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Log,, average adenovirus DNA concentration and infectivity were respectively 7.2 + 0.6 GC/10L and
1.8 £ 0.4 MPN/10L in No1 river, 6.2 £ 1.8 GC/10L e 2.2 £ 0.7 MPN/10L in No2 river. Concerning
coliphages, 1.6 £ 0.6 PFU/1L and 1.2 £ 0.6 PFU/1L were detected in No1 and No2 river, respectively.
italy has about 5.500 Km of monitored coastline, that  Figure 1. Aerial picture of shoreline. In the study period, the limits of European Bathing Directive (500 CFU/100 ml for E. coli and 200 No significant correlations were found between these parameters and bacterial indicators (Pearson, p >

are almost fully suitable for bathing according to ongoing CFU/100 ml for enterococci) were exceeded only in the first half of each bathing season (from April to 0.05), the only statistically significant correlation was observed between E. coli and enterococci.

European Regulation. Besides the significance for public June), six times at the No1 river and two at the No2 river mouths (figure 3). This can be related to a Figure 4. Average mean and standard deviation of fecal contamination for each sampling point
ealth  recreational | e o — time-dependent dilution effect o'!fgsea on rive lly significant for No1 river (t along the rivers, in wet () and dry ((1) days. Data from 2012 to 2015 bathing seasons are taken
Sy sl ioliol sl LIS test, P < 0.05), ranging from a um of 0.39 dilu aximum of 2.30 dilution log into account. Asteriscs indicate the statistical significativity: (*) significant, P< 0.05; (**) very

indicator of tourism development, since beach
advisories and closures due to lack of compliance with

in September. Comparing the average concentrations of indicators between dry and wet days 's'i'gnificant,P<o.01;(***) extremely significant, P < 0.001.
separately for each river and year, a statistically significant difference was observed at the river

bathing suitability standards have a negative impact on mouths, while for sea waters data were too scarce for statistical analysis. Considering the total study No1 river No2 river
economy of coastal areas. The study area is a notorious period, the differences of microbial concentrations between dry and wet days were statistically >0 5.0
tourist destination in the north-west of Tuscany, significant (t test, P < 0.05) in the majority of the sampling points along the rivers (figure 4). During o] xR Tk . ¥k e ¥ I S, X nen . oy H%
i : the last year of monitoring, besides bacteria indicators, human adenovirus and coliphages were found, ' 4.0 ok **
combining beautiful landscape and popular beaches but not RNA pathogenic viruses (figure 5) - [ _
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possible classification as “scarce” of these area, owing Figure 3. Rlvc?r and se%ﬁ:ontammatlon related to rainfall from .2012 to 2015 bathing seasons. 5 s [ [ [ [
0 the fecal contamination caused bv drainage ditches Amount of rainfall are black histograms (1). Samples collected at river mouth are blu symbols (E. 3 5] S 5
0 y 9 ' coli © ; IE ¢ ) and samples collected from the sea are red symbols (E. coli ® ; IE ). Only for 2015 ] ;
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During summer seasons from 2012 to 2015, data on fecal ) A 120 A 190 : ~ s ~ : _— :
bacteria contamination were collected: weekly samples _ : s o s ‘f R Figure 5. Tradl_tlonal and new mcillcators of fecal conta!mlpatlon _durlng 2015_mon|tor_|ng campaign
. : : : Figure 2. Location of the study area indicating the = 4 ~ 100 B /R - 100 (HAdV, adenovirus; CPE, Cytopatic Effect; qPCR, quantitative Polimerase Chain Reaction).
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: for E.coliand ISO 7899-1 for IE) — In the studied area, this is the first environmental survey on the recreational water sources of pollution.
enterococd! . Sample coflection sites ¥le ° = = w0 [ =27 e o - 100 The collected data allowed us to better explain the pollution dynamics along watershed and the effect
Salmonella spp. | EPA method for drinking water (US EPA, 2006) along No2 river E.e e v 0, e L ITREL e .o = & = P P y 9V el

— . . [ evend g ey g ——— - %o ElS L% _____________ | 203 of this microbial contamination on beach water quality. In particular, they confirmed the high impact of

Human Ultrafiltration, biomolecular test (DNA extraction, |5 2 %nf’)lmo e 5 't ..’ P - Al 60; % 2 H‘ — H.- e ’.—I Go'g rainfall events. Nevertheless, the absence of this effect in some points suggests the presence of

Adenovirus qPCR) and infectivity assay on A549 cells (MPN) |} & E’;‘icilbﬁlli\l'.di‘oomph ® o ¢ o.° I N g e .° o ¢ 7E constant pollution sources (i.e. abusive discharges). The monitoring campaign during the 2015 bathing

Coliohage EPA method 1602 for ground water (US EPA, | e = " 1 . m| 40 " . ¢ m| ¢ 40 season confirmed the abundant presence of adenovirus, but without any correlation with the other

Phag 2001) 1 @ ° . o 1 ® R = indicators. This analytical survey on the sources of pollution of recreational waters could be used to

Enteric RNA Ultrafiltration. biomolecular test (RNA extraction . > create a large monitoring data set for developing predictive models of microbial contamination in
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viruses two step RT-qPCR ) I 2000% 1 A 27/08/15  27/05/15  26/06/15  26/07/15  25/08/15  24/09/15 27/04/15  27/05/15  26/06/15  26/07/15  25/08/15  24/09/15 relation with climatic conditions and possible sanification interventions.




