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The system has been running from December 3rd sending 10 minutes bunches 
of data to 2 parallel receiving stations under hourly demands. Transfer and inte-
gration of acquired data in the port intranet has been performed successfully, 
while the industrial system operators get an on-line monitoring of the harbour 
water conditions. 

Results show slight modification on the water densities that are detected only 
in the closer downstream CT sensors.

Abstract – Operational oceanography applied to marine monitoring and environ-
mental control in harbour facilities. A practical case. 
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INtrODUCtION
During the last decade, legislators have produced a legal framework for the en-
vironmental affairs, updating and adapting regulations to the industrial (par-
ticularly of the energy sector) and commercial activities. The introduction of the 
environmental crime figure in the Spanish regulations prompted the fixing of 
clear responsibilities to different actors. New obligations for industrial processes 
raised from this new legal framework and prevention of environmental prob-
lems instead of economic warnings were emphasized. 
Nowadays it is generally accepted that the interaction between industrial ac-
tivity and environment requires strategies, monitoring systems and effective 
control tools to mitigate possible hazards, particularly in highly pressured ar-
eas. A fine combination of oceanographic instrumentation, some knowledge on 
physical processes and operational oceanography are necessary to design and 
manage an effective surveillance system.
INNOVA oceanografia litoral, with the close involvement of the Laboratori 
d’Enginyeria Marítima LIM/UPC has designed, developed and installed a surveil-
lance system for monitoring the sewage of an industrial process ending in the 
reintroduction of the processed water into the port of Barcelona harbour.

PrOCESS DESCrIPtION
A volume of water is taken from the harbour of Port of Barcelona at 5-10 m 
depth to be introduced into two consecutive heat exchangers of the energy 
industry. The first process reduces its temperature in circa 6°C. The output of 
this first process is stabilized and is splitted into a main return volume (90% in 
volume) and in a secondary heat exchanger (freezing process) involving 10% 
of the original volume. This second process renders in a temperature increase 
of ca. 8°C, and salinity increase of ca. 50%. Some water is lost in evaporation, so 
only 70% of the secondary process is released, together with the main returned 
water, after a secondary mixing. The effluent should keep the original density of 
the incoming water to facilitate dilution.

THE S&T MONITORING SySTEM
The industry located in the Port of Barcelona was required by the environmental 
office of the Barcelona Port Authority to implement an on-line operative system 
to control and response behind significant changes in the structure of the sea 
water. 
To fulfil this requirements, a cluster of sensors have been deployed around the 
bottom driven effluent. One current profiler is intended to understand the dy-
namics of the water column and six CT sensors have been displayed around the 
effluent, at bottom (three instruments) and subsurface waters (1 meter bellow 
surface).
The aim of the monitoring system is intended for adjusting the relative volumes 
of the main and secondary volumes to ensure that the mixed returned water 
keeps the same density than the uptaken flow. In this way the dilution will be 
easily completed in a few tenth of meters from the effluent. 
The system should be reliable concerning the measurement process (instru-
ment quality and location); having almost real time access to the information for 
both the industry and the PA; customized data format according to PA standard; 
robust: traction and seawater resistant; and relocable: easy to move to other 
positions, in case of necessity.
The system is composed by one Doppler current profiler (Nortek Aquadopp 
profiler @ 1 MHz), six CT sensors (Valeport CT620 and miniCTs) and location 
pingers (Benthos ALP-365 EL). Six cables linking each instrument to a power au-
tonomous outdoor cabinet (solar modules) and a LogComm device (Campbel 
CR1000 with GPRS comm. device) and auxiliary elements such as customized 
frames for instruments, cables and safety elements.

Fig.1 Outdoor cabinet showing solar module and  acquisition/GPRS commu-
nication box.

Fig.2 Aquqdopp urrent profiler with CT probes and pinger on mooring frame.


