
Aims 

To use the holistic techniques of  the WFD to assess local impacts on 
water quality  from Irish freshwater aquaculture sites and incorpo-
rate the results into a LCA. 
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Methods 

The WFD uses a suite of techniques to assess ecological sta-
tus (Figure 2).  

1)Macroinvertebrate Survey: Aquatic macroinvertebrates 
are used as bioindicators. 

2)Macrophyte Survey: Aquatic plants are surveyed using the 
Mean Trophic Rank method. 

3)Physico-Chemical parameters are to be carried out at each 
site (DO, BOD, conductivity, pH, temperature) 

4)River Hydromorphological Assessment Technique survey is 
conducted to assess the rivers deviation from a natural 
state. 

5)Barrier assessment: an assessment of any barriers to con-
tinuity is conducted. 

The results from the above can then be incorporated into 
the scoring framework as outlined in the work by Penman, 
Law and Ximenes (2010). 
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Introduction 

In 2015 the Irish freshwater aquaculture sector produced 1,638 tonnes. Smolt (Salmo salar) production accounted for 888tonnes with 
Rainbow Trout (Oncorhynchus mykiss) (705tonnes) and Perch (Perca fluvialtilis) (45tonnes) making up the remainder. The annual out-
put of the sector is expected to increase in the coming years. Life Cycle Assessment is an ISO standardised framework which assesses 
the overall impacts in the production of a product. These impacts are rooted in the Functional Unit (Figure 1). 

An area that there is a paucity in techniques is that of assessing biodiversity impact at a local scale. The Water Framework Directive 
(WFD) is a an EU directive which aims to improve water quality in  fresh and transitional waters. It assesses water quality through 
both biological and chemical  elements. Using the holistic sampling techniques of the WFD it is possible to incorporate biodiversity 
impact potential into a life cycle impact assessment (LCIA) at a local scale. 

Figure 1 – A diagram of the inputs and outputs of the functional unit used 

in the ongoing study (Tonne of live fish at the farm-gate).  

 

Figure 2 – An overview of the way in which biodiversity impact is determined by 

utilising WFD techniques above and below the aquaculture site. 

Expected Outcomes 

It is envisaged that a robust metric will be developed which will allow 
LCA practitioners and the freshwater aquaculture industry to account 
for impacts on local biodiversity during the production of a harvest 
sized fish. Allowing them to identify opportunities to improve effi-
ciencies and produce a more sustainable product and enhance public 
perception. 
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