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Abstract
In this study, environmental impact assessments of wastewater treatment plant (WWTP), sewerage

system, and tailrace were performed using LCA methodology. The life cycle stages were divided into 3
categories; construction stage, maintenance stage and demolition & disposal stage. As a tool of impact
assessment, Ecoindicator99 containing fate analysis, exposure & effect analysis and damage analysis,
was used. As the results of WWTP LCA, more than 80% of environmental impact was produced from
maintenance stage. On the other hand, most of environmental impact was produced from construction

stage in the case of tailrace and sewerage system construction,
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Table 1. Damage categories and damage unit of Eco-indicator99
methodology
Damage categories Damage unit
Human health carcinogenic effect DALY
respiratory (organic) DALY
climate change DALY
ionizing radiation DALY
ozone depletion DALY
Ecosystem quality ecotoxicity PDF x m?x yr
acidification/nutrification ~ PDF xm? x yr
land-use PDF x m? x yr
Resources minerals MJ
fossil MJ
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Table 3. Key materials producing environmental impact in
construction stage

A s A9 ARG AaEE A4 L o Material Ratio(%)
Ao thsle] EA5tE T A 2 Hr e A s A Earth work Concreta 65.0
A 7)o =S4 Aue] ALw A #7) B Steel reDi.nforTsment 128
o) sl tistel AT, o 120
Machinery work Machinery 76.0
222 2234 Pipe 24.0
3317}51173}9_ AXj S sl g A9 Life Cycle zb
SACAN FAHE EA% AUAE ¥, 1 A EFH VA AA TR Yrgled, ETIA
of mt TAete 2t FACARA S tiste] 22 & 2AES] 65.0%, 1A A BANE 23 77
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%, A A ¢ HAVIE $F e oA 4 2.3, shrtriol st JekEot
& ZARet] FEstgla, AR, duAdRe] 2 231 524 9 3943
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DBE ol§3lith. A& AHS%L AFsket Qo @ S4S BAsHEY glo} ¥ WA gz BAo
NRAARDAE o) gale} 4Ed AR A AFVAZ AP BAY AR & B
SH3 4G FAS dFon A9l AL BEE 7% 4.5km77h, AT 270 L WERZAY 3L
AE Azagict 7 EFEAG U raRe sod o AFa g
Aol g7l Al ALE 7 A E ] Life Cycle
223, 4%97 3 A of whet AMEA, FARFDA, A 2 Hr1A
gAML W B AT AEs) 298 o A BAR TS SPeldr. 1A AN E
Table 2o e}, Life Cyde o] Ad @Al s34 74HA] 554;; B AA L A7 Au)el ARgo
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Table 2. Results of impact assessment for A Wastewaier Treatment Plant
Category Human Health Ecosystern Quality Resources Total Ratio(%)
Construction 5.35E+05 3.83E+10 1.61E+05 3.83E+10 16.1
Maintenance 2.80E+06 2.01E+11 1.51E+04 2.01E+11 83.9
Demolition & Disposal ~ 1.08E+03 9.78E+07 1.51E+04 9.78E+07 -
Total 3.34E+06 2.39E+11 1.92E+05 2.3%E+11 100.0

922



yore=aER =2
w33 - 1% - 385 202 63, pp. 919-928, 2006

Table 4. Results of impact assessment for B Sewerage System

Category Human Health Ecosystem Quality Resources Total Ratio(%)
Construction 1.23E+06 8.83E+10 8.26E+04 8.83E+10 88.1
Maintenance 1.67E+05 1.19E+10 8.97E+02 1.19E+10 11.9
Total 1.40E+06 1.00E+11 8.35E+04 1.00E+11 100.0
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Table 6. Construction maierials requiremant in construction stage

Materials Standards Quantity  Unit
Cement KSL-5201 12,566  M/T
Steel pipe D=32 737 ke
Steel pipe D=40 160 ke
-=483.6 54,503 kg
D=60 29,661 kg
D=114.3 1,220 kg
D=200 456 kg
Section steel 125X 75X 7 mn 4 MT
175 %175 x 12 mn 64  MT
300 x 300 x 10 mm 46 MM
150 x 150 x 7 x 10, H steel 134 MT
250 x 250 x 9 x 14, H steel 6619  M/T
Steel plate T=4 13,426,000 kg
Bolt H=22, L=75 66,836 kg
Steel wire #3PVC A& 20,268 kg
Welding rod 3.2mm 385.08 kg
Steel D=13, rounded 6 MT
reinforcement D=1, rounded 4 MT
D=16, rounded 2,558,680 ke
D=32, rounded 2,419 kg
Heady-mixed 25-210-8 172 mw
concrete 25-210-15 805 m?
25-240-15 7,157 m?
40-160-8 2,329,286 m
40-180-8 73 m?
40-210-8 81 mw
PVYC pipe D19 537.61 m
D27.2 430.78 m
D30 3,042 m
D3 159 m
D42 674 m
D50 13,045 m
D60.5 319 m
D100 15,106 m
D200 6 m
D250 46 m
Wood plate T=12 11,648 n?
Wood 57,640 m
Ciravel FOT 5,701,829 kg
Coarse aggregate 1,248 Jivg
Fine Aggregate : S14 5,141 o
STS T=4.5 12,118 ke
Paint KSM-5312 432 ke
KSM-5310 2,897 kg
Sand 882 m
Ascon 37,513  MT
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Table 7. Construction machinery and energy consumption in
construction stage

