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Microplastics from sewage and wastewater treatment facilities can be discharged into rivers and oceans, and
the treatment facilities themselves can be a point source of microplastic pollution. The microplastic detection
status and methods were compared in Miwon, Cheongju, Jecheon, and Chungju sewage treatment facilities in
Chungcheongbuk-do. Samples were collected from the inlet, filtration facility, and discharge of Miwon Sewage
Treatment Facility, a Porous Substrate Bioreactor (PSBR) construction corporation. Additionally, the inlet, first
settling tank, final settling tank and outlet samples were taken from three sewage treatment facilities (Cheongju,
Jecheon, and Chungju), which use bioreactor transformation processes. In the results, raw water showed a
range of 232-1,510 pieces/L, and effluent water showed a range of 0.7-6.7 pieces/L. All four sewage treatment
facilities showed high treatment efficiency of 98.5-99.9%. The treatment processes showed high removal effi-
ciency in the order of CNR (97.0%) > PSBR (95.9%) > NPR (91.5%) > SMART3 (70.3%). As a study was
conducted on only one sewage treatment facility for each process, additional research is necessary.

Keywords: Microplastics, Sewage treatment facilities, PSBR(Porous Substrate Bioreactor), CNR(Cilium
Nutrient Removal), NPR(Nitrogen & Phosphorus Removal), SMART3.
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Table 1. Miwon sewage treatment facility overview
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Treatment facility name Miwon sewage treatment

Completion date December, 2004

Water system Han River Operating institution Cheongju Environmental
4 (Miwon Stream) P & Management Headquarters
Facility capacity 700 m*/day Inflow sewage 679 m’/day (98.9%)
Processing method PSBR Process Effluent disinfection method UV rays
. Area 1.64 km? . . .
Processing area . Collection method classification formula
Population 4,828 people

Table 2. Jecheon sewage treatment facility overview

Treatment facility
name

Jecheon sewage treatment

Completion date January, 2009

Han River
(Jangpyeong Stream)
70,000 m3/day

Water system

Facility capacity

Standard activated sludge method-NPR
method Total Phosphorus Micro Filtration

Processing method

. Area 16.44 km?>
Processing area

Population

109,390 people

Jecheon City Environmental
Office

63,745 m’/day (98.9%)

Operating institution
Inflow sewage

Effluent disinfection method UV rays

Collection method classification formula

Table 3. Cheongju sewage treatment facility overview

Cheongju sewage treatment

Treatment facility name .,
facility

Step 1: April, 1992

Completion date Step 2: June, 2000

Geum River
(Miho Stream)

280,000 m®/day

Water system
Facility capacity
Processing method Standard activated sludge, CNR

51.66 km?
512,575 people

. Area
Processing area .
Population

Cheongju Environmental Management
Headquarters

285,686 m>/day (99.2%)

Operating institution

Inflow sewage

Effluent disinfection
method UV rays
Confluence (38%)

Collection method . .
Classification formula (62%)
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Table 4. Chungju sewage treatment facility overview
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Treatment facility name Chungju sewage treatment facility

Step 1: October, 1995

Completion date Step 2: February, 2005

Han River (Chungju Stream)
75,000 m’/day

Water system

Facility capacity
Processing method SMART3 &%

16.59 km?
161,719 people

. Area
Processing area .
Population

Operating institution

Chungju City Hal

Inflow sewage 62,350 m/day (98.8%)

Effluent disinfection

method Chlorine

Collection method Classification formula

Fig. 1. Fitering net.
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Table 5. Water collection volume and pretreatment volume according to sewage treatment facility process (unit: L)

. . R Influent . . Final Settling
Target facility Main method Classification (raw water) First settling tank Tank Effluent
. Water collection amount 1 1 60 20
Cheongju CNR .
Preprocessing amount 0.05 0.1 5 10
Water collection amount 1 1 20 100
Jecheon NPR .
Preprocessing amount 0.05 0.1 1 50
. Water collection amount 1 20 40 100
Chungju SMART3 .
Preprocessing amount 0.05 1 4 50
. Water collection amount 1 - 40 100
Miwon PSBR .
Preprocessing amount 0.254 - 5 20
Table 6. Weather conditions at the time of primary sampling at sewage treatment facilities
Target facility Chungju Jecheon Cheongju Miwon
Collection date and time June 7, 2022 June 9, 2022 June 9, 2022 June 9, 2022
Average temperature (°C) 17.8 15.4 224 224
Daily amount of precipitation (mm) 0.0 0.0 0.0 0.0
7 days precipitation (mm)* 6.8 11.1 6.6 6.6

*Cumulative precipitation within 7 days prior to collection date
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Table 7. Weather conditions at the time of secondary sampling at sewage treatment facilities

Target facility Chungju Jecheon Cheongju Miwon
Collection date and time August 22, 2022  August 22, 2022  August 22, 2022  August 22, 2022
Average temperature (°C) 25.4 23.8 27.8 27.8
Daily amount of precipitation (mm) 0.0 0.0 0.0 0.0
7 days precipitation (mm)* 49.6 79.4 62.7 62.7

* Cumulative precipitation within 7 days prior to collection date
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Table 9. Sewage treatment facility process and removal efficiency

Target facility = Main Process

Collection Method

Microplastic

Infl .
nHlow sewage Removal Efficiency*

Miwon PSBR Classification formula 697 m’/day 98.6%
Jecheon NPR Classification formula 63,475 m>/day 99.9%
Cheongju CNR Classification formula + Confluence 285,686 m3/day 99.6%
Chungju SMART3 Classification formula 62,350 m*/day 99.9%

* Effluent removal efficiency compared to raw water, average value of primary and secondary results
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