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Development of National Life Cycle Inventory Database on Irrigation Water by Agricultural Dam
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ABSTRACT

The objective of the study is to develop life cycle inventory (LCI) database of dam, a major facility for irrigation water supply.
The types of database developed are three out of nine dams according to the size of the water storage capacity: two kinds larger
than 500,000 m’ depending on gate for discharging (Type 1) and the other dam smaller than 500,000 m (Type 2). According to
the LCI analysis, type 1 larger than 500,000 m’ storage capacity with gate has the lowest environment impact in the 6 impact
categories. The impact of the type 1 accounts for 7~35 % of the type 2 for supplying irrigation water. Comparing with the
environment impacts of water for other uses such as drinking and industrial water, the impacts of 1 o’ irrigation water supply is
4~45 % of the one for industrial water supply and 1~16 % of the drinking water's. The three types of LCI DB on the irrigation
water by dams will be useful in the application of Life Cycle Assessment in agricultural products and environmental labelling
including carbon footprint since it is complied to the guidelines of LCI DB construction issued by Ministry of Environment and

Ministry of Knowledge Economy.
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Zoto] HE3l5faL %ﬂ‘ﬂﬁké ALkl IHgolct. Al WA T
Al LCIA= 273t EA3 2 74 7o 59 A2 4
go] glom, LCI ﬁJM A JFFY HE RS AME
ato] 34 BHoRREO AR AIAES AYsial Habg
A Aol Bagt 71EAQl RS Al npAet Huby
sjadAo = =2 Ante] 24, A 9 dARE] A
Al Ee o Ayt HiE A

Et U FYEore] M ElE T2 AlglEokol B3|
1 Aol wmsieirt. 1 olf= ARR v Eoks B W
7t g 7155 vIESE At AEy o] 99 B
o] ¥7] wjFo| W dojEE AR 3P| wjitoltt. AR
Aol 7)AE TR BAst MAREAS E3ksla Qo] th
2 AR} FoprttE gesia 7“%&401 7% dlolHE H531]

o]g]7] wjEolt}, mixjute g =0 AEIIELS AupAmrle] A

7 o] $E3t, ARH J&% BTV B3 59
A Bl et ofst BEG] wiRoleka & 4 itk (So,

2010; Kim, 2006).

Mattson (2003)+ 5% HoFe] HIHH7 ALA] Fa3H
EPE"M: o olpEr BT ARt AR IHARE (social
capital)= OJT}O}_’ k. 53], 8 AR 7HEAE 5 sl
FARO] fetgt Ao RA QA H= AlhA 2{E D
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sYEokl AagH7IE A8 s w8l o
A7t et glojgglo] A Lo SAEojof e 7
St Qltk. oo AE FY-g<l tigh Ay Erke] Fa4
QlAalar oof sl kst S APkl it} (Koehler,
2008). =HellA S HaAH7}F (Kim, 2003)¢k A== 71
o] W2 ATAH7} (Lee et al., 2008) AlEI7F o, %
&4 Taol oE HgwrE Allle ARg Aot FolR
o FUEFE ARSI Y SANE At TS EVRsE
o= Bkl HabgErtlA FYEeArEe] T2 349
1 = J= 5U8< DB7F =7t LCI DBoflA AlLjs Are]
ot}

b 2 As FHEe 3 A A W
o] oisf AdqtEE 37k 438 F 9 AeAE e R
=71 Ay H554 DB el oAk 5984 LCI
DBE 531, LCIA 8sto] eEgare Hstehet 1
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II. A~
1. A7y

