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Life Cycle CO, Assessment and Domestic Applicability Evaluation of the Drainage Material for
Reclaimed Land Using Oyster Shell
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Abstract

The objective of this study is to assess the environmental effect of the reclaimed land drainage method using oyster shell through the Life cycle CO,
assessment, and to evaluate the applicability in South Korea. In this Study, the life cycle CO, emissions of oyster shell (OS) and crushed stone (CS,
as avoided product) were assessed and compared. The Life Cycle Assessment method was used for quantitative evaluation of direct or indirect
environmental effects of OS recycling. CO, was selected as the evaluation target material, and the scope of assessment includes the acquisition of
materials, processing, transportation, construction phases. Compared to using CS, 77.0% of CO, emissions in acquisition and processing, 47.0% in
transportation and 6.5% in construction phase were reduced, respectively by using of OS. The maximum transportation distance of OS was estimated
according to transportation distance of CS. OS has environmental advantages than CS within about 26 - 101 km from the source. OS was found to
be applicable to reclaimed lands up to 810 ha, 3,910 ha from Tongyeong and Yeosu, respectively. In addition, the amount of OS that could be used
as drainage material for reclaimed land was much higher than annual OS production of South Korea. Therefore, it is considered that OS is sufficient

to be used as drainage material for reclaimed land in South Korea.
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Fig. 1 Phase and applications of LCA (ISO 14040 : 2006(E))
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Table 1 Assumed conditions at processing, construction phase

0s CS

Removal of topsoil :
10t Bulldozer—caterpillar

Construction equipments
by sequences

Spreading of materials :
0.2m*® Backhoe—caterpillar

Restoration of topsoil :
10t Bulldozer—caterpillar

Thickness of spreading (cm) 20
Crushing size (mm) 5-8 13
Unit weight (t/m?®) 0.9 17
Unit weight fi tructi
nit weight for construction 0.18 0.34

(1 unit, t/m?)
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At Table 12 7k, Al 4049 71 AR 4
27, 7t Amo] S AY A (v’ 1 unit) A9
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A+ %(Korea Forest Service, KFS)2] 2006 11 1A 0|
=, Hj40] 529 skl FA7|T 2 HAAA F
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A9} 2 25 WS Ao =R °F 40 km o= AA]
gk vk Qlok (KFS, 2006). 2 A-tolil= o]& harsto] a4
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Fig. 3 Locations of the selected sources of oyster shells
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Fig. 4 Locations and area of the selected reclaimed lands
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Table 2 Information on the use of data

Process CO, Emissions (unit) Source
) Heating (250°C) 0.278 (kgCO,/t) Kwon et al. (2004)

OS Processing :

Crushing (5—8mm) 1.506 (kgCO2/t) DFO (2011)

Production of CS 3.8 (kgCOy/t) MPA (2017)

Transportation (truck) 0.249 (kgCO,/t) E (2008)

10t Bulldozer—caterpillar 39.88 (kgCO,/hr)
Construction Noh (2014)

0.2m® Backhoe—caterpillar

16.64 (kgCO,/hr)

4 (KICT, 2018)2 ZFarsto] ©he] WA Ayl we
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Table 33} Zt}h
= Wjzke] FE g Jhao| W2 CO, BiEERS 4] A
2 zo] Huula AL g A9} v|wte] oF 77.0 %2] CO,
H% 7§ ¥ ELP} Q= 740§ A};Hgo%r,}
SETHA A wiEA47} 0249 kgCOY/km - t2 285

T

Mz 2
4 88 W sl
59 B9 @Y EFAolnE
i

£ Uehfglon, ol A=) 4

Olﬂfl

o5AE|S Hgotolof S MER 24AY
& gal9lch

e AP, A 2 A2 Al A A Al
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ch 24 @A 2 oz o8 Al oF 633 %2 Axtast
J&of et ©h9f WA Algof
£ AJAgte] Az otz AbEE7] wizeloh T2y Al
oA A oA CO, vk Azt

I of 6.5% FFEOR

Uebg=tl, o= AA Als 340l 24 @A g =
T2} 0]8- Al oF 4.0 %, 4] o]F A] F 102 %= A 7]

wfZoleh

2. 2&7z2[0| WE = 1z} dixHe eHEd Hot

Fig 5= A=2d 25720 T lunit T I CO, &

oS wAIG Aotk
SA Ue Y2 %

% CO, HiE% A= v A

2), = FA=H, o]5 F5t] AR TF U 2F57TE

o, ufjzkul A 0] ok 2 2Jo] 2 Qlslo] the] HZ
EL%:H S S el el et Mk CO, viEES AT 4= itk
G Al STl Adolsteg, olof whet 52 1 km G oF
47.0 %2 vi&sF A0avs yehdch sid gAloA, A=
Table 3 Life cycle CO, emissions of OS and CS
Materials Process CO; Emissions (kgCO/unit) Source
) Heating (2507C) 0.050 Kwon et al, (2004)
Processing
Crushing (5—8mm) 0.271 DFO (2011)
0s Transportation (per km) 0.045 E (2008)
Removal of Topsoil 1,287 ( )
KICT (2018
tructi i 1
Construction Spreading 0.103 Noh (2014)
Restoration, Grading 1.164
Processing Production 1.292 MPA (2017)
Transportation (per km) 0.085 E (2008)
CS Removal of Topsoil 1,287
KICT (201
Construction Spreading 0.280 Ncc):h ((2815))
Restoration, Grading 1.164
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