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1E 40,000=/2(M2|4F+)
2CH| S4 16,0008/L(X2[HE)

i-lal%%* C| x/H E/ol(xla|diiE=A
3| SA 26,000=/(X2|LFT)
Z X222 @ 82,0005/ (K2|UFS)
3 3
e | 1500007 [ Sewage 117.000m Reuse 82,000m° | |, 4strial 98%)
s 9¢ | mm—) 1 . __,_:,_' . Reservoirs(2%)
Skexg| 29] Kranji &3 22
SE b | Ro reject
Sea Sea
discharge

M7 A A|Z - Veolia Water System
AISE]  [2F 2 2H8e| - PUB(The Public Utilities Board)
SA|I#E| - Veolia Water System
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£ 0.5NTU ©]3e|th. Y522 Reverse Osmosis(RO)= A 2] Z-&°] 75%°] 3L
=79 g% 02NTU ©]sto]tt,
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Treated
Used Water

Microfiltration /
Ultrafiltration

Reverse Osmosis

E 417) #al$ 23
i TETS FETE USEPA/WHOTH
2o B
pH 75 6 80~85 6.5~85
EHZ(NTU) 30 2 02 o|s}
Z2F3E 400 340 50 olst 500/1000
Z27 B (ng/L) 12 6 0.1 o5}
Allng/L) 03 0.02 005 o3} 0.05~0.2/0.2
Ba(ug/L) 0,15 003 0.02 oJ} 2/0.7
Blug/L) 08 003 0.1 o3t /09
Ca(ug/L) 40 20 1 03} -
Cu(ug/L) 0.02 0.01 0.05 o3} 13/2
Felng/L) 06 0.01 0.05 o3} 0.3/03
Mn(ng/L) 0.05 0.02 0.05 o3} 0.05/05
Na(ng/L) 70 40 10 o3t -/200
St(ng/L) 0.1 003 0.1 ofs} -
Cl(ng/L) 120 40 10 o5t 250/250
NO3(ng /L) 110 35 10 o3t -
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The Vitalization Strategy of Water Reuse
and Reclamation Industry

Yong-Mo Cho - Hyung-Ho Youn-Mi-A Nam

1. Outline

Since regional and seasonal water deficiency in urban area is prevalent,
water reclamation and circulation in the region is emerging as a new
alternative for the new water supply. At this present, foundation for vitalizing
water reclamation industry has established owing to the development of water
reclamation technology. This research is to analyze relevant businesses and
their current state of affairs to vitalize water reclamation and management
industry, and searching for the measure to vitalize small private industry on
the basis of private investment.

2. Major research results
1) Current state and system of water reclamation and management industry

O Water reclamation is recycling and purifying wastewater and rainwater,
utilizing treated water into living water, industrial water, agricultural
water, landscaping water, and maintaining water for river, stream, and
brook.

0 According to the Seoul Business Survey Report, counted suppliers of
living water and industrial water are 21, of sewage are 63, of wastewater

are 3, and of waste treatment and pollution preventing facilities are 120.

O Present condition of Watstewater Reclamatin and Reusing System in
Seoul at the end of 2008 is counted up to 52 mainly used for toilet water.
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0 Capacity for sewage treatment in the whole country is 6.6 billion ton per
year, and reusing amount for treated sewage had increased 0.22 billion
tons/year from 0.49 billion tons in 2006 to 0.71 billion tons in 2008 per

year.

O Currently, water reclamation technology has evolved, and the membrane
operation, cutting-edge technology, is commercialized. The membrance
operation is easy to maintain and manage for its compactness and
automatization. Contaminated water with high organic matter treatment
also shows great efficacy when combining biological treatment and

membrane operation.

oRelevant law of gray-water and waste water recycling is prescribed in

the sewage law.

2) Analysis of future demand and capacity for water reclamation

0 Demand for recycled water will soaring up comparing to the current
capacity for maintaining water, gray-water, cleaning water, relieving
heat-island water, tank farming water in New-Towns, park watering, and

SO on.

3. Policy suggestion
1) Policy implication for vitalizing water reclamation industry

(1) Ensuring industrial foundation with creating demand for additional

reclamation water

—Establishing foundation for water recycling industry vitalization
utilizing recycling water for the purpose of tank farming in apartment
housings, landscaping water for the widen green land, and relieving
water for heat island effect.

