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Characteristics of TOC in effluent discharge from public
sewage treatment works in korea
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Abstract : Under Korea' s Enforcement Decree of the Framework Act on Environmental Policy amended in 2013, total organic
carbon (TOC) is newly added as water quality parameter to assess organic pollution in water and aquatic ecosystem. To meet the
TOC requirement and improve quality of effluent discharged into public watershed, it is also necessary to develop standards for
TOC in effluent from public sewage treatment works (PSTWs),

In this study, we reviewed the characteristics and removal efficiency of TOC in influent and effluent of PSTWs, The study found
that phosphorus treatment process removed not only soluble phosphorus but also a portion of TOC remaining after the second-
ary treatment process, TOC concentration in effluent from PSTWs operated in tandem with industrial wastewater treatment work
was higher due to influx of insoluble substances from the industrial wastewater treatment work

In order to lay a foundation for the management of TOC from PSTWs, it is necessary to carry out research on TOC from different
perspectives, For example, studies on the generation mechanism of TOC and the impact of TOC on drinking water resources,
assessment of effluent qualities through monitoring, and development of measures to control TOC for the preservation of aquatic
ecosystem are needed.,

Key words : Discharge characteristics, Effluent standard, Sewage treatment works, TOC
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Table 1, The investigation status of public sewage treatment

works(PSTWs)

Total

Above 500 m?/day facility capacity

I

S
um Area

11
Area

ik
Area

I\
Area

Below 500 m?/
day facility
capacity
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60 10
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Fig. 1.
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Table 2, Recommendation values for BOD and COD

e Minimum removal
Items Limits 5 g
efficiency
BOD.* Not to exceed 25 mg/L O, 70 ~ 90%
CODCr | Not to exceed 125 mg/L O, 75%

“BOD; can be replaced by TOC if a relationship can be established be-
tween BOD5 and TOC in the plant,
3% Source : Council directive of urban wastewater treatment (91/271/EEC)
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Table 3, Regulation of TOC in river for LAWA*

Parameter 1 I ~1I 1T II ~1I 11T m~1v v
Pollution Very low . Moderate Critical Severe Very severe Excessive

) Low pollution . . . . .
level pollution pollution pollution pollution pollution pollution
BOD(mg/L) | Not to exceed 1 1~2 2~06 5~10 7~13 10 ~ 20 Above 15
TOC(mg/L) <2 <3 <5 <10 <20 <40 Above 40

# Source : The Federal Environmental Agency, 2001,

* LAWA : Bund/Laender-Arbeitsgemeinschaft Wasser (Eng, The German Group on water issues of the Federal States and the Federal Government)

Table 4, Secondary treatment standards for publicly owned treatment works(POTWs) in USA

Parameter

30-day average

7-day average

BOD.

30 mg/L (25 mg/L CBOD,)

45 mg/L (40 mg/L. CBOD,)

Removal efficiency

85% BOD, (or CBOD,) and TSS -

* TOC may be substituted for BOD, when a long-term BOD:TOC correlation has been demonstrated,

# Source @ USA, 1984, 40 CFR 133.102 and 133.104(b).
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Fig. 3. TOC and COD,,, in influent to and effluent from PSTWs
above 500 m®/day facility capacity.
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Table 5, The removal efficiency of TOC from PSTWs according to treatment methods

Classification Total A/S method A0 method MBR method | Media method SBR method | Others
Total 110 4 40 16 31 18 1
Above Count 60 4 26 4 18 7 1
500 m¥/
day facility TOC i ) 80.0 83.2 78.6 72.8 _
capacity removal(%) (22.2~99.1) (54.1 ~99.3) (12,7 ~99.1) (15.0 ~ 94.1)
Below Count 50 - 14 12 13 11 -
500 m?/
day facility TOC } ) 87.5 90.1 93.7 88.9 }
capacity removal(%) (81.3~96.9) | (64.5~96.8) | (88.9~98.9) | (50.0~906.8)

# A/s method : Activated sludge method, A O method : Anaerobic-anoxic-aerobic method, MBR method : Membrane bioreactor method, SBR method :

Sequencing batch reactor method,

TOC-IN TOC-OUT
400 — 40 —)
300 —| T 30 —
2 =
€ 200 - ? 20 —
8 8
100 — 10 —
° ? ! | T ° J
A20 MBR Media SBR A?O Meda SBR
(a) below 500 m*/day facility capacity
TOC-oUT
400 — 40 — e
300 — 30 —
3 =
£ 200 % 20 —|
3 8
100 — 10 —

palles

MBR

Medle

AIS

(b) above 500 m*/day facility capacity

A20 MBR

Media

Fig. 4. TOC in influent to and effluent from PSTWs according to treatment methods,
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