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Abstract

The study focuses on 32 environmental facilities in Incheon Metropolitan City, South Korea, categorizes them by sector:
sewage treatment, wastewater treatment, incineration, landfill, water purification, and water supply. Their GHG reduction
results are analyzed through quantitative and qualitative measures for 2012 to 2015. The study surveys and examines GHG
reductions of the environmental facilities for two categories - facility operation and management. The findings are as follows:
First, the GHG reduction rate, an emission-to-allocation ratio, from 2012 to 2015 is 89.67%. Second, GHG reductions coming
from qudlitative measures of facility management are even greater than those from quantitative measures of facility operation.
Third, GHG reductions through facility operation are mostly attributable to overhauls, less use of facilities, resources
recycling, process improvement rather than the betterment of fuels, facilities and energy efficiency. Fourth, higher reduction

can be achieved by effective facility management, quaitative measures.
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Table 1. Criteriafor designation
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By the end of 2011 Since 2012 Since 2014
Measures
Company Factory Company Factory Company Factory
Emission 125,000 25,000 87,500 20,000 50,000 15,000
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Table 2. Abatement technologies by type

» Reduction techniques
Facility types
Investments Improvements
e Introduction of SRF
o Utilization of incinerator waste heat as energy source for SCR catalyst . .
® Separation processing of
o Parellel use of SCR and SNCR )
. . recyclable materials
Incinerator s Motor position control
. . T . e Temperature control for SCR
e Installation of regenerative power type bidirectional inverter duct burner
o Application of fluidized incineration
s Dry absorbent technology for CO;
o |nstdlation of digestion gas generation facilities e Integration of air supply system
Sewage/ o |nstdlation of non-powered agitator for digestion tank o |nstallation and operation of
wastewater o |nstallation of membrane air diffuser quarter pump
treatment e |nstallation of non-powered heat exxhanger e |nstallation of low loss
e Recovery of sawage waste energy flowmeter
Water supply/ o Replacement of air bearing type inverter blower e Application of pump monitoring
treatment o |nstalation of small hydropower plant system
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Table 3. GHG emissions, allowances and reductions of Incheon city (Unit: tCO»-eq)
. Target management scheme Emission trading
Quantities

2012 2013 2014 2015
Quata (target) 467,693 428,227 432,997 400,894
Emissions (performance) 407,972 384,332 380,475 378,269

Total 59,721 43,895 52,522 22,735

Reductions By quantitative measures 24,274 34,136 34,626 8,296
By qualitative measures 35,447 9,759 17,896 14,439
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Fig. 1. Comparison of reduction by measures.

Table 4. Quantitative measures (Facility operation)
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Mediators

Vehicles

1. Fuel improvement prehesting)

2. Lower facility utilization
3. Facility improvement

4. Renewable energy
5. Higher energy efficiency

6. Resource reuse/recycle
7. Processimprovement

8. Overhaul

Periodical inspection, repair

LNG, LPG(restaurant), electricity, kerosene, gasoline, biogas, saprophytic fuel(incinerator

Less treatments, lower operation rate, facility closing
LED lighting, high efficiency equipment, facility improvement
Photovoltaic generation, small hydro generation, fuel cell

High efficiency fan, oval can heat exchanger, high efficiency transformer, high efficiency
inverter, high efficiency motor, rooftop planting, high performance glass

Waste water reuse, waste recycle, biogas reuse, waste heat reuse

Process change, facility restructuring, productivity improvement
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Table5. Qualitative measures (Facility management)
Mediators Vehicles
Standardization of GHG management procedure, authority and responsibility, systematic
1. System management of documents and records, system of education and training of personnel, internal

evaluation

Electric load management by time and seasons, efficiency improvement of electric equipment,

2. Electricity demand .
energy savings

Test and correction standard and cycle by measuring devices, data management manua in

3. Measuring device faillure of measuring devices, management of test and correction records, satisfaction of
uncertainty standards

4, Certification/assessment External certification such as 15014000, awards for management evaluation

5. Commendation Commendation by government and domestic and international verification agency

Use of public transportation, controlled air-conditioning, suspension of air-conditioning during
peak-time, elevator use restriction

7. Education/training Frequency and time of education
8. Technical qualification Environmental technique certification
9. Personnel Position and number of GHG facility management personnel

6. Behavioral improvement
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Table 6. Emission reduction by qualitative measures (Facility management) (intCO-eq)
) Target management scheme Emisssion trading
Reduction
2012 2013 2014 2015
Reduction (total) 59,721 43,895 52,522 22,735
35,447 9,759 17,896 14,439

system management, electricity demand management, management behavior improvement, test of
measuring device, certification/evaluation by authorized agency, environmenta commendation,
education and training, certification of environmental technical qualification, personnel

Facility management
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Table 7. GHG reduction of Songo office

Measures Reduction Energy savings
Process i mprovement 1,555.995 tCO--eq 00TJ
Use of inverter 764.3 tCO-eq 38.215TJ
Renewable energy use 171.784tCO--eq 1.622TJ

Tota 2,492.079tCO2-eq 39.837TJ




516

Table 8. GHG reduction of Gazwa office

Mesasures Reduction Energy savings
Improved electricity demand management 167.9tCO.-eq 8.395TJ
Use of high efficiency lighting equipments 17.147 tCO»-eq 0.321TJ
Process improvement 619.77 tCO.-eq 12.761TJ
Total 804.817 tCOz-eq 21.477TJ
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Table 9. GHG reduction of Gong-chon water treatment facility
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Measures Reduction Energy savings
Installation of inverter 49.012 tCO2-eq 0.946 TJ
Use of high efficiency lighting equipments 21.953tCO2-eq 0.424TJ
Renewable energy 42.74t1CO2-eq 0.454TJ
Total 113.705 tCO2-eq 1.8247TJ
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