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Clossary:

Charaphyte: plant-like organism also known as stonewort that grow underwater Eco-
system Services: the direct and indirect contributions that ecosystems provide for
human wellbeing and quality of life Eutrophication: the process in which a water body
becomes overly enriched with nutrients, leading to the plentiful growth of aquatic
plants. The excessive growth of algae and plankton in a water body are indicators
Ground Water: water present underground beneath soil and rocks Oligatrophic: a
water body that has low levels of nutrients and clear water — the opposite of eutrophic
Surface Water: any body of water above ground including rivers, lakes, wetlands etc.



Important information about water quality in
Lough Carra.

This booklet describes what affects the quality of Lough Carra’s water,
why it is important and what can be and is being done to improve if.

Lough Carra is an extremely important ecosystem for many reasons:
it is ecologically and scientfifically significant as a rare and interesting
habitat, it is a drinking water supply for over 1,000 households, it is a
valuable recreational facility for activities including angling, boating/
kayaking, swimming, etc., and it provides a range of “ecosystem
services"” that support both nature and our community.

Where does Carra’s water come from?

The water in Lough Carra comes from inflowing streams and from springs.

Rain falling in the catchment diffuses through the soil and underlying
limestone bedrock and finds its way into the groundwater and
eventually info the Lough.




The surface water catchment is around 115 km?, but in addition some
groundwater comes from beyond these limits.

What is important is that the catchment is relatively small and contains
no towns, industrial plants or waste water treatment plants.

Therefore, we know that the source of pollution in Lough Carra is from
either agricultural practices or from domestic residences.
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The black line marks the boundary of the ‘Surface Water” catchment, but there is also the
“Ground Water" catchment which Geological Survey Ireland (GSI) are investigating as part of the
Lough Carra LIFE Project. The Ground Water catchment extends further than the Surface Water

catchment, but until the GSI complete their work we will not know its true extent.




What should Carra’s water be like?

The water in Lough Carra should be crystal clear and have very few
nutrients (especially Phosphorus and Nitfrogen), this state is known as
oligotrophic. For most of its existence, that is how the Lough's water
has been, even as recently as the 1960s and 1970s.

-

There should be very little inflow of sediment into the lough and
the aquatic vegetation should be very sparse and dominated by
charophytes.




What do we mean
by water quality and pollution?

The quality of water is determined by the level of chemical and
biological components. High quality water has very few addifional
chemical elements and little by way of biological extras such as algae
and bacteria. Water is polluted if it carries additional chemical or
biological elements that would not be expected to be present under

“natural” conditions.

How do we measure water quality?

One very simple way of measuring water
quality in the lough is fo use a device called
a Secchi disc. This black and white disc is
lowered into the water and the depth at
which it disappears from sight is recorded.
This measures the clarity of the water
which is affected by suspended sediments
and phytoplankton. 25 years ago, this

. Lough Carra LIFE Surface Water
measurement had halved in Lough Carra,  Officer, Ann Marie Meaney,

] taking secci disk reading in
showing that the water was already polluted. Lough Carra

The chemical content of water is measured
N in the laboratory from samples taken from the
] X inflowing watercourses and the lough itself.
These measurements are compared to a set of
standards to determine whether the chemicals
are in excess.
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Prior to sampling the The biological elements are assessed by taking
net is disinfected 1

; . samples of the aquatic fauna, mostly very small
invertebrate organisms, and comparing the
abundance of pollution tolerant species (such
as chironomids and Asellus) against pollution
sensitive species (such as mayflies).

5 The method used to collect the samples is
. e = called ‘kick sampling’
Net submerged in stream to

collect aquatic fauna
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Water quality and drinking water supplies

If the water in Lough Carra was unpolluted, it would require little or
no freatment in order to provide healthy, safe, clean drinking water
for the group water schemes and private homes that obtain their
supplies from the Lough. However, because there is a level of pollution,
the supplies require to be treated in various ways, including with
chemicals, in order to make the water safe for drinking. The greater the
range and scale of pollution, the more comprehensive the treatment
must be. This is best described as treating the symptoms rather than
the disease. Sometimes, even the treatment used is insufficient o
ensure that the water is safe to drink, which is why supplies from Carra
sometimes have boiled water noftices issued.

Eutrophication/nutrient enrichment - what
are the effects, how are these effects seen?

The effects of nutrient enrichment have
been apparent on Lough Carra for many
years now.

