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SUMMARY

The law concerning surface water protection in Italy has recently changed, precisely with the issue of
D. Lgs. 152 in May 1999. As far as seawater protection and monitoring are concerned, major tasks
have been committed to local ARPA's, that is to the agencies dealing with environmental protection in
general. Frequent monitoring must be carried out on water, sediments, bio-indicators such as
mussels. Nevertheless wastewater treatment plant managers haven't been charged with any specific
task related to the quality control of seawater affected by the discharge of effluents from WWTP’s.
This has not stopped Genova Acque, the company that manages eight WWTP’s within the city of
Genoa, from monitoring seawater quality. The RSTA company has been involved in in situ
measurements and sample collection from GlIS-referenced sites, while the laboratory of the AMGA
company has carried out off-line analyses. The data obtained have been used for drawing theme
maps which allow a very quick evaluation of seawater quality in any zone.

INTRODUCTION
In August 1995 AMGA S.p.A. started monitoring the quality of sea water in front of the city of Genoa,
having been charged by the Municipality of Genoa with the management of eight city waste water
treatment plants. This activity was subsequently transferred to the company Genova Acque, which
kept on making use of the AMGA laboratory for the off-line control of waste water and sea water and
of the RSTA company for in situ measurements and sample collection.
The choice, made first by AMGA and then by Genova Acque, of controlling sea water quality is
absolutely free as no national law has ever been issued in order to compel plant managers to do that,
but it is motivated only by a need for self control, as currently seven of the eight plants discharge their
effluents into the sea.
Thanks to the analyses carried out in the last eight years it has been possible to evaluate what
consequences on sea water quality had the several works to which the plants underwent in that
period: extension of sea outfalls, upgrading, building of new plants, waste water collection. It must be
said that during this period the characteristics of the monitoring activity changed, finally reaching the
current shape: on-line and off-line tests are carried out every third month on over 100 points, while 20
of them are monitored every month. The parameters to be monitored are:

pH

conductivity/salinity

dissolved oxygen

chlorophyll “a”

temperature

ammonia

faecal coliforms

ELABORATION OF THE DATA COLLECTED

Data collected during seasonal monitoring campaigns are elaborated in order to produce theme maps,
which just at a first glance can provide useful information even to the layman. Actually these maps are
based on the association of different colours to different concentration ranges of the monitored
parameters, so that even a quick examination allows to spot the most degraded areas as well as those
of better quality.

It has already been said that WWTP managers are not compelled by the Italian law to monitor the
quality of sea water in the proximity of the effluent discharge. Nevertheless Law 152/99 stated that
Local Environment Protection Agencies (ARPA’s) must control the quality of water bodies (surface,
underground and sea water) with the aim of preventing its deterioration and simultaneously working
for its improvement. As far as sea water is concerned, the parameters to be controlled are those
included in table 13, which must then be used to calculate the so called “trophic index”. It must be



remarked that the parameters chosen by AMGA almost coincide with those currently requested from
ARPA's, though at the beginning of the AMGA monitoring activity no suggestion from national laws
had come yet.

During the eight-year monitoring activity carried out by AMGA/Genova Acque the most relevant
indications have come from the parameters connected to civil discharge, that is ammonia and faecal
coliforms. It should also be remarked that for each point these two parameters normally are in good
agreement. Faecal coliforms seem however to provide the best information: this is why they are going
to be used in the following for the discussion of the results we obtained. Useful indications have also
been provided by salinity, which moves to relatively low values as a consequence of heavy rains.
Temperature changes are a consequence of discharges coming from power plants, cooling plants,
etc. Changes in the percentage saturation of dissolved oxygen may be caused by high waves, if
positive, or by anoxic phenomena, if negative. Oxygen oversaturation together with high values of
chlorophyll 2a® may indicate algal proliferation.

DISCUSSION OF DATA
As for the Genoa WWTP's, in the last years the major interventions have been the following:

1. Extension of the sea outfall for the Pegli plant

2. Extension of the sea outfall for the Sturla plant

3. Collection of almost all the waste water in the Voltri area and building of the Voltri plant.
The results obtained in each case are discussed afterwards.



Extension of the sea outfall for the Pegli plant: the work was completed in September 2002. Fig. 1
shows the coliform distribution in March 2002, before the new outfall was completed.

Fig. 1: Theme map for faecal coliforms —
March 2002
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When comparing it with fig. 2, which shows the situation in March 2003, a clear improvement can be
remarked.

Fig. 2: Theme map for faecal coliforms —
March 2003
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Extension of the sea outfall for the Sturla plant: the work was completed in the first months of the
year 2000. Fig. 3 shows the coliform distribution in March 1999, before the new outfall was completed.

Fig. 3: Theme map for faecal coliforms
+ March 1999

- Working sea outfall

Not working sea outfall

When comparing it with fig. 4, which shows the situation in June 2000, once again a clear
improvement can be remarked, just like for the Pegli plant. In particular in both cases the 2plume®
disappears and faecal coliforms are below 100 MPN/100 mL.

Fig. 4: Theme map for faecal coliforms
+ June 2000
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As for their dimensions, both sea outfalls currently comply with what is required by Law 43, issued by
Regione Liguria in 1995, that is minimum length of 1000 m and minimum depth of 30 m.



Collection of almost all the waste water in the Voltri area and building of the Voltri plant: the
building has been completed only at the beginning of the year 2003, but a clear improvement of the
guality of the sea water was already evident in 2002, as a consequence of the fact that the percentage
of waste water collection had been considerably increased. Fig. 5 and fig. 6 are evidence of this fact.

Fig. 5: Theme map for faecal coliforms + March 2001
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