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Abstract

This study discussed the appropriateness of organic matter indexes such as biochemical oxygen
demand(BOD) and chemical oxygen demand with potassium permanganate(CODwm.) in water quality
environmental standard of streams and lakes and the applicability of the items to water quality
environmental standard to add or substitute COD with potassium dichromate (CODc) and total organic
carbon(TOC) being used as index of organic matter.

And indexes of organic matter content and organic carbon concentration were distinguished between
dissolved and particulate component in water sample to estimate their effect on pollutants loading in lake
and stream.

The ratio of CODc./BOD was 5.1 under BOD concentration 3mg/L in river water quality environmental
standard [, and 2.67 above it. This ratio was diminished to 2.04 when BOD concentraion was more than
8mg/L, in river quality environmental standard I. Also the ratio of CODw./BOD showed 2.16 under
3mg/L(BOD), and 1.1 above it. This ratio is also diminished to 0.84 over 8mg/L(BOD). Accordingly, we
- should apply this ratio depending on the concentration level to add and change organic matter index of
water quality environmental standard newly. The ratio CODc:/CODwn both in lake and stream shows
2.37(r=0.986, p<0.001). But the ratios showed range of 2.34~2.50, which is no much difference of this ratio
according to CODw. concentration.
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Table 1. Acronyms of Commonly Used Terms for Organic Matter Contents in Waters®”

Acronyms Meaning

DOC Dissolved Organic Carbon
L-DOC Labile Dissolved Organic Carbon
R-DOC Refractory Dissolved Organic Carbon
P-DOC Photosynthetically Dissolved Organic Carbon
E-DOC Excretion Dissolved Organic Carbon

SOC Suspended Organic Carbon

POC Particulate Organic Carbon

FPOC Fine Particulate Organic Carbon
CPOC Coarse Particulate Organic Carbon
TOC Total Organic Carbon

vOoC Volatile Organic Carbon

DOM Dissolved Organic Matter

POM Particulate Organic Matter

TOM Total Organic Matter

COM Colloidal Organic Matter

BOD Biochemical Oxygen Demand

COD Chemical Oxygen Demand
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Fig. 1. Continuum of particulate and dissolved organic carbon in natural waters”
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Table 2. Sampling Period, Analytical Items and Sites
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Sampling period

Analytical item

Site

1997.3 ~1997.12

BOD, CODw, CODc,, Chl-a

1998.3 ~1998. 12
TOC, POC

BOD, CODw, CODcr, Chl-a
BDOD, DCODw», DCODx, S5,

- 5 sites of stream in Kum-river
- 3 sites in Daechung reservoir
- 2 sites in esturary of Kum-river
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Table 3. Water Quality in Surveyed Sites(mg/L except for Chl-a)

Item

Site BOD CODwx CODecr TOC Chl-a(mg/m’) Ss
[T 08-3.7 2.3<52 449-1317 | 148384 75-218 152-6.12
L-T2 0.6~33 251~5.4 5.0~10.44 1.81~3.1 24~14.3 0.56~9.70
Lake T3 07~41 187538 40~1647 | 1.88~356 18-722 7.60~4.31
L-K1 1.7~6.5 3.96~10.3 4.0~25.60 2.11~5.24 8.7~75.7 7.0~64.0
L-K2 21~5.3 4.78~10.9 9.0~28.8 1.93~4.77 10.6~61.8 11.6~45.33
SO 0.5~2.1 1.2~4.0 29~16.0 1.20~2.60 1.9~17.1 0.70~3.50
5-G 1.6~7.2 3.4~12.0 7.0~25.2 2.17~4.00 3.6~118.8 3.80~22.6
Stream | S-M1 25~132 42160 91783 3.11~856 72388 778~238
S-M2 3.7~18.3 6.01~10.9 120~283 | 241~4.46 2.4~30.0 3.40~31.54
SK 2.9~10.2 5.38~9.2 12.87~225 3.12~5.17 1.6~194 4.9~12.8
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Table 4.Coefficient of Relationship between Organic indexes in Lake and Stream

BOD CODwmn CODx TOC SS Chl-a
BOD 0.71 0.70 0.43 043 0.72
CODwmn 0.64 0.89 0.48 0.75 0.71
Stream CODx« 0.63 0.94 0.41 0.62 071 Lakes
TOC 0.73 0.80 0.73 0.08 0.62
SS 0.25 0.50 0.43 0.07 0.46
Chl-a 0.07 0.30 0.23 -0.13 0.30
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Fig. 2. Relationship between CODw,CODc and BOD in lakes.

