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The Characteristics of TOC, COD/BOD on Youngsan River Basin
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The samples was collected once a month for eleven months in the year of 2013 from the different locations
of the Youngsan River basin. The organic material BOD and COD/TOC was measured from the six to nine
different sites of water samples of lake water, branch stream and main stream of the river, and discharged water
from public sewage treatment plants. The purpose of this research was to monitor the changes of those char-
acteristics and distribution ratios. In the lake average COD/TOC was as high as 1.95 + 0.08, and coeftficient
of correlation of TOC about COD was also as high as 0.894. This result shows that the environmental standards
for TOC are in need of enhancement. In the branch and main stream of the river water average concentration
of COD was high and the average of COD/TOC was also high in both the branch stream (2.07 + 0.08) and
the main stream (2.28 £ 0.13). This result shows that a necessary step of management was needed against non-
degradable organic materials in the Youngsan River. In the discharged water from public sewage treatment
plants the average of COD/TOC was as high as 1.84 + 0.09, and coefficient of correlation of TOC about COD
was also as high as 0.789. Thus, the current COD standard can apply to TOC standard. We can start with the
half of the existing COD reference value of discharged water in public sewage treatment plant as TOC ref-
erence value, which can be used as an alternative indicator of COD.

Key words: TOC, COD, BOD, Coefficient, Correlation, Sewage treatment
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Fig. 1. Sampling sites of the Youngsan River basin (L1~
L7: Lake samples, R1~R15: Stream water samples,
S1~S8: sewage treatment plant samples).
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Table 1. The current situation of sampling sites

No. Samples Sampling sites Reference

L-1 Juam Deoknam purification plant/gauging well

L-2 Dongbok Yongyeon purification plant/gauging well

L-3 Jangseong Jangseong-up Bongdeok-ri

L-4 Damyang Yong-myeon Wolgye-ri Lakes

L5 Gwangju Goseo-myeon Bunhyang-ri

L-6 Naju Naju-si Dado-myeon Panchon-ri

L-7 Daedong Daedong-myeon Seoho-ri

S-2 Jangseong Hawangnyong-myeon Gangbyeon-ro 377

S-3 Gwangju 1st Seo-gu Chipyeong-dong 753-1

S4 Hampyung Eomda-myeon Hakya-ri 322-1 .

S5 Naju Naju-si Gaya-gil 55 tr}:eg?rlrllcenstevgg i(?cs

S-6 Hwasun Dogok-myeon Jukcheonng-ri 104

S-7 Muan Muan-up Yeongsan-ro 3061-60

S-8 Yeongam Yeongam-up Wolchul-ro 255

R-1 Jiseok-cheon 1 Neungju-myeon Namjeong-ri

R-2 Jiseok-cheon 2 Nampyeong-up Suwol-ri

R-3 Hwasun-cheon Dogok-myeon Jukcheonng-ri

R-4 Hwangnyong river 1 Gangsung-up Yeongcheon-ri

R-5 Hwangnyong river 2 Hawangnyong-myeon Jangsan-ri Stream waters
. (branch)

R-6 Gomakwon-cheon 1 Nasan-myeon Imun-ri

R-7 Gomakwon-cheon 2

Hakgyo-myeon Gomak-ri

R-8 Hampyeong-cheon 1 Hakgyo-myeon Gigak-ri
R-9 Hampyeong-cheon 2 Hakgyo-myeon Umda-ri
R-10 Uchi Buk-gu Yeongjeon-dong
R-11 Gwangju 2-1 Seo-gu Maryeuk-dong
R-12 Gwangsan Noan-myeon Haksan-ri Stream waters
R-13 Yeongsanpo Dasi-myeon Gujinpo-ro (main)
R-14 Donggang Hakgyo-myeon Gokchang-ri
R-15 Mongtan Mongtan-myeon Myeongsan-ri
< v R71eEARWNPOC=TOC) H ==} 717 3.85 mg/L(2.47~6.30 mg/L), TOG= 1.97 mg/L(1.38~

