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Life Cycle Assessment to Solid Waste Management
Programs of Nowon-Ku

Jin-Young Choi, Kyung-Sun Yoo and Nam-Chan Kim
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Wolgye-dong 447-1, Nowon-g8eoul, 139-701, Korea

LCA(Life Cycle Assessment) deals with the entire process, which affects the environment, from acquiring
raw materials to an appropriate disposal of end products. LCA analyses the whole routine of the production
of specific goods and services, and predicts the subsequent environmental impact. LCA includes the consumed
energy, produced energy, and materials that are related to the process of obtaining raw materials, man-
ufacturing, conditioning, delivering, using, recycling and disposal of products. Based on LCA, an objective and
optimum environmental impact assessment can be carried out to improve the present environmental problems.
LCA consists of 4 steps : setting the goal and scope of work, inventory analysis, impact assessment and the
interpretation of results. The first step defines the frame of work to be done. The second step is making the
list of work. The third step tests technically the qualitative and quantitative assessment of environmental loads
and demand of energy and resources, that are determined through antecedent investigations. The final step
combines the previous 3 steps, which could be conducted efficiently through the sensitivity analysis. In this
research, LCA was applied to solid waste management programs of Nowon-Ku, Seoul, Korea.
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Table 1. The quantities of exhaust emissions generated
from consumption of 1-L diesel oil (unit:mg/L)

Exhaust
emissions

Quantities 12.1 4.49 56.2 3.74 4.01 0.84

CO CH, NO, SO, Particulates Aldehyde
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Table 2. Emission inventory and quantities with electric =~ Table 3. The concentration of exhaust emissions
consumption (unit:g/kWh) (unit : ppm)
Emissions Item Quantity Item Annual average
Aldehyde 6.04 x 107 SO, 2.45
NH, 3.03x 1078 NO, 35.3
CoH, 2.87 %107 HCl 0.42
Benzopyrene 2.27x107° (60) 19.49
Cd 6.44 x 107 Dust 1.66
Cco 1.7x 107
CO, 5.64 x 107 Table 4. The concentration of water pollutants
Cu 5.85x 1078 (unit : mg/L)
CH 2,08 x 10 -
7 It C trati
C,H, (aromatic) 1.61x 107 - oncenTanon
Air Dust 1.92 x 1078 pH 7.1
HCI 7.79 x 107 BOD 18.1
CH4 156 x 10° SS 8.2
N0 143 x 1077 Cu 0.04
vOC 5.88 %107 P 0.14
NO, 1.43 x 10° Cr ND
Pb 3.22 x 10—8 Phenol ND
SO, 3.48 x 10° ND=no detected
A 8.23x107°
Zn 1.96 x 1078 ) ) )
BOD 9.1x10"7 e F wESW 11,993E¢] BODS Ho+ ZA 3k
Cl, 3.48 x 10" 18.1 ppm= F3la, &7ME 0.895 #3F - TH|gHtal
COD 2.73 x 1078 W 0.000193%0] BT
: 5
L Y
Wastewater BSY 3.9 x 1075 A3 A NE we gm0} LNGLS 9BE
NH, 9.06 x 107 ARgERE glgiTh,
S 1.95 x 10° 3) ¥
SS 9.1x 107" Oh FEANYAT mle) B
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o 63610 FEAPANE w7 A71%we Hdes
Solid waste Final waste(inert) 6.51 %10 Aol okl mo)) 2 2kl Forgo sy ¢l
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Table 5. The coefficient of exhaust emissions to use of
heavy equipment”

Fuel Emission
consumption coefficient
Name of . .. Used
equipment Specification (L/h) @b
' Total NO2Z TSP
unit
Bulldozer 39T etc. 20 238 476 539 1.77
Roller 20T, 52T 8 75 60 585 263
Excavator 0.8, 0.6m3 10 23.8 238 539 1.77
Sum 38 774
Table 6. The generation ratio of landfill gas by calculation
formula'® (unit:%)
CH, CO, NH, H,S Sum
50.25 45.37 2.7 1.68 100.0
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Table 7. Data sheet (unit : t/yr)

