Frue¥Ed] glol A= Scemedesmus bijuga var. 8} 3%o] HEE A2
AR EFE Paramecium caudatum®) 2%k S Zoogloea ramigerazt B I+
o] B gt

o) ZAARL FALAY AFFFOE FEAHY A5} ol 5T OB FHAEH
Oscillatoria temuis, Paramecium caudatum, Eﬁglena sp. Zoogloea ramigerar} %8S,
B At

S8 B A= G257} Oscillatoria tenuisht 3%, TF25& Synedra ulnaft 1%, 5x2%
= Closterium acerosum®] 3%, QAANTE-L Parramecium caudatumfl 2%0) &ﬁs]—.ﬂ. aq
] Paramecium$ AN e A= fo] gaze] 3 A5

#2444 Ael] W& Plankton®] ZAkIE-S BODY T-N, T-Psh & B{LEy RS 43
of & Aoz vrhtx YH.

FAR Wk KES BARUERAE 2Tz 44 195 9 ddAdE 2 F94
A7 7 2L A AEe fEo] glth. -

ol % T MEAME ¥ A ¢ ol&dtd 67 ¥ KEE sl wv Thomas,
Cyrus @ Sramek-Husek 5-2] BODs} @2l & =& 424 F3 Sramek-Huseke] 1Bk4E4y
B {BEAYS FaPR ko] o] &5tgich. (Table 8)

AFAA] ALF o A4 BODE 21.20mg/l0) Y EEAY RN E Cymbella,
Fragilaria, Synedra uinazt %7t MBSt glvvl o] T2 BEKlE WA B-FEKE
ol B3tz Yol o] KL B-hEARMARA A eta Az

A2z ARl F§9 3hA& BOD7} 35.0m9/40 2 f-dk KRS $BEEES Cymbella,

Melosira granulata, Scemedesmus quadricauda, Synedra winazv A% S g

a-BRE KRS Euglena, Oscillatoria tenuts, Pammecimh%—ﬂ 43k 2353 g 9]
9L a-hEKEKE et m 4.

A3EAA ARG BFER @ L BODA; 45.0mg/40) i 788 Euglena, Oscillatoria
tennis, Paramecium 5-o] vh SS9 =3 BBEAKMES Zoogloea ramz‘gera-‘g—: &% &
Aska gl o) f-ehEkie ] Synedra ulna =48 HESZ Q2 f-shjEkEES) Scene desmus
quadricauda. &% MEAT o a-pikik WA pEEAMARSZ 425,

BOD>} 350mg/49] A)4FAFR] AL °Ei*$7}94 %]—i%l]/ﬁh BuLA0] Euglena sp. Oscill-
atoma tenuis, Paramecium caudatum, Zoogloea 5o] 31 Qo] a-FRFAFTHo R

A3tk



Fable 7. Calculation of plarkton namber

(No/1002¢)

Places

Species

Dates

1

2

4

5

6

25 25 22 23
Mar, Apr, May. Jun,

25

Mar. Apr.

25 22 23
May. Jun,

25 25 22 23

25 25 22 23

25 25 22 23

25 25 22 23

Mar. Apr. May. Jun. Mar. Apr. May. Jun. Mar, Apr. May. Jun, Mar. Apr. May. Jun,

Cyanophyta
Oscillatoris tenuis
Spirulina sp.
Anabaena sp.
Lyngbya contoria
Microcystis aeruginosa
Bacillariopﬁyta
Cocconeis sp.
Cymbella tumida
Diatoma elongatum
Fragilaria crotonensis
Gomphonema olivaceum
Melosira graniulata
Melosira islandica
Melosira italica
Navicula sp.
Nitaschia sp.
Pinnularia sp.
Synedra nina
Cymbella sp.
Chlorophyta
Chlorella sp.
Closterium acerosum
Coelastrum sp.
Scenedesmus bijuga
Scenedesmus bijuga var,
- Sceneedesmus quardricauda
Scenedesmus longispina
Scenedesmus sp.
Stigeoclonium Iubricum
Quadrigula sp,
Protozoa ‘
Paramecium caudatum
Euglena oxyuris
Euglena sp.
Bacteria

Zoogloea ramigera

96

96
480

26 384

192
960

96
96
96
288

192 192

192

96

672

96
96

96

96

96

672
96

192
384

576

480 96 192
96
384 288 1440
96

192

288

96

96

96 3456

96 284

96

96 1152
96 2112

288 2112 2976

192 192
288 384

768

192
1440

768 288 480 1056

96 288
430 2208

384 192

96

192 960 4492

192

480 1782

768 384

192

288

96

96 192

96 96 96

96

384
288
1536

672 384 3360
192

672 1728 3360

576

1152

96

3840
1440

192 2688 480

192
96

96

96 768
192

96

96

3360 2016

7680 288 1344 1920

288 480

480 960

96

96

672

288 192 960 4896
96 480
480 192 1920 3198

384

7200 192 4416 7968
1440 672

1536 672 48672 2880
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Table 8. Water Quality Level of Kwangju Sfream by the Sprobic Systeam
23 June, 1984.

