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Abstract As the total organic carbon (TOC) becomes a new water quality standard as an organic
matter (OM) index for public sewage treatment facilities (PSTFs) in Korea from 2021, a comparison
study needs to be conducted by examining the correlation between TOC and the existing OM
indices (DOC, BODs, CODw,, CODc,). 500 PSTFs were categorized by process configuration and
capacity, and correlation between OM indices in influent and effluent was analyzed. The
CODy./TOC showed higher correlation than other OM indices. This results can be used to basic
data for various research associated with TOC.

Key Words : Total organic carbon (TOC), Correlation analysis, Organic matter indices (DOC, BODs,
CODwn, CODg;), Pubic sewage treatment facilities, Water quality standard
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oot dEsEde] A %t etk Y-
Hg7HHEE (CODw) & 71 #7184 B2 R)
27g7g0l gt 78 4]1 3t A Mz A #el o
gt @7F A7)0l $ieh12]. ©lF HEAQ! ot &
pl

ERQlsty] gt gdst A4t XY= AcH2-6).

EUY ZA] sh#l$A2]X3 (91/271/EEC)IA=
TOCE #7184 HARE AE7FsTE A
O AAE 71E 32 glon TA] sh-H<4=2] BODO|
o AJETA AREE B9l g6t TOCE A
SIEE A9t F Y7l 549 H4H
(Wastewater ordinance, AbwV)oll SJo}H, H5ul&
517}l A7 CODe:r #2 mg/L 9= #AE TOC
o] 4HiE 2AEA] g I VEe 94T Ao E
HEEEYAL sk It &, st A% EU st
FLEAFol s CODe, &%7F 125 mg/LE A
of 7] wizo] ofd AHAIH R TOC s=7}
31.25 mg/L oJslQl ALl 7lEs 2A6HA A2
A0E Aol SN 4= Qi vl=o] STt dEd
& AAE=(National ~ Pollutant  Discharge
Elimination System, NPDES)O A& &33lrA 2| A]
A 22RAA fE59 7189%E (5-days BOD,
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suspended solids, TSS)°ll Higt 7| 309 B+, 7
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2013-20144 TOC 71&44< 3 A+ s
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Fig. 1. Location of target PSTFs (a) Capacity over 500
m®/d, (b) Capacity between 50 m®/d and 500
m/d, and (c) Capacity below 50 m®/d
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U E SUYER A3} BEE g6t 2
F7182 st GH7|2A Y- FEoleA YA Ve
HE A4 Farsto] =853l shrgA ol
Ae 38 uER AT 39 FEo] o Al

7IEtE #Roleith

2 AFoMe A=For ExEol e 335k
AYALZRE Ut AAY AgE @77t
St7] 9l RARAY SEcteAEAEE 470 AG((A
A7), SREEE, A 5E, AdTED)
og a5 g A (HSE ZHE A 43
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FFAAE7IE15]00 o=t A AER 33] o4
AlFgE & F719] gt FFZ HiAIE 5 A=E A
Ho| A5 s Y 5 Al E7)7F HA ==
S}l 4T olste] YAAAHE 2utetAlnh AlmEA
3 FALATHARAIE15E wWHeH, TOC,
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< S5kt e % %EQ} e 2He
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AR Ao FEE SAUS] AdEEEAy
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ol EE2EAZ 454 SR A7t 24
A=E AA Almet 22 o] wet 24 & 54
H g A7H s WEER 3eEE S5
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2 7.1 (£0.5)F RAEQIT FFoteA2AHY] /7]
E4 A2EAL Table 13} Zo] F4o] w2} zjo]7}
ZAE¥ o, ¥5<4 W TOC, DOC, BODs, CODy,
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Table 1. Organic removal characteristics of target
public sewage treatment facilities (PSTFs)
[Notation: minimum-maximum (averagetstandard
deviation), unit: mg/L]

Process TOC DOC BODs | CODmn | CODer
7- | 34~ | a0- | 56 | 225
2572 | 1186 | 4440 | 2333 :
Inflent | Ga7s | @o7x | (1031 | (6ase | 255
( 165,
- 297) | 197) | 1790) | 430) | *'9
04- | 04- | 01- | 17- | 30-
528 | 260 | 710 | 490 | 1685
Effluent | 7.7 | 5253 | (62+1 | (0246 | (220+
) 2) 16) 7| 23
17- | 10- | 08 | 27- | 380
2937 | 1220 | 4650 | 2469
Influent | Goor | @32: | @12t | 614z | B3
20 183 | 219) | 14 | 419 | *1P
10- | 09- | 02- | 20- | 35-
%1 | 849 | 1743 | 817 | 346
Effluent | 7941 | (61%7 | (6441 | (09+9 | (25.2+
1.2) 3) 7.0) .9) 37.4)
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Table 1. Continued...