Suete] FY8< Rl FFAES AL (1761174
4, 56 %), WA (7,336702, 24 %), FUR (43,741704, 20
%7} J=d|, olF ALAF WA FFH 56%S AAISIAL
otk (MIFAFF, 2009a). 47191004 152 5 A7
= H0FHE ol AA] 2 A, 2% S50VEE ot A7
o} 1,00001 ol - iy 52 X3 AEE, A3E A
=1, 2% 9 ¥ 2 Asle o] fAH TR ERSiAL
Atk (MIFAFF, 2009b). A15=A]9] %% Table 1ol UrepdH A
Y 17,6117 58 AsAF 508 ofst A4 16,753
] 2% AR Nag 71 AL 95 % oS ARk
v U] 5 9ol B33 509HE oA} 15 AR G-aA]
FRFE A A=) 82 %E AFAEY.

s E A3 (MOE, 2003)f ¢lstH, =71 LCI DBEA of

A& 2] SBlMe FEA M-8 50 % o] Alges)

gAY, 7T Al tisEAgo] Qe 3t 3 olde o
FO 2 Hibdw7tE S=3sljoF ghctal AAfeta glct. 2 <A
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Table 1 The number of agricultural dam by effective storage
capacity (MIFAFF and KRC, 2009)

Storage capacity| o1 1 <500 {500~ 1,000 1,000~3000 | > 3000
(10" m’)
No. of facility | 17,611 | 16,753 | 39 37 116
(percent) (100%) [ (95.1%) | (2.2 %) 2.0%) 0.7 %)
60

e g SHAME 15 AR g AeA 35
9] 82 % oS AABIER 674, Y| 2% A5A] 374
S Il R¥oR BRIt 71ed SHA FHEAFA
o] FAlo] TN (Earthfill dam) & 22FH ¥ a7t =
Islal, dlo]g F5o] 7hedt A+E At &5 124
HolA 15 (50YEE o) AxAls SufAE $igt Al
BH SR EAGF] et 2o HRIF GEpA)7] o]
Type 12 1% AFAlE 20l = A4, Type 1'2 2 ¢l
= A, Type 2= 509HE oJsl 859] 54 AFA2 =
sioltt. 3t 93 A4S ngsto] HA| A=A 81 %7t
ARG A Bt A BollA 874, A7IA oA YmA] 1
NAaE At

Table 2= 37 #39 DB 15 tidAxA9 7|12 A5
£ Uehd 3oltt, oA H= AAY Type 1914 o)gAA]
o] Z2UErL o2 AT} 209 o4 Alol7k UAEE, YAl
SYStL Aot Q= EA it 22 FAe oE A
ot Bt ARE ARk Ao HIkse] o]435i9rt.

oot 2
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2. 715, J15E9 Y 71EEE

olr

A7} 530S dalis Aol A
50 BolelX] sk, HAEel 71T =2 7
Aok T AT TRl A9l 5840 B Bk o
o 342 50| toret 7ol ik ASE A B A7

Table 2 Location and basic information on the facilities

e Storage |Water supply .
Facilities ) . Completion
Class name capacity per year Location car
10°m’) | (10°m) Y
ldong 1 pgaig | gpgos | GYeOnEE | g7
reservoir Yongin-si
Type L J Dongtiwa |- g5 a5 | g9 nyp | Jeonbuk 1999
(with gate) dam Jangsu-gun
Swglu |13 | ggiso | GYeomEbUk | gg
Dam Sungju-gun
SCOSAE |y 77 1370 | Gveonsmam |y
reservoir Hamyang-gun
Type 1 Dogok' 9579 1,050 Gyeongbuk 2004
(no gate) | reservoir Youngyan-gun
Backam 1811 ggo | Jeommam 1998
reservoir Jangsung-gun
Walheop 519 392 Gyeongnam 2007
reservoir Kosung-gun
Typep | Daceok 612 4op | Cveonsmam |y
reservoir Kosung-gun
Haegyeo'ng 496 248 Jeonnam 1998
reservoir Bosung-gun

asotel=ad A153d A3, 2011
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5] 9 AEEEe ARl = lWHon S

3= 1 m’ HPeeE AR o] o A4 LH?'-/FEFJS
ZAEAA] dubdog A8sl= 70d o2 7SI (Economic
Planning Board, 1982; KARICO, 2005).