(TOC=TC-IC) Az o g FES 4= 9o NPOC
WS AMgsle] skt AEE 2N HCE: 3
7Fste] pH 2 ©)&t& sl (5~7) =9 Air-Zero 7}
22 3Hpurging)ste] F71dvkaE AATE - 680°C
o] wig Zvl7b e Z2REET]0A ALAA AR
o BAE o ASIEARE Akslete] HIEAMA B
EAH(NDIR, non-dispersive infrared)S ©]-8-3+ A&
7104wl 2 EE AARFAE ARSste] AT

L

3. 4% o o#

3.1 77|22 2= 54

FrE A el IAIEE T SAge] g 7]
4 2¥o) U3 27 Table 20 YeRAIT) T4
o] g BODE 1.46 mg/L(0.61~2.73 mg/L), CODE

2.94 mg/L)°|13t}. 554 W# COD2 TOCE 7t
7} 630 mg/L, TOC 294 mgLE 713 %3, FU&
o} gsol TOC:E 77+ 1.38mg/L, 1.51 mg/LZ
S TS HAh

TarAEAIAA R f71E XS4 Table
3ol YeRAT). FaskA Al RS ¥+ BOD=
1.63 mg/L(0.62~4.63 mg/L), CODE 6.59 mg/L(3.65~
804 mg/L), TOCE 3.70 mg/L(1.89~5.10 mg/L)°]t}.
H# BODE g0l 0.62 mgLE 7P w@otar, Jste]
Ha COD9t TOC =7t 247+ 3.65 mg/L, 1.89 mg/
LZ 718 wurh.

TasrA A sk g HrkE
a17] Q& Hete] FEHAE %L S} 95% A |Gl
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Table 2. Distribution of organic matter items in lake water sampling sites

Items Lake Juam Donghok  Jangseong Damyang  Gwangju Naju Daedong

max. 0.90 1.98 2.48 1.90 1.87 2.30 3.65

BOD min. 0.28 0.40 1.00 0.60 0.70 1.08 1.85
(mgO,/L)

avg. 0.61 1.15 1.56 1.20 1.27 1.69 2.73

max. 3.10 3.42 6.63 4.20 5.15 8.73 8.63

(ng?/m min. 1.80 2.40 2.64 1.74 2.82 3.40 4.28

avg. 247 2.84 3.85 2.88 3.79 4.80 6.30

max. 1.55 1.81 2.25 1.90 2.42 3.83 4.00

(H’II;;%(/:L) min. 1.14 1.35 1.45 1.02 1.54 2.00 2.00

avg. 1.38 1.58 1.86 1.51 1.95 2.36 294

Table 3. Distribution of organic matter items in sewage treatment plant sampling sites

. . BOD(mgO,/L) COD(mgO,/L) TOC(mgC/L)
Sampling sites - - -
. min. avg. max. min. avg. max. min. avg.
Damyang 1.27 0.33 0.62 8.01 5.20 6.39 441 3.49 3.90+0.20
Jangseong 2.99 0.46 1.19 8.50 3.36 5.53 3.90 241 2.79+0.33
Gwangju 1st 2.74 0.88 1.70 9.93 4.80 7.63 5.06 3.27 3.96+0.40
Hampyeong 2.52 0.47 1.20 9.80 5.10 8.04 7.20 3.30 5.10+0.90
Naju 1.90 0.27 0.97 9.50 6.55 7.96 6.42 4.14 4.97+0.50
Hwasun 9.36 1.81 4.63 11.07 4.50 7.44 4.20 2.46 3.26+0.35
Muan 6.00 0.41 1.83 9.80 4.16 6.09 8.00 2.22 3.73+1.30
Yeongam 1.40 0.45 0.87 6.93 2.44 3.65 2.26 1.46 1.89+0.17
Muan* - - - - - - 4.00 2.22 2.89+0.41

