2. Sewer System Policies - Full-fledged Construction and Completion of Seoul City's Sewer Facilities.
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This time, we will look into the full-fledged construction of the completion of Seoul City's first sewer

facilities.
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In 1962 when the SMG planned to build a sewage treatment plant, it was faced with a shortage of

financial resources and construction technologies.
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In the end Seoul City's first sewage treatment plant was financed by a foreign loan with the central

government's repayment guarantee.
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Because the loan did not arrive on time and for other unrelated reasons, the project kicked off years

later in 1970.
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With the additional loan secured in 1974, the Cheonggye Sewage Treatment Plant was completed in 1976,

14 years after the project was planned in 1962, opening a historic era of sewage treatment in Korea.
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[Construction and Operation of Water Reclamation Centers]
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The Cheonggye Sewage Treatment Plant was designed to treat the sewage produced by 1.3 million

citizens in the Cheonggyecheon Area (5,600 ha) with a daily treatment capacity of 150,000 tons.
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The average BOD value of the sewage upon arriving at the sewage treatment plant is 330 ppm, and after
treatment, the BOD level drops below 19 ppm and the treated wastewater is then discharged into

Jungnangcheon Stream.
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The operation of Cheonggyecheon Sewage Treatment Facility has improved the water quality of not only

Jungnangcheon Stream but also the Hangang River that the stream flows into.
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The government's financial situation did not allow Seoul to build its second sewage treatment plant on its

own.
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The government borrowed KRW 4 billion from overseas and with a total construction budget of KRW 10.2
billion, completed the Jungnang Sewage Treatment Plant with a daily treatment capacity of 210,000 tons

in 1981.
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The full-fledge construction of sewage treatment plants began while Seoul was preparing for the 1986
Seoul Asian Games and the 1988 Seoul Summer Olympic Games through the Comprehensive Hangang

Development Project launched in 1982.
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The Comprehensive Hangang Development Project carried out between 1982 and 1986 was aimed at the



expansion of the river's flood control capability, the creation of leisure space, the construction of the east-
west road network, the mitigation of water pollution, and the promotion of water sports to further

enhance the usability of the riverside of the Hangang River, among others.
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Major projects that were carried out to prevent the flow of sewage into the Hangang River and mitigate
the river's water pollution included the construction of sewage treatment plants and the installation of

sewer pipes that carry sewage into treatment plants.
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The SMG continued to build water reclamation centers across the city including the Nanji Water
Reclamation Center, Jungnang Water Reclamation Center, Seonam Water Reclamation Center, and

Tancheon Water Reclamation Center.
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These four water reclamation centers are equipped with a treatment facility capacity of 4.98 million tons

which is equivalent to the city's total wastewater production quantity.
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For the imagemaking as eco-friendly space, the SMGchanged the name of its sewage treatment plants

into water reclamation centers in 2005.
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The average sewage concentration at water reclamation centers stands at a BOD of 140-170 mg/L, COD

of 61-87 mg/L, and SS of 85-120 mg/L.
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The water reclamation centers treat the sewage according to the requirements specified in the Sewerage

Act as shown on the slide, and then discharge them into streams.
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Sewage treatment at a water reclamation center is divided into the water treatment process #2and the

sludge treatment process.
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The water treatment process consists of various steps such as the screening out of sand or debris from
sewage, the removal of pollutants with microorganisms, the separation of sludge and water, and the
removal of nutrient matter and E. coli disinfection prior to the final discharge of the treated water into

streams.

The standard water treatment process cultivates microorganisms during aeration by using organic matter
contained in sewage as a nutrient source, and then treats polluted organic matter through the processes

of coagulation, absorption, oxidation and decomposition.
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However, Korea's industrialization and urbanization resulted in increased wastewater volume and pollution

level in Seoul, and eutrophication resulted in ecosystem destruction including the spread of green algae.
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Citizens' demand for improved quality of river water and creation of pleasant riverside space kept growing.
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In 2008, the SMG shifted to an advanced wastewater treatment process that can treat nitrogen and

phosphorus very efficiently.
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Sludge produced during the water treatment process gets settled as sediment and its volume gets smaller.
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The organic matter in the sludge gets decomposed by anaerobic microorganisms while the sludge is

heated and agitated inside sealed tanks.
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The sludge that has gone through the digestive treatment process gets dehydrated for easy

transportation and disposal.
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The dehydrated sludge is used as fuel for thermal power plants through incineration and drying processes.
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[Installation and Operation of Sewage Culverts]
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In Seoul, the installation of modern sewage culverts started at the beginning of the 1900s, but most of
them were destroyed during the Korean warand then began to be reinstalled during the city's massive

development and upgrade stages in the 1970s to the 1990s.
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Seoul's sewage culvert distribution ratestood at 28% at the beginning of the 1970s, jumped to 93% in