3. NAE U AIAE 27

2 dFollME HFAE] AA (Wl thg SHHRS 7]
FoR %EH;OMTEI AzAZIAS] 57, olet AE F
e viEEd o8- A DS ALY AAC] EAFI.

ol A dAlME U&7 Al BREE A
TS AlLE EZgAZ o, s ol AFojd wet
2o el prEMND IR otk YR 2%
(A= @7 50 AR YR 52 A9
of Zsgict. v A9 o] 70d H=R vl Ao,
A= A= A9 glo] H7IdAE AAE ZACA Al
pis

Fig. 1 Type 1 (7&2°] e 15 A5ANS AlLE ZA}
345 E=E vehd Jlolnh Fig. 1o vehd 2Ad A=
FozE APA A, olg fFAEACIMY i, AHE, H
o A 59 F8 d8 ¥ w98l EH?"‘} F83F (main

flow= EASIHOH, 7129 S5de H2EE, oyA %
A71E 59 255 A 37 3 2R 54 54
S2 FEo] AR Type 19 342 FEAA] Hagt

Q
AxAel Bt 7). olg WACNE] A2 G| F7ler
L Alo] BA= 4] ol Fold,
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Fig. 1 Process diagram of water supply by type 1 facility
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B oAgoA AMgE F8%E 47H] 7HYe oRgat 2ok A
A, 709 et sHE TS 4 ALY W 3
Fol 7T0ulR stglon, |7t ST 20079FE 2010
W7k 470 B E ARSIt EA, A= ARl oJgt of

7] WiEE AR 339 7k Tl YAtk A4 Hiee
IPCC F441& ARg=F4T} (IPCC, 2006) AR, @ A4
AJsh= 1HE 100 % AZEEER JREF0 = 75t
AR (FDA e F ES zﬂﬂok—t— 2 o] &l
2] 24 (closed loop recycling) “ﬂ““ﬂ% ARS8, Tt
AAollA HAEls Hlie AEEE7] gl o]

*o ol5& A=stsfok o}XlUJ, A S FaFelA At
Asl= Hl&o] mlujalr] o] AlAE A A AlLlskgt.

T
=

I (I

5. o[ & & At

]

tlofEe] FASHA dutH o Aol x] 2] 2ARE T
o[E|9] Alg|eeo] 7MY =il Alldlold, fAF 3 HlolE
AR Al = FHEs 3 'éﬁﬂ A9 214
g o] & FAAA A2 HE FE - AFEE HlolE= A
A d A7 HAIAE (RIMS, Rural Infrastructure
Management System) A&, &, A2E o833t (KRC,
2010). A4 dlolHe ZF A5A] 971mol|lA Beeh=
= oo, =% dojeld] dsixe EdFAE Fl
SoHA 7 SHHE VIEoE 3 Hloly Mg ¥ AR
I 7E YAl UubAQl H2E Eatglon, R 370
29 Hloly AP £A7 TS ARSI (MOE,
2003).

Table 391 1 m® %—%4%3? A et RUEES 7F

i

dir

r_>i oY, mL‘

°JZ}XHL XHXI ﬁ*é‘:*ﬁu Ey, gulE, A
1, Bl 232E YY) B Zast g 47, EF
2ol Hash F4u] 7hEel gt A, olgA oA =
Aol Zagk 4717 83 FY=old.

