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Abstract In the food wastewater treatment facilities, the water quality improvement effect and the greenhouse gas
emission amount followed by the change in electricity usage through a change of the aeration tank ventilation system
were evaluated. also, the amount of greenhouse gas emission followed by the change in electricity usage through the
change of the sludge dewatering, storage, transporting method was also evaluated. The total GHG emission from food
wastewater treatment facility improvement were divided into direct emissions from the treatment processes and
indirect ones from electricity usage. The water quality improvement effect of wastewater treatment plant was found
to be 63.3% for BOD removal rate, 42.0% for COD removal rate, 71.0% for SS removal rate and 39.6% for T-N
removal rate. and according to the results of calculating output by applying both direct emissions of greenhouse gas
(Scope 1) and the indirect emission (Scope 2) of greenhouse gas followed by changes in power consumption. It was
estimated that there was a total of 276.0tCO2eq./yr(7.5%) greenhouse gas reduction effect from 3,668.8tCO2eq./yr
before improvement to 3,392.8tCO2eq./yr after improvement. In this result is not due to the effects of water quality
improvement of emission source, but because the reduction in electricity use has reduced the amount of greenhouse
gas emissions
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Table 1. Calculation tool of GHGs emission by scope 1 and scope 2

Emission GHGs Method
Sources
CH,; emissions
= (CODix X Qn -~ CODgy x Qui) x 10° x EF - R] x Fj
CH, emissions : CH4 emissions from wastewater treatment(Ton-COxeq)
CH CODy, : COD concentration in the influent wastewater(mg/L)
COD,y : COD concentration in the effluent wastewater(mg/L)
Qin : influent wastewater ﬂows(mz/yr) Qout : effluent wastewater ﬂows(mB/yr)
Wastewater EF : Emission factor((Ton"CH4/Ton‘COD) R : Methane recovery amount((Ton"CH,)
treatment F; : Greenhousgas(j) GWP(CH,=21, N,O=310)
(Scopel)
N2O emissions = (TNin X Qin = TNow % Qoun) X 10° x EF x 1.571 x F;
N2O emissions : N,O emissions from wastewater treatment(TonCOsq)
NO TNin : TN concentration in the influent wastewater(mg-T-N/L)
z TNouw : TN concentration in the effluent wastewater(mg-T-N/L)
Qi : influent wastewater ﬂows(m3/yr) Qou : Effluent wastewater ﬂows(m3/yr)
EF : Emission factor((kgN,O-N/kg-T-N)  1.571 : kg'N,O-N — kg'N>O conversion factor
co ER = 3(AEXEFxF))
Electricity CHj ER : Reductions of GHGs emissions ~AE : Reduction of Electricity(MWh)
(Scope2) NoO EF : Emission factor(Ton - GHG/Mwh)
? Fj : Greenhousgas(j) GWP(CO,=1, CHs=21, N,O=310)
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Table 3. Total reduction of GHGs to the improvement of
sludge transfer system in food wastewater

process
(Units : tCOzeq./yr)
Emission GHGs Before After Reduction
Sources
CO, 115.2 45.7 69.5
Electricity
(Scop 2) CH,4 26.0 103 15.7
N0 207.2 823 125.0
Total 348.4 138.3 210.1
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Fig. 3. Estimation of CO,, CH4 and N>O emission to the
improvement of sludge transfer system in food
wastewater process
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