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Abstract

LRVCES

Our generation is facing the daunting challenges
of climate change and growing pressure on the
environment; Challenges caused by human activities.
Considering these environmental conditions and their
relationship with social and economic challenges, to
achieve the United Nations sustainable development
goals, comprehensive and strong tools are required to
make decisions to identify the solutions supporting
sustainable development in the best way. Decisions
should have a systematic perspective, and consider the
life cycle and all its related impacts. Life cycle assessment
(LCA) is a tool possessing these characteristics. In this
study, the life cycle assessment method is introduced first
and then, several applications of this method in water
distribution systems are examined using some articles.
The review of previous studies showed that replacing
the gravity transfer of water by pumping can reduce
greenhouse gas emissions by 64-81%. Also, choosing
the right type and diameter for the pipes of the water
distribution network - which will reduce leakage from
the network - will increase the life of the network and
save up to 75% of costs. Finally, recycling the network
after its useful life has significant positive environmental
effects and can reduce the potential of human poisoning
and pollution of natural resources by 60-88%.

Keywords: Life Cycle, LCA, Water Distribution

Systems, Sustainable Development.
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1-International Organization for Standardization
2-Life Cycle Assessment

3-Life Cycle Inventory

4-Life Cycle Impact Assessment

5-Assembly

6-Life cycle

7-Disposal scenario

8-Environmental Protection Agency

9-Poly vinyl chloride

10-Ductile Iron

11-Polyethylene

12-Non-dominated Sorting Genetic Algorithm II
13-Economic input-output

14-High-density polyethylene

15-Life cycle cost

16-Social discount rate

&LZ.A

(WA 08 pielyy 89l 0dlicpale wase ouialy
pole 95 54 CewgaaS Bl hause Causy OIS L5
N AV ()WY sy Jauss $599555 o

(IY90) dlos 031y $uzly dyl acdidal (e (UL 2l
geil shel 5 Colu 5 Gab Ghumean) O3 duglie
452 bl ey 3l eolitd b O ga3g3 aSed glodly)
doi: .FA-YV (1)) M 5 O uwdige 5 psle . Ole
10.22112/jwwse.2017.51057

Qi ol i b (Edesdiw o9y G0l «Olyme (g3l
S el ) OIS Gy (WYAY) L0850 olsess) s
G295y Ol GialS Cye ouialS glaySaly 41yl 9 99,b
SY-YY (V)0 ((2b30 0538 9 (’519 slo

L3 (F39) sl (g3 (s gl 023 e
Siloa R ol MOl (o ddal glandi 3S el )
56324005 GUbIGw phaslS (ualaz (2le)S slagis) 9
OIS ey Jrummo L oo

Ambrose, M., Burn, S., DeSilva, D., & Rahilly, M. (2008).

Life cycle analysis of water networks. In Plastics Pipe

XIV: Plastics Pipes Conferences Association. Buda-

pest, Hungary.
Barjoveanu, G., Comandaru, I. M., Rodriguez-Garcia,

Yy

Ol Gl ls) y patsee 4l 58S a5 5o b el
i (] gl Csl 48,5 Oy 53 vl S il Sy hauomo
Oz gladg) ccal g doo g3 J8 dw & gaomays Sl LS
1y G e G313 7S a9 sladls) 9 (o by oS5

(W OhSen 5 HLL 2lo) Liad e polais) s 4

Cou 9 Ghugez

SQ 3 G40 OhLas) GileaS b jes doye (L5 Gbs) 5o
O3l el igdoe Dl Jasme 4y & Coois by wil)d Jguamme
G593 (ol el Gy 2 B O s a5y Jsb )3 G baumme
0uiS ulg3 Lol slaehly lulids b Wlsi e ,S3US 5 zale
Gragiasmme bl b clize olhb ln )y Ololb (Sogll
Slelsn gzl Sooll GialS @y aly GO 4 1y Olpde 9
SladSid ) a8 Ay SWS3 §S) 54 S Ogain) e
i8S Uygo dgaze Olellhe bl (s gy Joio O 2393
GH=e pogaz 35 b 9 Wlodgs Sleay 9 dgd OIS jgme Jo= b
0ud pledl (ple hald gl ses doyz (L5 b ) o)
Coal O SIS Logingsy ole ) odel Cowady gl .ol
529 Ly 90393 350 9 Aade 0)s= (l 3 Gigy (3l ooldil &S
Ouizen 0 RS Cubld ob) o9ys slasehl 4 3L
2> SloysdiS 3 ey sl A8l drwgd SlaysdS U pasdie
b 355 Olods 9 OVguame i Shause (b)) 4 dstwgs Ul
Pedeud dydogil &S WldiSloy yes dS o Gbg) 3l edlazul
e Grized 9 Gl dhuse Bl 4y Cosd L2ygdS (393
Lol Glagiey BB el Gl Ol dse (L) Giey 092
e ol 0392 33 yoe a2 L3 §SHS0 Ol=llhas 53
Cawl 23353 dy gy 3o O (3 tdeg Sl 55 -V &S Cdbys
B Wlgie Ll yoe 0Lk 5 adSid oujlu sl C8L3L -Y