(£12.6) mg/L, CODmn 9.4 (£7.8) mg/L, CODc;
23.5 (£27.6) mg/Lolqlt}. steA Al i 9 &
0)2:0] 1 Walo] ke kx| 91 H|@A QYA ol

F71EE AAZE o|ROALL S22 & & AT

Table 2. Concentration of organic matter indices in
influent and effluent according to
discharge water body classification

[Notation: minimum-maximum (averagetstandard

deviation), unit: mg/L]

Process TOC DOC BODs | CODwn | CODg
40- | 34- | 22- | s51- | 128
mfient | 2785 | 1771 | 4450 | 2367 | S42
676+ | 323+ | @08t | (G9g: | 30,
Vo 520) | 286) | 821) | 453) | *!]
04- | 04- | 01- | 12 | 26
Euent | 263 | 188 | 746 | 445 | 1503
ue (6.4+5 | (5.0+2 | (45:6 | (85+4 | (20.2+
2) 7) 8) 9) 16.0)
169- | 82— | 116- | 178 | S62)
2289 | 963 | 3263 | 1948 -
nfluent | (g9 7+ | (3g0: | (1233 | (9.4x | GO0
MBR 48.9) 20.9) | %76.9) | 455) 2)
12- | 12= | 01- | 22- | s6-
14.7 10.1 10.0 13.1 42 1
Effluent | 1040 | 431 | 152 | 6.6£2 | (15.0¢
4) .8) .3) 1) 7.0)
74- | 53- | 38 | 72- | 208
nfient | 2246 | 2020 | 3130 | 2360 | 248
(59.5+ (29.5+ (75.7+ (63.1+ +160’
143) | 275) | 693) | 407) | *
18- | 12= | 01- | 23- | s8-
Event | 398 | 214 | 207 | 289 | 1176
ue (786 | (.42 | (6.1+7 | (9.2¢5 | (233t
6) 8) 3) 0 | 20)

SR A o] 2 RS W V1EE B

£ AmHEH 500 m’/Y ol TEIFA ALY
= U 71549 Ha-sEE TOC 6.1 (+2.1) mg/L,
DOC 5.5 (+1.8) mg/L, BODs 3.0 (+1.7) mg/L.
CODwn 8.0 (+2.9) mg/L, CODc; 18.7 (£7.5) mg/L
2 Yeigt) Uiy 8] wet AlEslete] Aus
A (Table 2), 1299 A< TOC 5.0 (+1.4) mg/L,
DOC 4.6 (+1.3) mg/L, BODs 2.3 (+1.1) mg/L,
CODwn 6.4 (£2.2) mg/L, COD¢; 15.0 (£4.6) mg/L,
Ox<%el AL TOC 52 (£1.2) mg/L, DOC 4.8
(£1.0) mg/L, BODs 2.6 (+1.2) mg/L, CODwy 6.9
(£1.7) mg/L, COD¢; 15.8 (+4.2) mg/L, MAY2] 4
£ TOC 6.0 (£2.8) mg/L, DOC 5.4 (£2.3) mg/L,
BODs 2.8 (+2.1) mg/L, CODwn 7.7 (£3.5) mg/L,
CODe¢r 184 (£9.2) mg/L, NVAYY AL TOC 7.3
(£1.8) mg/L, DOC 6.7 (+1.6) mg/L, BODs 3.8
(£1.7) mg/L, CODm» 10.0 (£2.4) mg/L, CODc:
23.1 (£7.1) mg/Lo& A=

50 m*/¥ ©]4} 500 m*/Y wgk AJEe] HRa Y
7184 BidsEE TOC 7.5 (£10.5) mg/L, DOC
5.5 (£6.4) mg/L, BODs 5.9 (+15.5) mg/L, CODun
9.4 (£8.6) mg/L, COD¢; 23.8 (+34.5) mg/Lo|3loH,