Muan*: 95% A 2|43, n=994 &A@ ZH(ES v=9 1, 39 Az A9

S FEE B A gkl 37~4.1mg/le] Hit B8 243~5.03mg/Le] Hit WE HalEoe] 7Pt 2 ahc
£ Ho a® FU/|519 T FdET W v 99246 0 2 7EY F AATh o]HE v ow IR EA
~3.6 mg/L)% HRl A4, sk b2 FESINTE 8%, A WRe TOC ¥+ 5% W95 483024 A
= 42~60mg/Le] 7FY =2 el HAE /K AA] RS dF = otk wsEe & 9

A

cE, 7}% o T H91.72~2.06mgL)R] Y2 d I LA HEHE e B+
2 #1713k 35 A HdE B Hel= 3.56 TOC B9 Heoll e 29 Aele 58 5= <
~436mg/LO 2 a9t coll £FHEE acE L, FoHe 07 c>ax>b>dE FEE ¢ JEd, oo £33 FHe

c
6 abc
| | { b b

TOC(mgC/L)
[
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Damyang Jangseong Gwangju 1st Hampyeong Maju Hwasun Muan Yeongam Muan*

Fig. 2. Concentrations of TOC in sewage treatment plant sampling sites.



42

Table 4. Distribution of organic matter Items in stream water sampling sites

. BOD (mgO,/L) COD (mgO,/L) TOC (mgC/L)
Sampling sites - - -
max. min. avg. max. min. avg. max. min. avg.
Jiseok-cheon 1 326 041 152 498 180 299 282 117 1.76
Jiseok-cheon 2 495 044 212 709 196 359 372 111 201
Hwasun-cheon 939 089 243 1318 228 391 428 067  1.82
Branch  [wangoyong river 1 254 039 120 472 164 278 220 039 149
Strrae’;fn Hwangnyong river 2 261 037 121 505 200 307 255 057 163
Gomakwon-cheon 1 331 114 199 671 282 436 391 110 229
Gomakwon-cheon 2 499 104 29 813 336 531 366 095 239
Hampyeong-cheon 1 3.30 0.40 1.75 6.05 2.28 3.81 2.87 1.59 2.03
Hampyeong-cheon 2 10.08 1.70 4.76 8.09 4.10 6.46 3.66 1.68 2.77
Uchi 459 061 242 691 338 527 460 100 272
Gwangju 2-1 1599 357 715 1133 629 795 459 248  3.38
Main Gwangsan 960 112 451 1021 316 659 402 174 298
stream Yeongsanpo 666 154 403 913 432 666 391 212 287
Donggang 522 100 361 845 400 638 361 212 279
Mongtan 652 100 336 831 406 633 364 227 280
g kAol URTEn B2 sl BslEE A fYEE Rl edd SoEFHY fU1E
Z Ao E UENTE 711 4= 193 399 52 HiEFo] Brke A4S I%ﬂ T L o]Zlo] it
ol ARE X3 Al HelFo] 7 Zied), olE A9l A I 09 FaEE SRIIA e &
s boll &Ml HBEE AgHde FEekrAerd doE A
el Aol dasitt. Felli TOC H++ol H4
7} 7P ke ok ST AYEA e o 3.2. A|l2MA0| WE {718 X|EZHH |
E A AAF g drlskret AdskrE Al 715 249 A2 BOD, CODE &AF=2 3
i Ao YTt Y2 JFo = AlsEHTh sl f71E Aksled A8 I 7] XL%
Brd A Aot BRell g f71Ed vl if FE&S Table 59 YERAITH BODSH CODe| 4
St AFE Table 4] UYERSITE @4 A0 F9= &2 Adts] 98t f71E9 s T3S B
€ 3 A9 B¢ BODE 222mgL(120~510mg o2 X|3spgict

L), COD= 4.03 mg/L(2.78~6.29 mg/L), TOC= 2.02
mg/L(1.49~2.77 mg/L)°|3th. MA X o= Fg7te] &
b @y d9A e APEEAE 2797)Y 50 =
& AAgks ") aruﬂxq_q 739 aﬂ-ﬁﬂﬂ APl A z}j]—ﬁg
o) iz ASES FWS ARE 5
o TRl Sol Dad YBEFE ol§HOR l5le]

