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Background Background picturepicture isis anan aerialaerial viewview of the of the AussaAussa--CornoCorno riverriver mouthmouth
((thanksthanks toto Dr. Dr. SauliSauli & & NaturstudioNaturstudio Trieste)Trieste)

Introduction and environmental settingIntroduction and environmental setting

The The MaranoMarano and and GradoGrado lagoon (Northern Adriatic sea) lagoon (Northern Adriatic sea) 
presents high vulnerability due to the great human impact presents high vulnerability due to the great human impact 
caused by urban settlements and industrial areas located caused by urban settlements and industrial areas located 
within the within the AussaAussa--CornoCorno River system. River system. 
TorviscosaTorviscosa industrial complex has been a source of mercury industrial complex has been a source of mercury 
(Hg) since 1949(Hg) since 1949--50, when a 50, when a chlorchlor--alkali plant became alkali plant became 
operative. Hg discharge presumably stopped in 1984 when operative. Hg discharge presumably stopped in 1984 when 
wastewater treatment systems were installed wastewater treatment systems were installed (1)(1). . 
A total amount of 186.000 kg of Hg was assessed to be A total amount of 186.000 kg of Hg was assessed to be 
released into the river and, presumably, settled into the released into the river and, presumably, settled into the 
estuarineestuarine--lagoon environment. lagoon environment. 
The sediments of this lagoon are also affected by a The sediments of this lagoon are also affected by a 
secondary longsecondary long--term Hg source providing a significant term Hg source providing a significant 
amount of this metal from the amount of this metal from the IdrijaIdrija mine through the mine through the IsonzoIsonzo
river inputs river inputs (2,3)(2,3). . 
The active input of Hg from the contaminated site into the The active input of Hg from the contaminated site into the 
lagoon system was determined and special attention was lagoon system was determined and special attention was 
paid to investigate partitioning of Hg between dissolved and paid to investigate partitioning of Hg between dissolved and 
particulate phases.particulate phases.
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Results and DiscussionResults and Discussion

ChemicalChemical--physical parameters profiles along the water column (turbidity, physical parameters profiles along the water column (turbidity, salinity, and total salinity, and total 
suspended matter) are reported under figure 1. Thermosuspended matter) are reported under figure 1. Thermo--haline stratification and saltwedge haline stratification and saltwedge 
system circulation were recognized on the basis of field data. Dsystem circulation were recognized on the basis of field data. Dissolved Oissolved O22 decreased decreased 
significantly in the bottom saline layer as the saltwedge tip (ssignificantly in the bottom saline layer as the saltwedge tip (station 1 and 2) was approached tation 1 and 2) was approached 
(2).(2).
The highest surface PHg values were detected in station 1 close The highest surface PHg values were detected in station 1 close to the contaminated site (3). to the contaminated site (3). 
PHg contents in surface waters decreased towards the rivers moutPHg contents in surface waters decreased towards the rivers mouth, probably due to dilution h, probably due to dilution 
effects and progressive mixing of riverine and lagoon waters. Theffects and progressive mixing of riverine and lagoon waters. This behavior is even more is behavior is even more 
evident if PHg concentrations are expressed on the basis of dry evident if PHg concentrations are expressed on the basis of dry weight basis (4).weight basis (4).
Conversely, DHg concentrations were almost similar both along thConversely, DHg concentrations were almost similar both along the river course and between e river course and between 
surface and bottom samples (5).surface and bottom samples (5).
The higher log Kd values (4.5The higher log Kd values (4.5--6.0) obtained from surface samples testified that Hg was 6.0) obtained from surface samples testified that Hg was 
prevalently bound to riverine fine suspended particulate matter prevalently bound to riverine fine suspended particulate matter (6) compared to the more saline (6) compared to the more saline 
bottom samples.bottom samples.
Values of THg in sediments ranged between 0.82Values of THg in sediments ranged between 0.82--5.69 5.69 µµg gg g--11 (7). According to the results, Hg (7). According to the results, Hg 
prevalently accumulated in station 3 and 4 and not at the river prevalently accumulated in station 3 and 4 and not at the river mouth (station 6), whereas the mouth (station 6), whereas the 
lowest value was found upstream the confluence between Banduzzi lowest value was found upstream the confluence between Banduzzi channel (passive source) channel (passive source) 
and the Aussa river (station 2). Moderate Hg content found in thand the Aussa river (station 2). Moderate Hg content found in the Corno River (2.21 e Corno River (2.21 µµg gg g--11), not ), not 
affected by direct metal inputs, indicates possible influence ofaffected by direct metal inputs, indicates possible influence of tidal fluxes in transport and tidal fluxes in transport and 
sedimentation processes.sedimentation processes.

ConclusionsConclusions

Although direct Hg discharge in the Aussa-River system stopped 20 years ago, a significant 
input of Hg, in both dissolved and particulate form, was recently detected in surface 
freshwaters. The source can be undoubtedly identified in the artificial channel connecting the 
contaminated industrial area and the upper Aussa river course. Contaminated surface 
freshwaters flowing from this channel are partially diluted with river waters and mixed with the 
more saline lagoon waters nearby the river mouth. These processes would allow Hg to 
accumulate not only in the lagoon but also in the lower Aussa River bottom sediments.
Further research will focus on Hg speciation and metal availability in river sediments.

FieldField activityactivity ((OctoberOctober 2004)2004)

SurfaceSurface and and bottombottom water water samplessamples werewere collectedcollected byby NiskinNiskin bottlebottle in in 

ebbebb--tidetide conditionsconditions..

Temperature, Temperature, salinitysalinity and and turbidityturbidity werewere recordedrecorded in in situsitu byby meansmeans of of 

CTD CTD HydrolabHydrolab HH22O O MultiprobeMultiprobe. . 

BottomBottom sedimentssediments werewere recoveredrecovered byby a a VanVan VeenVeen grabgrab..

AnalysesAnalyses

Total Hg (Total Hg (THgTHg), ), particulateparticulate Hg (Hg (PHgPHg) and ) and dissolveddissolved Hg (Hg (DHgDHg) in water ) in water 

samplessamples werewere determineddetermined byby CV AAS after one CV AAS after one stepstep gold gold amalgamationamalgamation..

Total Hg in Total Hg in sedimentssediments waswas determineddetermined byby CV AAS CV AAS followingfollowing EPA 3052 EPA 3052 

recomendedrecomended digestiondigestion methodmethod..

DissolvedDissolved OO22 concentrationsconcentrations werewere determineddetermined usingusing the the WinklerWinkler methodmethod.  .  

Sampling areaSampling area
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