Input substances Quantity

H,S0, 17.02

FeSO, - 7H,0 177.93

Leachate treatment plant H,0, 19.25

NaOH 33.49

Defoamer 0.87

H,PO, 0.34

Coagulant for dewatering 0.24

Coagulant for settling 0.13

. Process water 73,159

R facil f ’

ecovery facility o 49,820m3

resources Boiler water

LNG

370,779(As steam)
Protection of pollution — 2,119,511Nm>
For aids - 3,175,799Nm®
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Table 8. Emission inventory and amount to each process (unit:g/t)
Quantity
Emissions ftem Total Collection & Incineration Landfill
Trnasportation
H,S 139 x 10° 0 1.39x 10°
Aldehyde 6.84 x 10° 5.81 10° 1.02 x 10° 1.06 x 1072
NH, 112 x 10° 511 x 107 1.12 x 10°
C.H, 4.9%1072 4.84 x 107 4.97x 107
Benzopyrene 3.87x 107 3.83x10™ 3.93x 107
Cd 1.1x107 1.09 x 107 1.11x 107
Co 9.44 x 10 8.38 10 1.06 x 10! 3.21x 1072
Co, 145 x 10° 9.51 x 10* 4.97 x 10*
Cu 9.97 x 107 9.87 x 107 1.01x 107
CH, 3.46 x 10t 3.11 10! 3.51x10° 3.7x 1072
C,H,(aromatic) 2.74 x 10° 2.72 x 10° 2.79 x 1072
Air Dust 2.86 x 10 2.78 10 8.14 x 107 25x107°
HCI 134 x 10 1.33 x 10 1.35x 1072
Hg 5.96 x 107 5.9 x 107 6.07 x 107
CH, 1.99 x 10* 2.63 x 107 1.96 x 10*
N,0 2.44 x 1072 241 x1072 247 x 107
voC 1.00 x 107 9.92 x 10 1.02 x 10°
NO, 2.03 x 10° 3.89 107 1.64 x 10° 2.49 x 10°
Pb 5.49x 107 543 x 107 5.56 x 107
S0, 2.69 x 10 2.59 10! 9.72 x 107 8.54 x 107
SO, 6.19 x 10 5.87 x 107 6.02 x 107
\Y 14 x 10° 1.39 x 10° 1.42 x 1072
Zn 3.34x107° 331x107° 3.39x 10
BOD 1.60 x 107 1.56 x 107! 4.09% 107
Cl, 5.92 x 10° 5.87 x 107 6.02 x 10°
COD 0.50 x 10° 4.66 x 107 2.93 x 1072
0il 111 x 10 1.10 x 10 113 x 1071
C,H, (aromatic) 1.23 x 10° 1.22 x 10° 1.25x 1072
DS 5.43 x 10° 5.38 x 10° 5.51x 107
T-P 223 %107 0 223 %107
TN 3.63x 107" 0 3.63x 107
NH, 1.87 x 10 1.53 x 10° 341x 107
N, 2.15x 107 0 2.15x10™
Wastewater S 332 x 10° 3.29 x 107 3.37x 10
SS 1.59 x 107" 154 x 107" 4.65x 107
Zn 1.08 x 10° 1.07 x 10° 1.10x 107
Cu 2.27x107 455 %107 1.81x 107
Pb 1.59 x 107 1.59 x 107 0
C.H:O 14x107° 0 14x 10
F 2.23x107° 0 2.23x 107
Cr 2.79x 107 0 2.79x 1078
Fe 2.79x 107 0 2.79x 107
Mn 24x107 0 2.40x 107
CN 2.79x 107 0 2.79x 1078
Sofid waste Final waste(inert) 1.10 x 10* 1.10 x 10* 1.13 x 107
Produced waste(inert) 7.68 x 10 7.61 x 10 7.80 x 10°
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