R £ FE 447 ofEie Aow

Gt 7ol Ha BODE 4.18 mg/L(2.42~7.15
mg/L), COD¥E 6.63 mg/L(3.16~6.46 mg/lL), TOCE
2.92 mg/L(2.72~3.38 mg/L)°1}t}. G1Ht Bqe] §7]
B4 vhe 2999 43S H]ﬂ@ X o= EAg
T= QM AR skl vlsl Ewdth 53 2R
Gwangju 2-1 X389 H+ BOD7} 7FE ==t ©]
= 9L ERe fr1E-o] BF AllgsskrAgAl
d(Gwangju 1st)oll 9|3+ JF | BF AE 7

BOD$} CODE f7]&0]
Aohe o2 ZHAY =5 2k
H|(C/0, = 12/32)E o]&sle
B 2kslA] AnlEE 2R(0,)9 AkekEE B4 (0)9] &
HZ o] ghke] go= 3Hitslalon o]& BOD-
C, COD-CE EA3l5]th1919

Sad g f71% AR HES tEERZPS
ol-&sle] 95% AT n=77)l4 ¥w3 Az} BOD/
TOCE 0.74+0.06, COD/TOCE 1.95+0.08, COD/
BOD:= 3.14%0.37010t}. th2 FAlo) &3 239
COD/TOCE 0.64+0.12, 335 2.18+1.22, 9<%
2.18+1.05, ¥%3 2.38+1.13, Y= 1.40+0.54¢]
X2 AFE Hapt A A COD, TOCS A+
7} 223 Aoz Yepy 19

549 BOD-C/TOC(%)y= 256%= e} A9
5, 395 5 O A9 T6.9~245%)° vsl oz
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Table 5. Ratio of BOD/TOC, COD/TOC, COD/BOD in different samples

Items BOD/TOC COD/TOC COD/BOD BOD-C/TOC COD-C/TOC
Samples (%) (%)
Lake waters 0.74 = 0.06 1.95 *= 0.08 3.14 = 037 25.6 67.6
Sewage treatment Plants 0.48 = 0.10 1.84 = 0.09 6.96 = 1.05 15.0 60.7
Youngsan river (branch) 113 = 0.12 2.07 = 0.08 2.68 = 0.40 37.6 68.3
Youngsan river (main) 141 = 0.17 228 = 0.13 2.10 = 0.34 48.7 76.1

=7 Yehittt. COD-C/TOC(%)e= 67.6%% JEFtE
t o= tE AT AFA B4 2%E(24.1%), +
H3(81.8%), AH5(89.3%)9t ¥lwale] 7 o}
4] wl COD #allgol =7t s & 5 3
9113]'.5‘16’17)
MBI R f71E AFELE HlES A
3 A3 BOD/TOCE 048+0.10, COD/TOCE 1.84
.09, COD/BODE 6.96+1.05(95% AZ|4F, n=88)
o} olgfdt A= FEekrAErAd RV A
4 QPgst P AX WRET] wEed] s
7182 o] ZHo® BOD/TOC7}F A yebst,
COD/BODE 6.962 w9~ =94t} F-g3lrxgAld W
F4¢ BOD-C/TOC(%)= 15.0%= et ol& 3t
FAHEAE FF7E A f71ERe] gl
Ho = 27| wjiEoliL COD-C/TOC(%)y= 60.7%= 1+
Bttt olepte] FEskrAEAlE MR COD/
TOC = 1.84+0.092 w9 FHZ] FXE HAL
CODe} TOCZFe] 3-8 vlaate] 2231 =84
< HAtH A skrA A RS f71E AR
CODE TOC Eo= thAg 4= UL Zlolzt 2
o},
FAHE A AF<9] BOD/TOCE 1.13+0.12, COD/
TOCE 2.07+0.08, COD/BODE 2.68+0.40(95% A1
T2k, n=99)°11aL, Grte] 47 EF2] BOD/TOC
£ 141+0.17, COD/TOCE 2.28+0.13, COD/BOD+
2.10+0.34(95% A1Z]77F, n=66)°1AT}. AF9F E7e]
BOD-C/TOC(%y= 2}7+ 37.6%, 48.7%%= 37} 10.8%,
Y57 222%, B7F 294%°) vsle] =& FF02 T}
2 Aol Blal] TS el Aos vEehd=d A,
A 59 71E a7t A3 161