1985, and reached 100% in 1998, with most of them installed in the 1970s and the first half of the 1980s.
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Seoul City's traditional sewage culverts were streams, brooks and drainageways.
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Urban development required the installation of underground sewage culverts. During urban sprawl,



additional culverts were connected to streams and major culvert networks.
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Seoul has four national rivers, 39 local rivers, 18 small rivers, and six other types of rivers. These 67 rivers

are connected to 10,616km* of sewage culverts installed across the city.
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The management of Seoul City's sewage culverts is carried out at the levels oftreatment areas, drainage

areas, and sub-drainage areas.
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Seoul City's sewage treatment is carried out by four water reclamation centers, with Jungnang and Nanji
Water Reclamation Centers located north of the Hangang River, and Tancheon and Seonam Water

Reclamation Centers located south of the Hangang River.
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Jungnang Treatment Area is responsible for Jungnangcheon Stream,Nanji Treatment Area is in charge of
Bulgwangcheon and Hongjecheon Streams, Tancheon Treatment Area takes care of Tancheon Stream, and

Seonam Treatment Area is charged with the management of Anyangcheon Stream.
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Seoul has 16 drainage areas, including three in Jungnang, seven in Nanji, two in Tancheon, and four in

Seonam, with most of them being small- to medium-sized streams.
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For the effective maintenance of sewer systems and the implementation of pipe dredging work, Seoul
City's sewage culverts are managed by a total of 239 sub-drainage areas, most of which are identical to

the size of a dong, the smallest administrative unit in Korea.
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About 200 hectares are located in built-up areas, and 400-500 hectares are mountainous areas, which is

similar to the total area of Seoul.
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Sewage culverts are divided into branch sewer lines and main sewer lines.
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A branch sewer line covers an area smaller than 12ha, with pipes smaller than 900mm in diameter.
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A main sewer line covers an area bigger than 12ha with pipes bigger than 900mm in diameter.
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A branch sewer line is designed to withstand a 10-year rainstorm of 75mm per hour, and a main sewer

line can withstand a 30-year rainstorm of 95mm per hour.
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1Seoul City has combined sewage culverts that carry both rainwater and wastewater in single culverts,

and separate sewage culverts that carry wastewater and rainwater in different culverts.
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Currently, out of Seoul City's total sewage culverts, 91% are combined sewage culverts.
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Ordinarily, only sewage is generated, and therefore, there is no difference between the two types in terms

of sewage drainage.
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The entire quantity of sewage is carried by sewer pipes to water reclamation centers and then to streams

after treatment.
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The difference between the combined type and the separate typeoccurs during precipitation.
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In the case of the combined type which accounts for more than 90% of Seoul City's sewage culverts, the

threshold is 300% of the planned hourly wastewater handling capacity.
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When the wastewater quantity is below the threshold, wastewater is sent to a water reclamation center

and discharged into a stream after treatment.
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wastewater quantity is above the threshold,wastewater is sent to rainwater outfallsand then discharged

into a stream.
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In the case of the separate type, wastewater is sent to a water reclamation center and rainwater is

discharged into a stream through rainwater outfalls.
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Meanwhile,Seoul frequently suffers from heavy rains in the summer.
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When rainfall is expected to exceed its facility capacity, the SMG uses its emergency facilities designed to

mitigate the risks of flooding, and lowers the burdens of the city's water-related infrastructure.
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Such emergency facilitiesinclude 118 rainwater pumping stations, 52 retarding basins near streams, and 28

storm water retention ponds.
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[Systematic Management of Sewer Facilities.]
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To manage its vast sewer systems systematically, every five yearsthe SMG evaluates its sewer system
policies and facilitiesand resets the direction of the 20-year sewerage improvement plancalled the

'Framework Plan for Sewerage Maintenance.'
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Established in 1984, the Framework Plan for Sewerage Maintenance has been upgraded four times.
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The detailed objectives of the framework plan have changed from "Improve the Water Quality of the
Hangang River through Sewage Treatment" in the first plan, to "Set a Model for Systematic Sewage
Culvert Maintenance," "Significantly Improve the Quality of Effluents from Water Reclamation Centers,"
"Set Directions for Full-fledged Pipe Improvements," "Improve Flood Prevention Capability of Sewer

Systems," and "Enhance the Management of Pollutants During Precipitation” in the latest framework plan.
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Over the years, these different objectives have helped Seoul City to create a cutting-edge sewer system.
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[Effects of Sewer System Distribution]

In the 1960's, Cheonggyecheon Stream and Jungnangcheon Stream recorded a BOD level of 240 ppm and

125 ppm, respectively, and people were prohibited to swim in the streams.
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Now the average BOD level in Seoul City's rivers and streams stands at 7 ppm.
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The development of Seoul City's remarkable sewerage infrastructure over the years has contributed to
creating not only a pleasant living environment but also a high-quality water environment city safe from

flood risks for its citizens.

This time, we have looked into the development processes of Seoul City's sewer system.
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I hope that this presentation has been helpful to you in terms of understanding the roles and importance

of the sewer system in a city as a critical element in the urban environment.
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