Machinery Standards Quantity ~ Unit
Air compressor 17.0 m?/min 1,453,769 L
10.3 m#/min 131,059 L
7.1 mé/min 15820 L
Backhoe+breaker 0.7 m¢ 247359 L
Grouting mixer 21 60 L
Grouting pump 30~60 /min 60 L
Dump truck 15ton 5,698,710 L
20 ton 8770 L
Diesel engine 70 HP 1452 L
Line marker 10 km/hr 140 L
Rammer 80 kg 31,614 L
Loader 1.72 v, caterpillar 120,363 L
2.87 m, tire 399,290 L
Macadam roller(caterpillar) 10~12 {on 85418 L
Grader 3.8 23,349 L
Crane 100 ton 90,538 L
Water tank 5,500 L 112913 L
Generator 50 KW 9,761 L
Backhoe+compactor 0.7 mr 9,761 L
Dozer 191on 12,659 L
Asphalt distributor 3,800 L 898 L
Asphalt finisher 3m 3479 L
Roller(caterpillar) 30 ton 26523 L
10 ton 42,583 L
Backhoe 0.7 m 240,984 L
Pile hammer 5ton 3573 L
Forklift 5ton 536 L
Soif seeder 4.3 m?, 80 ps 13,112 L
Dump truck 11.5ton 2265 L
Cutter 320~400 mn 1406 L
Concrete mixer truck 6 m? 42071 L
Concrete batch plant 120 me/hr 9513 L
Concrete vibrator 150 tonvhr 5918 L
Concrete pump car 80 m/hr 13,193 L
Concrete finisher 142 HP 8650 L
Crasher 150 ton/hr 60,730 L
Crane 51ion 15,715 L
10ton 2413 L
15 ton 7,960 L
30 ton 11443 L
Tire roller 8~15 ton 39,626 L
Trailer 30 ton 127,113 L
Aol g2 237 Asle] ARARY op)2} 4
AF7] AAY SAGE A A & TolE &
FolE AAde & 5 gt

Tabsle 8. Construction materials requirement in maintenance stage

Materials Standards Quantity  Unit
Cement KSL-5201 1,378 M/T
Steel pipe D=60 444,910 kg
Section steel 300 x 300 x 10 mm 93 MT
Bolt H=22, (=75 266,091 kg
Steel reinforcement D=16, rounded 3,025,603 ke
Ready-mixed concrete 25-240-15 50,081 v
Gravel FOT 1,145560 ke
STS T=45 79,907 kg
Paint KSM-5312 2,589 ke
Sand 882 me
Ascon 70,385,110 ke
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Table 9. Resulis of impact assessmernt for C Tailrace Work Section 2
Part Category Human Health Ecosystem Quality Resources
Tailrace Construction 8.49E+05 6.66E+10 3.57E+05
Maintenance - -
Total 8.49E+05 6.66E+10 3.57E+05
Road Construction 1.20E+00 3.50E+04 3.55E+06
Maintenance TA1E-01 4.94E+03 7.31E+04
Total 1.31E+00 3.99E+04 3.62E+06
Alternative Bridge Construction 2.65E+00 6.29E+04 5.48E+06
Maintenance 1.74E+01 3.91E+05 244E+07
Total 2.00E+01 4.54E+05 2.99E+07
L.evee Road Construction 5.29E+02 1.08E+07 7.74E+08
Maintenance 4.32E-01 1.92E+04 2.83E+05
Total 29E+02 1.08E+07 7.74E+08
Table 10. Key process of environmental impact in tailrace part Publication.
Porcess Ratio(%) 3. IMunasinghe, M., Environmental Economics and Sustainable

Tailrace 4.7 km Earth work

419

Drevelopment (1993) The World Bank.
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