Development of ecotoxicological toolbox for assessing freshwater finfish
aquaculture effluent.
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INTRODUCTION

The EcoAqQua project focuses on improving production efficiency in Irish freshwater aquaculture. It aims to address
critically important needs identified by the industry and aquaculture stakeholders!. Aquaculture is one of the
fastest growing food producing industries in the world?. The Irish aquaculture sector was worth €163M, producing
44,000 tonnes of fish in 20163. Food Wise 2025 predicts that the Irish agri-food industry has the potential to increase
exports by €19B per annum by 2025. It proposes that aguaculture production should be increased to 81,700 tonnes
by 2023 in order to assist in meeting this goal*. However issues with the aquaculture licensing process and the
adoption of EU environmental protection directives, e.g. 92/43/EEC, 2009/147/EC and 2000/60/EC, have
hampered the growth and development of the industry®. Freshwater aquaculture waste-water discharge is
currently monitored by Irish Water however current regulations may not be specifically applicable to aquacultures.
Hence there is an urgent need to develop an ecotoxicological toolbox consisting of tests representative of the
receiving freshwater aquatic ecosystem downstream of fish farms. This aims to assist in improving both the
aquaculture licensing process and monitoring of concomitant waste-water discharge.
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Figure 1: Schematic of multi-trophic test battery methodology.
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The toxicological response (ECj)of the reference substances potassium
dichromate and zinc sulphate after 24 hours were determined to be 1.06 mg/L
and 2.53 mg/L, respectively (Figure 3). An EC., value between the range 0.6 -
2.1 mg/L for potassium dichromate and 0.93 — 3.48 mg/L for zinc sulphate is
required for the assay to be deemed valid. As the determined concentrations
fell within this parameters, this assay was deemed valid and ready for the
analysis of the freshwater aguaculture effluent.

Correlations between the ecotoxicological bioassays and
physicochemical data will then be established with the hope of
providing an early warning system for any issues arising from
aquaculture effluent discharge.

The main aim of this toolbox is to develop ecologically relevant

test species for use in bioassays for ElAs (required for

A B ... aquaculture licensing process) and for monitoring of
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Figure 3: Dose response curves for Daphnia magna exposed to potassium
dichromate & zinc sulphate for 24 hours. S.D. & 95% C.I. indicated.
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