m’/Q w5k AJEe] R W 4718d 5EE TOC
7.5 (£8.7) mg/L, DOC 5.3 (+4.9) mg/L, BODs 6.6

(a) Influent
Water
Cfn‘]‘?/c(;)w oy | TOC | DOC | BODs | CODw | CODg
ion
14.3- 4.9- |17.3-201|15.1-142]48.1-540
I 161.6 103.7 6 .8 A
(89.0+ (43.12 | (116.54 |(80.6£32. | (311.8+11
34.7) 18.4) 6.7) 2) 89
12.0- 8.7- |14.8-308|15.1-246|45.2-938
I 293.7 122.0 .0 9 2
(93.0¢ |(45.6+22.| (120.4+6 |(84.6144. | (322.6+17
> 500 52.7) 5) 2.0) 8) 48
- 28.5- 8.9- |44.0-267|30.4-150{110.3-61
" 177.3 122.9 .0 .0 5.3
(103.3£3 | (49.9£19.| (135.3+4 |(88.3+27. | (362.6£10
2.2) 3) 5.5) 2) 80)
32.1- [12.9-177|32.6-337|30.2-236|121.8-97
Y 276.5 A 2 7 4.2
(88.7 |(48.8+29.| (119.245 ((80.8£38. | (318.3+15
43.1) 4) 8.3 5) 5.0)
7.4~ 3.4- |3.8-465.|5.6-233.]20.8-783
257.2 146.0 0 3 7
50 - 500 (92.8+ |(37.5+23.| (133.619 [(79.2+47.| (311.0:17
53.8) 9 2.0) 5) 99
1.7- 1.0- [0.8-416.|2.7-226.| 5.4-782.
(50 229.3 202.0 3 0 6
(483 {(22.4+19.|(60.7+63. |(42.8£35. | (158.8+13
39.9) 4) 7) 3) 23)
(b) Effluent
Water
C(an‘]“;‘/c(;)w ooy | TOC | DOC | BODs | COD | CODg
ion
I 33-96 | 29-89 | 0.7-56 | 33-135 | 89-286
(6014 | (46£1.3) | (2341.1) | (64£2.2) | (15.04.6)
I 31-82 | 28-73 | 0856 | 35-106 | 81-295
(5.2+1.2) | (48+10) | (26£1.2) | (6.9t1.7) | (15.84.2)
2 500
" 27-147 | 25-119 | 07-95 | 35-19.1 | 82-465
(6.0t2.9) | (5.4+2.3) | (2842.1) | (7.7435) | (184492
Y 4.5-12.314.2-11.9| 1.0-7.4 |53-182|6.2-41.8
(7.3£1.8) | (6.741.6) | (3.841.7) | (10.0£2.4) | (23.17.1)
50 - 500 1.1-96.1|1.0-84.9|0.1-174.3| 1.8-81.7 | 3.5-324.6
(7.5¢10.5)| (5.516.4) | (5.9£15.5) | (9.4+8.6) | (238t34.5)
(50 0.4-70.3|0.4-60.7 |0.1-151.2| 1.2-77.1 |2.6-251.2
(7.58.7) | (5.3t4.9) | (6.6+12.6) | (9.447.8) | (235£27.6)
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3.2 RY+ X YWF W TOCY |7I1SE H2X|H

FEorFA ALY fd 9 RS W /7184
HEAE2Y] FFEAE fetolr] st A2t
HRe SAATE 28519 Table 33 Zo] 47184
T A EY] ABASE SPSSE o]dato] AAteH
o FookrA gAY U4 W TOCY =2 A
HAE dYedEe 71EE #EAEE COD,
CODws, BODs, DOC <0192, &< W TOC® =
2 AHEAE Ustdle §7184 2R #+= CODc,,
DOC, CODyy, BODs &0 Yehgt}. DOCS TOC
o] JHIAE AuEH §Y5 tfH] HRSOIA F A
] Aol FAsH STt ol ofxbat
4 ALt Addo] 5Ys F AR sAo|7} 5}
FA RS AXEA 1FE 7103 A |71
E49] 7t 93 EolE ZAyet Hrietart. g,
TOC7t BESHH o2 Hofl 7Hsdt R71E4 7} s
A |71 AR el A Ho)7] [, ABESH
o2 Haj7} g 471849 Rl 5 /Y o
H] B0l A BODs2F TOC Aol S25HA 24
3t Aow deslt

Table 3. Correlation of TOC and other organic
matter indices

(a) Influent

Pat':rr;‘e TOC | DOC | BODs | CODw» | CODe
TOC 1.000

DOC 0.884 1.000

BODs 0.965 0.865 1.000

CODwn 0.976 0.885 0.954 1.000

COD¢r 0.992 0.878 0.965 0.975 1.000
(b) Effluent

Pat':rr;‘e TOC | DOC | BODs | CODw | CODe
TOC 1.000

DOC 0.962 1.000

BODs 0.676 0.597 1.000

CODwn 0.895 0.874 0.713 1.000

CODe¢r 0.969 0.931 0.677 0.882 1.000

AE FREE 7t {71EA A H7H] RS A
HE 500 mY/Y ol FEsEAYA oM E FA
Y DOCE A|€J3t BODs, CODypn, COD 2 TOC2}]

AgBA 2AS R)= 42 0.9269, 0.9075, 0.9429
2 52 AFTAE o1 Yt (Fig. 2). 7+ W
TOCS} 7V w2 AHHAE vetd+ 7184 B
AEE DOCE F #7188 TENE R* g2
0.93400]91.21, TOCS} T2 47184 FAEET}
9] R? 32 A3lstged], ol 94 gt vie} Zol
RBESHoR Haf7} ofgle {7|1EA9 5ol s
FYs oiH] BRSRolA Aol FAsHA gl
o2 Z3t2 PekEh ko] vlste] BODs sE7t W
2 5P 4 3ASRE o 7 418 AR
9] AR ATel Lee 51619 AFoAE TOCR
BODs7H9] AAdo] 71t W33 Hast9iem, TOC
o} COD7HY] Aol AR &2 A F &
7t BESH oz B 7Hse #7182 B opt Ui
34 471EA7A ] fEIS & 4 YcH17).