7t YREY 9 HXEY, oz Akt A A9sE
o] ot LCI DB Table 4o vepd ﬁﬂa‘ ET % I LCI
DBE Z-&3l8ith. Ex2 BEAARS AdolA AFsto] AME-
517] wito] Aol AREE ARAREHRS aHskal st
A= Mo DBE AA8HA] 2kt

A2 WA Table 3ol Yebd 37H4] f3d Fd= 9
AFZE d|oE 9t Table 40 Yebd 491574 LCI DBE
A7 Ag AZEGojol TOTALY Yk, AR AA|
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Table 3 Main inputs for 1m3 irrigation water supply

Table 5 Summary of LCI DB of 1 m3 irrigation water by

Materials Type 1 Type I three types of dam
Class . . Type 2
(unit) (with gate) | (no gate) o . | Typel | Typel
Class| Criteria Materials Uniff , . Type 2
Barthworks (kg) | 3.71E+00 | 7.89E+00 | L18E+01 (with gate) | (no gate)
Remicon (kg) 149E-02 | 4.32E-02 1.70E-01 crude oil kg| 7.94E-04 | 2.97E-03 | 7.01E-03
Raw Cement (kg) 4998-04 | 2.06E-03 1.19E-02 fluorspar (CaFs) | kg | 6.17E-05 | 1.98E-04 | 8.65E-04
material | Construction steel (kg) | 8.99E-05 | 849E-04 | 3.52E-03 nput | Resource graphite kg | 1.89E-07 | 1.56E-06 | 6.48E-06
Glass (kg) 2.34E-07 | 2.68E-06 | 4.71E-06 hard coal kg | 2.59E-04 | 8.72E-04 | 3.75E-03
Steel pipe / plate (kg) | 1.32E-05 - - natural gas kg | 5.28E-05 | 2.00E-04 | 5.42E-04
Plywood (kg) 318E-06 | 1.78E-05 | 4.70E-05 nickel (Ni) kg | 2.08E-15 | 7.39E-15 | 2.38E-14
Ancillary Timber (kg) 6.79E-05 | 3.76E-04 | 9.93E-04 carbon dioxide (CO2) | kg | 3.61E-03 | 1.27E-02 | 4.29E-02
material Log (kg) 1.61E-04 1.02E-03 2.48E-03 carbon monoxide (CO)| kg | 2.43E-04 | 7.81E-04 | 341E-03
Wood (kg) 271B-06 | L72E-05 | 4.18B-05 CRC-11 kg | 1.39E-14 | 4.24E-14 | 167E-13
. Diesel (L) 5.84E-04 | 2.04E-03 | 3.36E-03 ethane kg| 1.298-08 | 3.84E-08 | 1.54E-07
T8 T Bectricity (kwh) | 5.20E-05 _ _ halon-1301 | kg | 258E-11 | 7.67E-11 | 3.08E-10
Air HCFC-22 kg | 3.28E-15 | 9.95E-15 | 3.93E-14
. hydrocarb kg | 6.29E-07 | 2.14E-06 | 8.96E-06
Table 4 Data sources for LCI DB construction vdrocarbons s
methane kg | 2.77E-06 | 8.93E-06 | 3.81E-05
Class Name DB source
- - nitrogen oxides (NOy) | kg | 3.85E-06 | 1.26E-05 | 5.27E-05
Earth works Regarded as a raw material v [ 3.46511 | 103610 | 414510
— t X — i — . —
Remicon | National LCI DB (remicon 25-210-12) SR an? ; :
I ides (SO0 | kg | 1.53E-06 | 5.29E-06 | 2.16E-05
Raw Cement National LCI DB (Portland cement type 1) Output] b OXI_ e;\]H )‘ kg 846510 | 2.705-09 | 115508
material | Construction steel | National LCI DB (Construction steel) ammoma TV £l - -

Glass National LCI DB (Plate glass)

Steel pipe / plate | National LCI DB (Rail production process)
Plywood Data gap
Ancillary Timber Data gap
material Log Regarded as a raw material
Wood Data gap
Diesel National LCI DB (Diesel)
Energy — - —
Electricity National LCI DB (Electricity)

3] 5982 LCI DBE ==kt =2 s98< LCI
DB 5= tisf LCIA TAF 4 JFHTE et
okgste] 27 sl viake Al BIFE

A SISl ol 5499} ke A EAIA oA
AMshe 6t Tt WEd 548 ASE AgEteler,
dnrzez uefsh= 6o Tl el sttt (MOE,
2011).