it A 7ok BRe] COD-C/TOC(%)= ZF2} 68.3%,
76.1%% 37F A 46.7%, F57F FA 40.6%, 7%
A 46.0%S} BlwEle] B FXE B0 e F
A Am7t kel AR{et BRE FESHA| &t H
o] ool AUATEIEID o|elte] PrbF A7}
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Table 6. Results of regression among BOD, COD and TOC in different samples

Samples Items (v : x) Eq. of regression R n P
Lake waters BOD : TOC y=0.5960x + 1.0710 0.741 77 < 0.01
COD : TOC y=0.3406x + 0.6303 0.894 77 < 0.01

Sewage treatment plants BOD : TOC y=0.0238x + 3.6605 0.029 88 -
COD : TOC y=0.5297x + 0.2094 0.798 88 < 0.01
Youngsan river (branch) BOD : TOC y=0.2283x + 1.5040 0.541 99 < 0.01
COD : TOC y=0.3406x + 0.6370 0.840 99 < 0.01
Youngsan river (main) BOD : TOC y=0.1130x + 2.4514 0.465 66 < 0.01
COD : TOC y=0.2069x + 1.5727 0.534 66 < 0.01

S}th(Table 6). Correl &< AAAG 7+ 19 77k
TE 73S o] Aol 9,12 , 1o TeRE 7Y
o] A4S 7HAH 00l 7S 3ol §l

%"%’“ﬂ“’?ﬂﬂ/\]’é upR e 9718 2 H7 Ak
A9 EH BODO| tg TOC AaA4E 0.029n=
88)§ o] 9l
TOC APISE 07982 73 s

o

Ly

Ao g Yehtoy, CODeY tigh
Holm

Sae] frle AR FHdAE Aurd COD

o]l Aow Yehgth(Fig. 4). ol F3srAgA

of tIgk TOC AFE 0.894n=77)2 73k 4zt A Wi 718 A x| gk #H7kx] TOC thak
AZE BHoFRon, BODd Wi TOC A#A+E BOD A=At oi$- wA% TOCE 34 CODS

0.741= JeR} ¢ Fo]3t J#Ade HAthFg. 3).

4y = 0.59x + 1071

WA = U5 et

v = 0.3406x + 0.6303

L R® = 0.5497 1 - R® = 0.7995
0 : . , 0 : ; ;
o] 2 3 4 0 2 4 6 8 10
TOC(meC/L) TOC(meC/L)
Fig. 3. Regression analysis TOC, COD and BOD in lake samples.
9 10
g + 9
+ 8 -
1.°* y = 0.0238x + 3.6605
6] oy ¢ R: = 0,009 7 3
%5 g N R e.,s i >
* )
%4 R ORI + + % | =
— W * » v‘ - + - * oE
(=) - + [a]
2,088, 0 g
SR AR 2 = 0.5297x + 0.2094
14 1 R* = 0.6368
[1} T T T T T T T T T 0 T T T T T
o] 1 2 3 4 5 6 7 8 9 10 o] 2 4 6 8 10 12 14
TOC (meC/L)

TOC(meC/L)

Fig. 4. Regression analysis TOC, COD and BOD in sewage treatment plant samples.
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v = 0.3406x + 0.637
R® =0.7056

TOC(meC/L)

y = 0.2283x + 1,504
Rz = 0.2926

BOD(mg04/L)

10 12

Fig. 5. Regression analysis TOC, COD and BOD in Youngsan river (branch).

6 |
s |
* *
%4 * *
>
B g
] 24 P *e
*»
Qz{e 4 y= 0113 + 24514
R:= 0.2159
1 *
o T T T
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Fig. 6. Regression analysis TOC, COD and BOD in Youngsan river (main).
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