LIFE CYCLE ASSESSMENT (LCA) OF AN INDOOR PILOT AQU

PRODUCTION FACILITBENGIUM
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Introduction

Eventhough aquaponicsarousesa growing interest as a sustainableway to produce fish and vegetables,the
environmentalburdensof suchsystemsare not yet deeplyinvestigated Life CycleAssessmen{LCA)s a powerful tool
to assesenvironmentalsustainabilityof a production, sinceit providesa comprehensiveguantificationof direct and
Indirect environmentalimpacts(Forchinoet al., 2017). LCAwasrun on the designdata of an aguaponicpilot system
that will be built in the framework of the project éDéveloppementR Q giibte R QI |j dzI Didgréd aaodiéa un
circuitcourt de distribution (AquaLogk (SPWDGC ¢ EMFRoroject47-1604-001).

The analysiswas used to underline critical issues and identify possible technical solutions to reduce the
environmentalimpactof this aquaponidacility:.

TECHNICAEEATURES

o Material Aeratedconcrete
Building _ _
Dimensions 14.6 x 7.1 x 3.; | | | LIFE CYCIESSESSMENT
Fish tanks GRP, totavolume 6.4 m3 Hydroponicculture Fishrearingtanks
) | Functionalunit |1 kg oflettuce, tilapia consideredas aco-product
Sumptank GRP, 1 m3 -- =
Drumfilter 30 m¥h, 250 W = A Heating energy consumption for air and water heating
Backwashpump 1.1 kKW = A Pumps+ LEDenergy consumption
Recirculating _ .. . s Inbut data A Infrastructure: construction materials used for the building
Agquaculture System WEHIg oLl seilifsy 2 mgcrc}cate ories A Transportation: standard range of 50 km set for material
Circulationpump 1.1 KW y e - J providing
echanicaliltration Biofilter _
Air blower 1.5 kW A Water use: annual water consumption of the system
- ' A Systemphysicakequipment
UVsterilizer 120 W
Electricaheating 9 kW CMlL:IAbaseline V3.01/Worl@000
. A AD: abiotic depletion(MJ)
HydroponicDeep | Growbeds \SAL/J?% C:::ré% |::]126 e Methodsand A GWP: global warming potentigkg CQeq)
Water Culture » impact A AC: acidification(kg of SQeq)
Lighting LED, 6 kW ) categories A EU: eutrophicationkg of PG eq)
Cumulative Energy Demand V1.08

SYSTEM SET UP A CED: cumulative energy demaiiJ)

Fishexpectedproduction Tilapia(Oreochromisiiloticug, 1 t/y SCMELE SimaPr® version 8.0.3.14(¢ 2014)
Plantexpectedproduction Lettuce(Lactucasativa), 6 t/y _ _
Dailyrefilling water 1 %total volume

The present analysis underlined that energy consumption and

| Infrastructure representthe mostimportant sourcesof impactsof the
Results T _ |
aquaponicdacility. Moreover, these macrocategoriesare linked each

other. In fact, the energy consumptiondue to the heating activities

i B Heating The LCA analysis revealed 3 main| |cqyid be reduced by increasingthe insulation performance of the
- - - - - Pumps + LED macrocategories  regarding  their | piiding On the other hand, this increment will increase the

I Infrastructure environmentalimpact a t dzyHyad 5 € eontriputionto the infrastructureimpacts Evenif the presentanalysis

B Transportation | A | S U Aand3d y T N ad |_\||mzo UvEENR éonsideringa standarddistanceof 50 km for the provisionof

R =\é\;zttzfm°°"sump“°“ particular, the —energy consumption | 5| the equipment, the LCAsuggeststhat transportation should be
= need_ed _for heating and RAS+ LED | takeninto accountasa possiblesourceof impact for the aquaponics
s éevpalkﬂgtilcdepletion fun_ct!c_)nln_g represents  from 64% | |facility. Thus, minimizing the distance for the provision would be
= -g (;’tef]‘t‘i’;?rm'”g (aC|d|f|_cat|on) up to the 80% (_ab'Ot'C fundamental to reduce impacts deriving from this macro-category
-g AC  acidification depletion) of the totalv mpact| | Finglly, the present study underlined the importance of LCAas an
S EU eutrophication contribution. a L Yy ¥ NI a shewled U g Fiool to find new technical solutions aimed at increasingthe
O the  highest  contribution  for sustainabilityof aquaponicsand expandingthis practice at a wider

acidification(21.9%) andeutrophication scale
(14.8%) Impact categories
Contributions of the other macro

AD GWP AC =0 CED categoriesare lessrelevant, exceptfor
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Refinethe design of the systermccordingo results
Extend the analysis including production data.

Runan economicaklnalysiqLife CycleCosting LCCpn refined data
to draw an overviewof the environmentaland economicalmpacts
of the aquaponicsystem

A PerformLCA and LA@ingprimarydataconcerningconstruction
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