155 Lol s 3ause eguw O3 3 duoyd As 3l i

Sildlgiden

SimaPro, Gabi, Jle Olgieds) S9=ge slayliblays 3l e
3Sdes dgp sladisS (L3 lp (Umberto, Open LCA

g 03wl ndSls

SoliS dhs 4 S ($ad O g8 SladSid s 4 e
Dy disd

S Ll e QUL 3 (e a5 03l syl @85 Slovgy sliaw o
255 )18 dz g3 050

‘b""}’“ UT &9 Sladileln o,Ses Soupd sl Saly (o il e
D5 duclle yos dSyer i)

O 5.0 o5 bme

Ol 558 Gladilobs bl 93 yee 45z SLSS Loyl L3me



Herstein, L. M., & Filion, Y. R. (2011). Life-cycle assess-
ment of common water main materials in water distri-
bution networks. Journal of Hydroinformatics, 13(3),
346-357. https://doi.org/10.2166/hydro.2010.127

Jocanovic, M., Agarski, B., Karanovic, V., Orosnjak,
M., Llic Micunovic, M., Ostojic, G., & Stankovski,
S. (2019). LCA/LCC model for evaluation of pump
units in water distribution systems. Symmetry, 11(9),
1181. https://doi.org/10.3390/sym11091181

Klopfter, W,, & Curran, M. (2014). Background and Fu-
ture Prospects in Life Cycle Assessment. LCA Com-

pendium — The Complete World of Life Cycle Assess-
ment. Springer Dordrecht. New York, United States.
https://doi.org/10.1007/978-94-017-8697-3_1
Racoviceanu, A. I, Karney, B. W,, Kennedy, C. A., & Colom-
bo, A. E (2007). Life-cycle energy use and greenhouse

gas emissions inventory for water treatment systems.
Journal of infrastructure systems, 13(4), 261-270. https://
doi.org/10.1061/(ASCE)1076-0342(2007)13:4(261)
Rodriguez-Garcia, G., Hospido, A., & Teodosiu, C.
(2014). Evaluation of water services system through

LCA. A case study for Iasi City, Romania. The Inter-

national Journal of Life Cycle Assessment, 19, 449-
462. https://doi.org/lO.1007/51 1367-013-0635-8
Sheefa, D. E., Handler, R. M., & Barkdoll, B. D. (2022).

Eco-efficiency analysis of water distribution system

flushing into a containment Pond. Journal of Envi-
ronmental Management, 321, 115987. https://doi.
org/10.1016/j.jenvman.2022.115987

Tanji, H., Yoshida, K., & Soumura, H. (2003). Issues of
life cycle assessment for irrigation, IWMI Books. Re-
ports H033366. International Water Management In-
stitute. Colombo, Sri Lanka.

Xue, Z., Liu, H., Zhang, Q., Wang, J., Fan, J., & Zhou, X.
(2019). The impact assessment of campus buildings
based on a life cycle assessment-life cycle cost inte-
grated model. Sustainability, 12(1), 294. https://doi.
0rg/10.3390/su12010294

G., Hospido, A., & Teodosiu, C. (2014). Evaluation
of water services system through LCA. A case study
for Iasi City, Romania. The International Journal
of Life Cycle Assessment, 19, 449-462. https://doi.
0rg/10.1007/s11367-013-0635-8

Baumann, H., & Tillman, A. M. (2004). The hitch hiker’s
guide to LCA. Studentlitteratur. Lund, Sweden. DOI:
http://dx.doi.org/10.1065/1ca2006.02.008

Du, E, Woods, G.J., Kang, D., Lansey, K. E., & Arnold, R.
G. (2013). Life cycle analysis for water and wastewater

pipe materials. Journal of Environmental Engineer-
ing, 139(5), 703-711. https://doi.org/10.1061/(ASCE)
EE.1943-7870.0000638

Friedrich, E., Pillay, S., & Buckley, C. A. (2009). Environ-

mental life cycle assessments for water treatment pro-

cesses—A South African case study of an urban water
cycle. Water Sa, 35(1). DOIL: 10.4314/wsa.v35il.76710
Guinee, J. B., Heijungs, R., Huppes, G., Zamagni, A., Ma-
soni, P,, Buonamici, R., ... & Rydberg, T. (2011). Life
cycle assessment: past, present, and future. https://doi.
0rg/10.1021/es101316v
Hajibabaei, M., Hesarkazzazi, S., Lima, M., Gschosser, E,

& Sitzenfrei, R. (2020). Environmental assessment of
construction and renovation of water distribution net-
works considering uncertainty analysis. Urban Water
Journal, 17(8), 723-734. https://doi.org/https://doi.org
/10.1080/1573062X.2020.1783326

o Hasegawa, K., Arai, Y., Koizumi, A., & Inakazu, T.

(2016). Life cycle assessment of a water distribution

system in a context of depopulation. In Conference:
IWA World Water Congress an Australiand Exhibi-
tion 2016. Brisbane, Queensland, Australian.

Hauschild, M. Z., Rosenbaum, R. K., & Olsen, S. 1. (2018).
Life Cycle Assessment, Theory and Practice. Springer
Cham. Berlin, Germany. https://doi.org/10.1007/978-
3-319-56475-3

Hendrickson, T. P, & Horvath, A. (2014). A perspective

on cost-effectiveness of greenhouse gas reduction

solutions in water distribution systems. Environmen-
tal Research Letters, 9(2), 024017. DOI 10.1088/1748-
9326/9/2/024017

VB oled oo Jlo

Il dmags 5 OF 4y i