Influent (No. of facilities = 100)

100

w©
e
§w

moL
8 3
@ ¥

ooooooooo COD,. mot

Effluent (No. of facilities = 100)

Fig. 2. Correlation of TOC and other organic matter
indices in influent and effluent of target
PSTFs (capacity over 500 m®/d)

3, 50 m*/¥ °}4F 500 m*/Q wgt A&} 50
m’/Y olgk A9l 94 Y TOCS &2 ARBAS
el 47154 #EA = CODGL R R* §2 7
7} 0.97059} 0.97222 yepgon BE4: W TOCSt
L2 ARIAE Uefe 47184 AR E3t
COD¢ 2 0.9946 E 0.9787 °]tt. 50 m*/¥ ©°]
4500 m*/ olst AloA9] TOCS thE {7183
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H11d Mz

el ete] e stpAErt Ay ohet =
T 37ketom (Fig. 3), 50 m*/Q olste] Ao 7
£ 5 3 BRS WYl TOCY o 47184 #9
A3 oke] A o) ¥zt A7k 500 m’/ D A9 2
et fAeHATt (Fig. 4).

¥ = 05216¢+ 251

| = 17628+ 26675

e, % 5 e Rt = 07965
e .8

o 3 6 % 12 10 10 o 100 20 30 40 500
Doc,mgL 80D, mgL.

o
0 150 300 4 60 7% 90 0 30 6 9 120 150 180 210 240 270
CODc. mgl 0Dy, molL

(@) Influent (No. of facilities = 140)

100

80

3
Fy— 4
xoraar §w

y = 06135x+ 39237
R = 08174

Toc, myL.

o 20 4 e 0 10 o 0 100 150 200
Doc,mgL 80D, mgL.

Toc, myL

0D, mol

(b) Effluent (No. of facilities = 140)
Fig. 3. Correlation of TOC and other organic indices
in influent and effluent of target PSTFs
(capacity between 50 m*/d and 500 m?/d)

¥ = 1.6922x+ 10503
y = 05855x+ 12818

3 Rt 208723
8 o % o

o 50 100 10 200 20 o 10 20 30 40 50
DoC.mglL 50D, mgiL

00 y=02977x+ 1078 sy ¥ = 1.091x+ 1.6617
R =09722 3 R = 09288

g

2

Toc.malL

e

o 20 40 6w 80 100 o 0 120 180 20
CODc. mgL CODy, motL

(@) Influent (No. of facilities = 250)

Toc, gL

y=16136x- 1024
R* = 08299

“
oc.mgL

Toc, mL

= 03105¢+ 02186 = 1046322913
® = 0.9787 R* = 08965

150 20 250 300 o 20 4 e 8 10
coD., moi COD. mol

(b) Effluent (No. of facilities = 250)
Fig. 4. Correlation of TOC and other organic
indices in influent and effluent of target
PSTFs (capacity below 50 m®/d)

Table 4014 A8 9% % WRS W &
7187 BRAB FEHE Uit SR 1
o F1e4% FUT Aol et F f7184 Bel
£ BE go] YAVTL A4 4 93, DOCE A
o3 #7189 VAR FIM TOCS B} 1Y
FA 29 7189 BEAEE CODy 02 1
EReE. 2, CODy, T4 A0l $71% BeAER 3
4 2710 #7148 TOCE 7129 718 Bl
9] CODys BES] Aol7} 714 Hol, 7129 w7
§ RN S S TOC Ui 52 )
B 24T & USS AT

A==

Table 4. Concentration ratio among the organic
matter indices

Capacity Influent Effluent

(m*/d)
(No. of | DOC/ | BOD/ | CODw, | COD¢, | DOC/ | BOD/ | CODi | CODer
facilities) | TOC | TOC | /TOC | /TOC | TOC | TOC | /TOC | /TOC
> 500
(110

052 | 1.32 | 091 | 3565 | 0.92 | 049 | 1.32 | 3.07

50 - 500
(140) 043 | 1.36 | 0.87 | 335 | 0.85 | 0.61 | 1.47 | 3.17
€ 50 052 | 1.11 | 094 | 329 | 082 | 0.72 | 151 | 3.19
(250) ) i ) ) i ) i )
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