(2) Applying new technology of water reclamation such as membrane

operation



— Price reduction of membrane operation filter enabled commercialization.
Securability of water circulation system that purifying wastewater in
buildings and discharging it directly into streams enabled establishing

foundation for vitalizing private companies.

(3) Vitalization through widened incentive and regulation policy

— Creating water reclamation demand through tightening up the mandatory

standards for gray water installation.

—Phasing in mandatory graywater installation in large apartments
already installed tank farming facilities.

—Providing incentive in graywater installed buildings that use graywater

as river maintenance and cleaning water.

(4) Nurturing into green industry for ndualyzing growth and employment.

—Classifying water reclamation industry into green growth industry and
fostering growth and employment through establishing small and

midium size water reclamation companies.

(5) Establishing cluster for water reclamation industry

— Connecting buildings, large apartments, and heat-island relieving zone
into water and sewage facilities enables building large scale water

reclamation industry cluster.

2) Vitalizing plan for water reclamation industry

0 Establishing a foothold for creating new demand of water reclamation
industry

—In case of new buildings, heighten up the compulsory graywater
standard floor area into more than 50,000m’ commercial buildings.

—In case of new buildings, compelling use of graywater for toilet.

Q0o 183
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—Expending graywater facility installation into existing building more
than 50,000m’ floor area.

—Obliging graywater facility installation into apartments over 500 units.

—Securing demand for new recycling water such as heat-island relieving

water and tank farming water.

—Operating and managing water reclamation installations for ground

fountain and large waterpark facilities.

—Phasing in mandatory water reclamation facilities in large water

consuming companies such as a car wash.
o Fostering water reclamation industry as strategic industry in Seoul

—Selecting and fostering water reclamation industry into strategic
industry and offering incentives based on the "Ordinance for fostering

strategic industry and supporting companies in Seouly
0 Offering economic incentives to water reclamation facilities and companies.

— Preparing economic incentives for reducing water and sewage cost in

ratable recycling water.

0 Raising "Fund for vitalizing water reclamation facilities and companies;

allocating ratable water charge.
0 Creating business model of water reclamation companies

—In case of small business buildings, economic feasibility for graywater
installation is positive when recycling capacity is more than 40m’ per

day.

—In case of existing apartments, economic feasibility is positive when
offering incentives of water and sewage charge for 50% of recycling

water capacity.

—In case of new apartments, more than 500 units, expense is collectable

within a year for obliging graywater installation.

—Public support is necessary for securing recycling water users.
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o Since water reclamation industry accompanies high cost of initial

investment, introducing ESCO business plan should be prepared.

o Legislating the "Law for water reclamation and management for urban

watery and the ordinance for operating graywater system and cost

reducing.

(Table 1) Feasibility analysis (types of buildings)

Recycling o '
Build Type Capacity g;::)':g?y COE;:;Q?IC Evaluation
(m/day)
Large Business all capacity for facility expense high economic feasibility in large
A o 121 . collectable . .
Buildings cleaning water | . - business buildings
within 4 years
Apartments low economic feasibility for low
) . expense I
’ exempting 50% cCleaning water collectable utility coast
of recycling in apartments | .. requiring cost reduction- reaching
withing 16 years )
B water cost 77 50% of recycling water
Apartments mstallllng pipes expense in case of ngvv apaﬁments, obhgmg
2 new buidinas for toilet water |  collectable graywater installation expense is
9 a lot of demand| within 1 years collectable within a year
R expense collecing period is
2 Business ) b truncated through installing
C o 428 | cleaning water |  collectable ) ) .
buildings . graywater installation for toilet and
withing 9 years ) .
expending capacity
R expense collecing period is
1 Commercial . P truncated through installing
D o 276 | cleaning water collectable ) ) .
buildings e graywater installation for toilet and
withing 10 years ) .
expending capacity
expense collecing period is
. . expense ) i
2 Business all capacity for truncated through installing
E o 582 X collectable ) . .
buildings cleaning water | . " graywater installation for toilet and
withing 5 years ) .
expending capacity
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