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Small freshwater limestone
lake (12.5 km?)

In the bottom of a topographic
bowl

Several streams inflowing and
outflowing

Also spring fed

Productive brown trout fishery
First recording of zebra mussel
in 2003

Secchi disc reading increased
from < 2m to >6m in a three
year period (2003-2006)



Utilised for public and private water
drinking water schemes
la (at risk) water framework assessment

Pollution pressures include:

two sewage treatment plants
« septic tanks in catchment
« livestock farming



“Why do we need to
Biomonitor?

Increasing number of outbreaks of cryptosporidiosis
(Galway 2007)

Giardia and microsporidia also important

Source often environmental, i.e. sewage and
agriculture

Runoff to watercourses, leading to public health risks
Sampling water only is often not effective
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Overarching Aim

Utilise zebra mussels as indicators of human and animal
faecal contamination for:

River Basin District Management

Risk assessment of Cryptosporidium and other human
waterborne pathogens in drinking water

Cryptosporidium already detected in zebra mussels from
Lough Arrow in 2007



Sampling

* All zebra mussel samples
were recovered by divers

* Sewage Treatment -
Inflowing Streams: Samples
taken at 3om intervals along
transects

®* One control site in the

middle of lake

* Samples removed from three
water intake systems

* One agricultural specific site
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Drinking Water Intake

Removing Zebra Mussels from
Screen
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Counting and Measuring

Frequency
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Zebra mussels were divided int
size classes:

5-10mm
11-15mm
16-20mm

21-25mm

150g were taken for each size
class
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Biomolecular Methodology

Fluorescence in situ hybridisation (FISH)

This method uses oligonucleotide probes labelled with
fluorochrome, targets RNA

[FA against cell wall antigens of Cryptosporidium and Giardia
was also used - combined method

FISH probe detects C. hominis (human) and C. parvum
(zoonotic)

Nested PCR used to identify species of Cryptosporidium
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Fluorescent In Situ Hybridization




Results

From 96 samples of zebra mussels of different size
ranges we used data on three different pathogens

Size of the mussels does not influence the pathogen
load: P = 0.866 (Levene’s test)



Median values and 25 to 75 percentile loadings for

Cryptosporidium, Giardia and-£--hellem in all Lough Arrow

~ Samples
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Zero Cryptosporidium
* Zero Giardia
* 32 E. hellem




Potentially Viablem@w

~ in zebra mussels (150g) attached to screens at
three Lough Arrow drinking water plants
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Site/Pathogen Cryptosporidium | Giardia E. hellem intestinalis
Site 1 16+ 11 24+ 10 48+ 21 0
Site 2 112+ 0 24+ 24 0 8+8
Site 6 32+ 16 37+ 14 0 64+ 32




Agricultural Site

29 Cryptosporidium
16 Giardia
Zero E. hellem



Source Tracking

Cryptosporidium species identification can be used to
source track pathogens

C. hominis found at one abstraction point — nearby
septic tanks

C. hominis and C. parvum present in lake transect
samples indicates source from sewage effluent

C. meleagridis in one sample from reed bed - avian host
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Conclusion

The results demonstrate:

No significant difference between size ranges of
zebra mussels for biomolecular analysis of these
human pathogens

Lake water contamination with consequent public-
health risk factors for drinking water abstraction
and water-based activities

An effective method of environmental monitoring
(RBDs and Drinking Water)
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