Species Level of ssproble  sp.1 SP.2  SP.3  SP.4 SP.5  SP.6
Chlorella B-PS a-ms B-ms » —

Cymbella a-ms fB-ms 0S + +

Euglena sp. a-PS B8-PS a-ms - + Tt it H
Fragilaria crotonensis 0s +

Melosira granulata fB-ms +

Oscillatoria tenuis a-PS B-PS a-~ms — H i i +H
Paramecium caundatum B-PS - +H H# fiicd Riiis
Scenedesmus quadricanda fS-ms + -

Stigeoclonium a-ms fB-ms +

Synedra ulna B-ms + + 4 + +
Zoogloea ramigera a-PS B-PS — + +

Water quality Level 0S<  B-ms< a-ms~ B-PS< B-PS~ a-ms<

p-ms, a-ms. B-PS. a-PS, a-PS, B-PS

* 08: Oligosaprobic f-ms: B-mesosaprobic a-ms a-mesosaprobic ﬁ-PS: B-polysaprobic

a:-PS: polysaprobic

* —-yery rare +rarettcommon Htrich ffifvery rich

BOD7} 250.1mg/£9) FHRA X9 A5 AL AR5 Euglena sp. Oscillatoria tenuis,
Paramecivm caudatume: Zoogloeasy v}eF &8sta Qo B-wpjEKktke) Synedra ulnar
4% ST 9z FRAY=d Stigeacloniumo] EH I gle] o] KIS B-TREAM:
W] a-BREEKEEAKIR .2 AR,

BOD7} 73.9mg/49) $EENAr FE5A4DY Euglenas): Oscillatoria temuis, Par-
amecium caudatums- B- tl:)%zkﬁﬂ(i@?q Synedra ulnaz} A3 Stz gleo] B-BRIEAM:
KiRell 747 Kiggolgbw A=}

ol Aol A AR uks}l Zo] FFAY AFAG-L wlay wE S-FEAKMKE] dEv
it A e HEY BEL st FEFATIE Bolk Xeo] AL XEFel Aot Tl
2 A 7] we) KEel FA frEee} & BODs} REEMS o5t HEE 4 3
et

= B EZAAAA AL 5] el AWEDS BEAMARSL 2L +9L @0t

. JEANN ZeEol cHEE e

ol el 4 EAEAT B uhs} o] HMIE ARFE A S Fo] At A F
B glow oz qlste] Harad A ANEd IALR Exs TA XIL =
Fa S FY shielsE st4d.
oleh & FFAe] v}A AT TREEEHES AA Ex/7t A4 HE 5

=
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2z meis 28 Qe Wien HESIE
4 o E 949 A4S AlS

st & 24 =g EARE
713 gkt

1) FFAY TKERS HER <

QT 108 BES &R 3

Bl B AR
E AT ¢ 9 TAERSS 45

B = b FAEESHE AAste BFA

4 gt

3 THMES
qof] AL B2 Eo] B 4 J=F stde
2) TKEE 4oz 443ty 7Vé St A H TS WAE HEs $EES

it Hgle g
3) FFAL BAMGA T 2ld st AT E5 235 o) Rk Jllom sFe] Ut

o g EBAE dhA gomE oM EAVNE A E 2 588 Ao

71 v gkt '

4) o]t A Wge 2 AAFAAD FFAL IAAAE FHEY Holst H wiHe
HEE] St GAAs dAHe] gJeonme e o Ak 2L
B2 St cesta A4 W
5) o] & e gk

AL

u] 23k A e Al
o2 AAHGE A FFANY FA LA
- FYEFR e

SN
T

347 o
Ll o A S AR -2

T_'l

zu3ol
IV. #& i
19841 349 259 ¥ 649 259 74X FFAY 64 AAL AGshe] LBy KEHH
% S Planktond #53 F 18EES 2o} BREYRAY 2 KERRS
23k & A%E A8

1. pHE 6.3~7.6 HEE JER g

A3t o
2. RMIE I A AstA 2 g He] B2 DO 0.8~3.9ng/¢, BOD 62~352
ng/4, T-N 5.3~24mg/¢, T-P 2.3~140mg/¢2] H<le] 241}

3. oyl ZAb7|7ke] #r8{Al Planktong

& HEF 55 6%, T2
16% 554 Planktono] 64 7F0.2 & 314 44F o] glrt

F 1% 158, 52F 9%
4 EWE KESH BE LRMRS BEAE WA fREAES 2Rt B PO
el e BEAME Kike R eteh

5. BOD7} 62~352mg/¢3] whifiif ] AT o2 BEREWMY Oscillatoria temdisd: JE
EEWPTL] Paramecium caudatum, Euglena sp. 520 2 33y}
6. TKEHEE R

REE XML EWEHS Tl

RET A% A9 A
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A study on Water Pollution of Kwangju Stream

Byong-hwan Kim, Gi-hwan No.
Dept. of Health administration

I1-kwang Ryu

Dept. of Environmental Hygiene
Kwangjn Health Junior College

> Abstract <

A study on the wate pollution of Kwangju stream by the relationship between
physical-chemical condition and indicator planktons distribution by water quality
level was examined at 6 sampling positions during the period from Mar, 25 to
Jun, 25 1984.

The results were as follows;

1. pH was in the range of 6.3~7.6.

2. The mid-stream of Kwangju stream was the more severly polluted than
the other sampling positions and the average range for it was (.3~3.9 ppm of
DO, 62~352 ppm of BOD, 5.3~24 ppm of T-N and 2.3~140 ppm of T-P.

3. The plankton identification in this period showed 5 genera 6 species of
Cyanophycea, 11 genera 15 species of Bacillariophyceae, 9 genera 16 species of
Chlorophyceae and 6 genera 7 species of protozoa: total 31 genera 44 species.

4. In biological water analysis, upper stream(sp. 1) showed from Oligosaprobic
to B-mesosaprobic but the stream in the mid-town area polysaprobic.

5. In the mid-stream (BOD 62~352 ppm) dominant species were appeared
Oscillatoria tenuis of Cyanophyceae and Paramecium caudatum and Euglena sp.
of Protozoa. |

6. We would like to propose establishing sewage plants near to the upper-

stream and the down-stream of Kwangju stream.



