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Abstract

Among renewable energies, seawater heat pumps (HP) represent useful technology which uses oceans thermal energy needed for
air conditioning and heating systems. However, the outflow of these systems consist of thermally altered brackish or seawater
which is discharged directly into the sea, thus potentially impacting local benthic communities.

We measured the effects of HP discharge along spatial gradients east- and westward of an outflow in the Ligurian Sea, assessing
the composition of upper sublittoral benthic assemblages. The combined effect of temperature and salinity alteration did not seem
to affect the structure of macrolaglal assemblages, while C. compressa was absent close the outflow.

These preliminary results showed a limited effect of HP in artificial zones characterized by tolerant species-dominated

assemblages.
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Heat pumps (HP) represent relatively new technology based on a renewable
source of energy, namely ocean’s heat, and have potential for future energy
supply in coastal developed areas. HP are thermodynamic plants which, based
on the differences of surface and deep seawater temperature, extract the energy
necessary for domestic cooling or warming [1]. However HP outflow consist of
thermally altered brackish or seawater discharges, which could impact the local
meso- and sublittoral benthic communities.

Thermal pollution has mainly been studied at the outflows of nuclear or thermal
power plants in the past, showing alteration of seaweeds communities and
pattern of invertebrate recruitments ([2], [3]).

The project OPTIMA-PAC (OPTImisation des performances énergétiques et
MAitrise des impacts sur le milieu marin des PAC eau de mer : vers une
nouvelle filiere industrielle compétitive), aimed at evaluating the impacts of such
discharge is being carried out in the North-Western Mediterranean aong the
coast of the Principality of Monaco, where HP are utilized since more than 30
years.

In an early stage of the project, the impact of a brackish HP outflow was
studied in Summer 2012. Temperature dataloggers were placed at the discharge
point and 5, 10 20 40 and 60/80 m east- and westward, respectively, to quantify
the entity of thermal disturbance due to the HP on such spatial gradient. Salinity
measurements along the gradient were carried out as well. Photographic
sampling quadrates were carried out at each station to analyse possible
differences in benthic communities structure and composition and the
distribution of the mesolittoral brown alga Cystoseira compressa was mapped
along the two spatial gradients.

The largest thermal effects were recorded mainly within the first 5-10 m apart
from the outflow. The main effect seems to be a widening of the daily
temperature range compared to extreme positions (Fig.1). Salinity alteration
followed asimilar spatial pattern to temperature, with a minimum average value
of 29%. at the outflow.

A preliminary analysis of the benthic assemblages, strongly dominated by
coralline and turfs of filamentous algae, revealed significant differences among
stations in the gradient, however without any clear relation with the distance to
the discharge point. Other environmental factors are potentialy affecting the
structure of artificial reefs assemblages more that the combined effect of
temperature and salinity alteration recorded. The strong anthropization of the
study area, chracterized by algal communities dominated by relatively tolerant
species, could account for the lack of a clear effect of HP discharge on
assemblages structure. On the contrary, C. compressa patches were distributed
only starting from 27 and 40 m from the outflow, westward and eastward
respectively.

These preliminary results suggest that the effects of HP rejects may be limited
in highly impacted artificial zones, but the response of benthic communities
may be very different on natural substratum, where sensitive species (i.e.
Cystoseira species) are thriving. Future investigations should consider biologica
indicators potentially more sensitive to the observed alteration of the
environmental parameters, like early life stages, reproduction and physiological
traits of benthic organisms.
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Fig. 1. Recorded temperature from 28/06 to 01/08/2012 aong spatial gradients
(0-80, E-W) from the HP discharge.
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