. gat & 0
A=A 939 1 m’o] Eoless o] Fast 5%7} LCI DB
BAANE Bdg 2o 224 3485} 9hiEkS Table 59

Uehfolet. AAH R 15 42|04 *@*&H% )
2% AspAle] vl e F5FENA I gho] WAl yebdt
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arsenic (As) kg | 4.66E-12 | 1.39E-11 | 5.62E-11

barium (Ba) kg | 4.18E-11 | 1.31E-10 | 5.07E-10

cadmium (Cd) kg | 5.47E-12 | 1.66E-11 | 6.74E-11

Water COD kg | 7.89E-08 | 2.40E-07 | 9.59E-07

nitrogenous matter | kg | 2.76E-09 | 1.10E-08 | 3.04E-08

phosphorous matter | kg | 5.55E-11 | 2.31E-10 | 4.74E-10

toluene kg | 1.40E-09 | 4.14E-09 | 1.66E-08

zinc (Zn) kg | 7.70E-11 | 2.49E-10 | 1.04E-09

hazardous waste | kg | 3.53E-05 | 1.94E-04 | 8.01E-04

Waste

industrial waste kg | 1.07E-03 | 3.47E-03 | 1.50E-02

o= 1% A%A A S 8T} 25 ALAoIA A
APl 35918400 Hla] B0l mlAE skl Ak AL e
ufRic), oje} 2 AT fwel Aol ol 584 B
o 2 1% A%A) 7N AMSE BolEEe 71 QA AN
2] 2% A4Alo] Hja) 27| wEold)

F=5 LCI DBE EUE A$LA 488 =984+ [CIA &
45k A3k ke Fig. 20 UEITh Fig. 2004 ekl wie}
2o 2% A%ANN BREL o8l Hla 15 A4Ao]
ofst a4 ol 7 Japa AR 735 % 4
o Bk Ao Uehdrh $8E ASRlolx] Astehe o
9] Seg<o] BHAFL e A} Type 19] I
7V A7) et ole} e TR Sio] AAE A4A

asotel=ad A153d A3, 2011
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Fig. 2 The comparison of characterization results for 1 m?
irrigation water supply by three types

7F AR oR G Aol AaL, o] AAE Q| orE
Ado| Da3t AR R ARgeko] &7 mjRo|t}t, 4Fo] §)
T AFAY B FRACR THAIE AT AR Rt

7] 2o ALTHA A Y. B2 o5t ARSI 3A

Pioks SO2 Y S W olg-§4 Bl
B 22 Sl A Aol 7]k BRa Ao

o il
o
f:

3k 4= Itk Kim 5 (Kim, 2003 Klm et al., 2010)
9 ﬁ%é& S ol gt Aol AdeEA ] SR
sl7F A BESEY] 94.9 %ol 0|21, AAGA A oFE
LAl stARSF AdTA e ggR sk 929 %S AT}
I Hasal glo] ok H7]9] HA3h= FYEolgel uE
R FFA °ﬂ Qg a9S & O‘E} SHH, Type 1'9]
3 RS 8l MY RSt glov, A
°ﬂ nAs G A G AoE Yekith
TUErY o E, FUETE 7] 1 £ AR HEY)
o] A om Hwth g oAt FARtYolgolek: &
oAl E7H (MOE, 2003)7F 53 o2 A LCI DBt
ojHo] =¥ =¢84 LCI DBE 7HdZ o0& nwsiyieh &

o

82> 0l DBE 3} - 9 SolA 2aste] S8 A, ofa}

2%, 78 55 Eakste]l FEEeH, FU8 HolE

& AR $ 659 S} LCI DB (4, A, 4%, A,
EH

A&, 349 /\Vﬁﬁ:* olth, =29 A4¢ ¥ 5‘}3—?4 #
2 3L 97 AA, o7 So] RS E9
g, 2, ”Eﬂ Q- AR, A A qE =7t LCI DB7}
T=EEo] gloy olF & dlolge g AY Hlg| 404y
o]/bl- 2}0]7} 1,}: de} /\-111701- DBE Zﬂﬂﬁ} 459] A}%ﬁﬂ_}g}\_
S FAIBFYTE (Ahn and Kim, 2007; Kim et al., 2007).
Table 62 37F<] #3¢] LCI DBEE %}%‘*éaﬁxlﬁllﬁq}/ﬂ