Fig. 3. Relationship between CODw»and CODx: in lakes and stream.
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Fig4. Relationship between chl-a and indexes of
organic matter contents in lakes.
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87

oA CODe:/BODS] H|7} 3~T7H] =2 yehts 3lo]
£ ZAA 9 CODe/BODH] 2.98 ol Hldt] wf$-
¥ golth. 283 o] o] ¥ HlE2 BODZIE
2S4S F A¥EE 44E O vl 8] THloA 3u2

yrolA] 1 9o},

Country Korea France Sweden | Malaysia China
Item  |Rivers(BOD) | Lakes(CODw:} | Rviers(CODx:) | Rviers(BOD) | Rviers(CODcd |  CODe surface Surface
(mg/1) {mg/1) (mg/D) (mg/) (mg/1) (mg/1) water water
(CODc) (BOD)
(mg/) (mg/1)

A A - A
o [ <1 I <1 [ <10 [ <> [<3
[ <3 [ 3 1A <20 1A <3 1 < 1A 25 I <15 I 3
I <6 1 <6 1B <20~25| 1B <3~5 2 10 IB 25 I 15 I 4
¥ <8 ¥ <8 2 <25~40| 2 <5~10 3 15 I 50 N 2 N 6
¥ <10 V <10 3 <40~80| 3 <10~15 4 20 Vo100 Vv 25 Vv 10
4 >80 4 > 5 >20 M >100

39 A%e 3, 34, 35, F1(d, AFA) 4
o] §7]%50] #FolR FHo] thatd MEK(Surface
water)2] 87471F0] AFH Ut 19889 717
Fo] SFUR AEIHUAN 7EGE] FEHUL. 2
g3 CODE %A AgPoz AgsdA ol
w2} BODY 71E $E& ZASAh 240 +4
1% 18, 23, 33€ CODwe A% 2, 4, 6m/LoIR
26|, BODE 2, 4, 6ng/LolRAx 1Y 271& 3%
57e 55Fo AEdsd BoD7IES] A¥ 1, 1,
I. N, Vol &z 30]3t, 3, 4, 6, 10mg/LE A% =9
sue vimg o [, 1, [5304e 7188
g 5 58 3432 g, 284 BOD$ CODerd
B9 A43te $371FE $Evete] BOD7IESH H]
w3 B o [FFAME fHERT & V|ELE
CODe:/BODY ®|7} ¢ 53 =elH, 39] 822 &5
2 u|7} FopAn Qi) o] A& ZF27t o TolA 3u)
A2 Zrd%o] NEFEY F{H7 A e A
¢ & ot

F71EAE 202 CODHE AH4dle 2447
TaojRote] A4E FA7IEA A A3te} Zole 9L

U o714 4F 8 CODwe] 2.3u)& A &3t} CODe>
2 44 71E9 vl mgchd 24013, 7.10]3t, 14.29]
8, 19.0018}, 23.7018t2 [ $F& AYdtE CODe
o2 i 71E dF vk FEEY Aoz
$PJels} FYA 71ES P de GBS A
e §F0] ¥ FEoA et #4780 B+
AAF AHolct,

o|s} o] F7l9) £471EE vl BA BODS}
CODer® FAldl A43tan e $5, TF29 A4 A
¥=(3mg/L)71£¥ ® CODe:/BODY ¥|7} 50142
Yehta glo] 8 d7AE BOD 7I&s=d $53
9 v go] gA AYF 2939 t2A YehheAE
zAralglen 1 Zd3E Fig. 6% 2ok $A7E 18
49| 7% BOD ¥% 3mg/Lel3tol4 CODe/BOD7}
5.10]31, 3~8mg/L AlelelA 2.67°|9, 8mg/Lol 4%
o 2.042 #AHUTT. £F CODw/ BODH| G4
BOD&% 3mg/Le|¢td o 2.16, 3~8mg/LelA 1.1
9] & Uehiinl, 8mg/L ol49XE 0.842 A v
Ebth(Fig. 7). et BOD ¥:=E 71F22 {718
ABYFEE 371 FE AJY de o) 383 FES



FEF - 239 - 394 349 - 9oy

CODMn/BOC

6 j
Blless than | |
5 R T
A o .
o) 4
o
S 3
0
o2
O
y
0
? 8
BOD(mg/L)

Fig. 6. CODw./BOD ratio variation by BOD standards.

Fig 7. CODc/BOD ratio variation by BOD standards.
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Fig. 8. TOC/BOD ratio variation by BOD standards.
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Fig. 11. Proportion rates of PBOD and DBOD in
lakes and stream.

Fig. 12. Proportion rates of PCODw, and DCODw. in
lakes and stream.
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Fig. 13. Proportion rates of PCODcr and DCOD«: in
lakes and stream.
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Fig. 14. Proportion rates of POC and DOC in lakes
and stream.
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