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* 2008-2010: National decrees of enforcement of

the

European directive on Bathing waters

* Decree on 2010: indications for monitoring

cyanobacterial blooms, on the basis of WHO
guidelines and guidance provided by a group of
experts named by the European Commission.

* 2013: mandate by the Ministry of Health to a group

of experts to update the 2010 decree and elaborate
national guidelines.

* Prelininary meetings, subgroups, responsibilities
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* Indications for the selection of waterbodies to

be monitored on the basis of their proliferation
potential.

* Guidelines: define thresholds to protect from

dangerous exposures, monitoring approaches,
management actions

*

Waterbodies to be monitored, those with:

* cyanobacterial

densities (>106 cell/L) in the

last 5 years, or

* TP concentrations> 20 µg/L even once in the
last 3 years.
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NOAEL for MC-LR from a subchronic study of 13 weeks on mice : 40 μg/kg
bw/day (Fawell et al., 1999a).
Uncertainty Factor: 1000
TDI: 0.04 μg/kg bw/day
Adult of 60 Kg bw: 2.4 μg/day
Children of 10 kg bw: 0.4 μg/day

Possible long-term exposures:
* Drinking water (WHO pGLDW: 1 μg/L , DW = 80% of the total intake; 2L/day).
* Some foods (aquatic organisms)
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NOAEL for MC-LR from a subchronic study of 13 weeks on mice : 40 μg/kg bw/day
(Fawell et al., 1999a).
Uncertainty Factor: 100
DNEL , USEPA short term Health Advisory (HA) or Acute Reference Dose, ARfD) : 0.4
μg/kg bw/day
Adult of 60 Kg bw: 24 μg/day
Chidren of 10 kg bw: 4 μg/day

Possible sub-chronic exposures
* Bathing in temperate areas;
* Food supplements consumption
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No oral study available to identify a NOAEL (LOAEL of 500 μg/kg bw).
ip study : NOEL between 25 and 50 μg/kg bw
ip administration 30-100 times > oral one.
25 μg/kg bw x 10 : 250 μg/kg bw
UF: 100
Acute reference dose 2.5 μg/kg bw
Adult 60 kg: 150 μg/day
Children 25 μg/day

Possible acute exposures
* Involuntary ingestion of scum or very high densities during bathing activities (children)
* Consumption of no adequately treated drinking water
* Fish viscera consumtpion.
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WHO GL:
* 20.000 cells/l to protect from moderate local effects;
* 100.000 cell/mL to protect from possible systemic effects,
corresponding at 20 µg MC-LReq/L.
* Assuming a water ingestion of 200 ml of water for 2 bathing
activity : intake up to 4 µg/day.
* 4 µg/day> safe dose for chronic risk (2.4 and 0.4 µg/day,
adult and children, resp.) but not exceeding the safe subchronic one (24 and 4 µg/day).
Italian guideline
* 20 µg/L is the threshold for MC not to be exceeded.
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* With the highest MC content, 0.7 pg/cell

(without considering the dissolved fraction) 20
μg/L di MC are contained in reached with una
densità cellulare di circa 30.000 cell/mL.

* The WHO limit

of 100.000 cell/mL is not
sufficient to protect the health of bathers from
systemic effects.
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* For other cyanotoxins, no WHO guidelines available for

drinking and bathing waters: no adequate toxicological data
to derive a TDI.
* Yet some Italian lakes are affected by blooms of
cyanobacteria which produce anatoxin-a and
cylindrospermopsin.
* In other countries: Australia and New Zeland 1 μg/L for
cylindrospermopsin; Brasil 15 μg/L for anatoxin-a, New
Zeland 6 μg/L, Canada 3,7 μg/L.
* On this basis and the available toxicological studies,
threshold of 1 μg/L for anatoxin-a and cylindrospermopsin for
drinking water quality.
* Value= MCs , hence same value (20 μg/L) proposed for
bathing waters.
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Surveillance of cyanobacterial bloom

FASI
N° cells and other factors

Envisaged activities

routine:
1.
TP <20 µg/L

1) monthly sampling

2.
TP >20 µg/L and total
cyanobacterial density ≤2.000 cell/mL

2) montly sampling, weekly visual
observation

3.
TP >20 µg/L and total
cyanobacterial density <20.000 (±20%)
cell/mL

3) fortnightly sampling, weekly visual
observation

alert:
1)

Cyanobacterial density >20.000
(±20%) and MC-LReq <20 µg/L

Weekly sampling and visual inspection
every 2 days

Degree of health risk

Management measures

Negligible

None

no systemic effects

Assessing extention of cyanobacterial
bloom and affected areas

Possible skin , gastrointestinal
and respiratory reversible
Species identification, cyanotoxins analysis symptoms

emergency:
1)
2)
3)

Surface scum with toxic
cyanobacteria
Beyond activities of the alert phase
MC-LReq >20 µg/L
Density of cyanobacteria producing
other cyanotoxins >100.000 (±20%) 
Health surveillance
or anatoxin-a or cilindrospermopsin 
Analisys of other cyanotoxins
>20 µg/L

Possible symptoms and signs
due to contact with
cyanobacteria; possible local
symptoms and signs,
respiratory and systemic
effects due to inhalation or
ingestion

The local health authority
informs the Ministry of
health on management
actions promoted to inform
the public and prevent
from dangerous exposures.

The local health authority
informs the Ministry of
health on management
actions promoted to inform
the public and prevent
from dangerous exposures.
Whenever possible, removal
of scum from surface water
and foreshore.

Limits of monitoring activities:
* High spatial and temporal variability in bathing waters, even sudden
changes of densities and areas affected by cyanobacterial blooms.
* Representativeness of sampling sites, problems with visual
observation frequency, long times for the analytical results.
* STP example for microbiological quality in the bathing water
directive: monitoring (as an average 1 sampling /month) is not
enough to detect contamination events , hence the bathers health is
protected through their prediction and information (mandatory!)
* In conclusion, also from protecting human helath from dangerous
exposures associated to toxic algae or cyanobacteria information to
the public represents a very useful tool.

*

* Some symptoms might be recognized (irritation
and rash, dermatitis, eye irritation,
gastrointestinal symptoms such as nausea and
vomiting, cough, sore throat, difficulty
breathing) in people in direct contact with the
'water, or who have practiced fishing, sailing,
kayaking / canoeing, boating or spent time in
the immediate vicinity of waterbody affected
by a cyanobacterial bloom.
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* Operators in contact with a large number of

bathers, such as lifeguards, fishermen, schools of
swimming and diving, pharmacists, staff for
sampling the water;

* Prevention Departments of Local Health Unit,

general practitioners and paediatricians,
pharmacists and health personnel in the territory.

* All the operators should be informed before the

bathing season with a special material (eg. Leaflets,
brochures, websites)
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