AgHE ARSI mEE o83 LCIA E48) 21 ghoz A

é‘& % 5% (&

At % Hl@st S7ole}. Table 60 Lehd i} 2o] 5314
e BUSS B 4EE | mol el STl B4
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Table 6 The comparison of characterization results between
water resources

I t categori Typel | Type1' Type 2 Industrial | Drinking
MpACt CALCBONEs iy gate)| (no gate) ype water water
Resource depletion | 2.37E-05 | 8.57E-05 | 2.48E-04 | 1.40E-03 | 1.60E-03
(1fyr-m) (15%) | (4% | (155%) | 87.5%) | (100%)
Global warming 3.67E-03 | 1.29E-02 | 4.39E-02 | 9.82E-02 | 2.82E-01
(kg COz-eq/m’) (1.3%) | (4.6%) | (15.6%) | (34.8%) | (100%)
Ozone lay depletlon 3.10E-1019.21E-10 | 3.70E-09 | 2.69E-12 | 1.71E-09
(kg CEC11-eq/m’) | (18.1%) | (53.9%) | (216.4%) | (0.2%) | (100%)
Acidification 3.31E-06 | 1.09E-05 | 4.49E-05 | 1.81E-04 | 7.05E-04
(kg SOz-eq/m) 05% | (15% | 64%) | (25.7%) | (100%)
Eutrophication 5.53E-07| 1.81E-06 | 7.58E-06 | 3.20E-05 | 9.15E-05
(kg PO —eq/m®) | (0.6%) | (20%) | (8.3%) | (35.0%) | (100%)
Photochemical Oxidant | 7.62E-06 | 2.44E-05 | 1.05E-04 | 7.58E-05 | 2.30E-04
creation (kg CHy—eq/m?)| (3.3%) | 10.6%) | (45.7%) | (33.0%) | (100%)

o,
>*¥~

2> 34\—& UEbETE 2 Atelld A5t 3 7389 &

% kol 7P & Type 29 A4-2d3}
t %‘”ﬂT«l 4.7 %, 55 156 % TELE E

‘:} T3 Type 1 (8 )Y FF 3989 3.7

%, T5=Y 1.3% FToE v e AN Uehth

: ¥
z

1 of 2
ot
U

i)
x2

v. 2 &

SRR AapgEt 8ol Sloja] FH]l FYPE LCI
DB &2 S8l $745et A7oflA =7} LCI DB 54| A
B3 HES BEGIE 12 37k §39 WS AeA 5
Ag<pol gt =7} LCI DBE #3159tk 7% LCI DBE
Efi2 LCIA 24& st 2}, 15 AxAlolA AAEE &

A8 (Type 17} 2% AAIoIA ‘“*}51“ 598 (Type

2)ol vl3l| g gako] 7~35 % w0 B Aoz YERG
o AR 9] Yol A %%ﬂ% AR EA A

AehA| o] ARA ARo 7 0I5t S sko] A I gke] o)
BB A8k oF 2= Q) Ed L hExuk Zeles)
SEEo| BlEA 58] Alg o ol ko] AMA
oz uHO Ao Ao HHE]o%q.

B Aol TEE 1O DB EXJolg, A shRo] A
4 4 ol LHEA AT, BT SRl eodel
£ 3 RAARA A5 BHsie AagEriel tert
t5elsor Habgurle] 389 4 9le Ao 7w}
B AT SR EATARITA e T4
2¥lo] 347 AN} Aol AYS woh SES
Y.
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