Increased levels of Phosphorus and
Ammonia lead to a series of changes
to the ecology that include more
prolific phytoplankton growth (reducing
water clarity), algal blooms, increased
proliferation of some aquatic plants (such
as water milfoil, bulrush and water lily) at
the expense of the natural charophyte
vegetation (see LCCA booklet on
‘Underwater Vegetation of Lough Carra’.

Proliferation of water milfoil



Algal blooms

Proliferation of bulrushes

Changes to the fauna
have also occurred

with a collapse of the
once-famous mayfly
population, an explosion
of chironomids (non-
biting midges) and an
increase in other species
tolerant of pollution such
as the hog-louse Asellus.

Collapse of mayfly population
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Increase in pollution tolerant
hog-louse Asellus

These changes to the ecology of Lough
Carra can occur quite rapidly, but will
take much longer to reverse.

Nutrients in the lakebed

A unique feature of Lough Carra is ifs
marl lakebed, which consists primarily of
calcium carbonate. This marl lakebed
can absorb and store excess nutrients,
especially Phosphorus. As a resulf, the
lokebed can become saturated with
nutrients which are then available for
plant and algal growth. This also means
that the levels of Phosphorus in the water
are lower than expected. Thus, the build-
up of Phosphorus in the marl results in this
chemical remaining in the Lough, rather
than leaving it as the water flows out
through the Keel River.

Overthe last forty or fifty years, Phosphorus
in the marl lokebed has reached
unprecedented levels and it is thought
that the marl can absorb little more. So it
is possible that the ecology of the lake will
change even more as the nutrients in the
water become more available to algae
and cyanobacteria.




Non-white marl bed

Graph of Phosphorus in Marl




Where do the nutrients come from?

By far the greatest source of excess nutrients in Carra is agriculture.
Increased intensification has led fo ongoing conversion of the
valuable semi-natural habitats (such as limestone grassland, scrub and
woodland and peaty wetlands) into intensive, improved grassland.
This activity alone is sufficient to increase the loss of nutrients to the
water. However, it has also involved increased densities of livestock
and the application of more chemical fertilisers and slurry. No matter
how careful a farmer may be, a proportion of the nutrients applied to
the land is inevitably lost and ends up in drainage channels, streams,
rivers and, eventually, Lough Carra.

Septic tanks can also be a source of nutrient pollution and since all
residences in the catchment rely on them the increase in their number
inevitably results in more nutrients entering the system. There needs to
be increased awareness of how septic tanks can be more effective
and how important correct management is.

Slurry spreading
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Habitat conversion
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Habitat conversion




For the last few decades, Carra’s water has become increasingly
coloured and has experienced raised nutrient levels, especially after
heavy rainfall events. Research has shown that such events, which
are becoming more frequent, result in sediment and nutrients being
washed rapidly into the inflowing streams and into the lough. Instead
of being able to see the lakebed in eight or ten metres of water (as
was previously the case), it is now unusual to see more than four
metres down.

We know that levels of Phosphorus greater than 0.01 mg/l exceed the
lough's ability to remain unchanged. In recent years, levels of up to at
least 0.14 mg/l have been recorded.

What is being done
to improve Carra’s water quality?

The main efforts to reverse the decline in water quality are targeted
at agriculture. The Lough Carra LIFE Project, funded by the EU, Mayo
County Council, Department of Agriculture, NPWS, Coilltfe and the
Lough Carra Catchment Association (LCCA) has established a results-
based pilot agri-environment scheme on around 60 farms in the
catchment where the farmers are paid to adopt more environmentally




sensitive methods.

Similar actions are being undertaken under the national “ACRES”
scheme and through the Waters for LIFE EIP. The National Federation
of Group Water Schemes (NFGWS) also has a programme assisting
farmers to take measures to reduce their impact on water quality.

The LCCA continues to lobby for reduced intensification of agriculture
and has an ongoing awareness programme to inform people about
the problems and their solutions. The LCCA will also be publishing and
distributing a booklet in this series on the topic of septic tanks.

Cyanobacterial blooms

Of some concern in recent years has been the occasional, fortunately
localised, bloom of cyanobacteria (the highly toxic organisms that
have caused serious problems in Lough Neagh). These blooms are
symptoms of severe pollution and result in toxins in the water that pose
a serious healthrisk fo both humans and animals. Just a few years ago,
a dog died after ingesting these toxins at Moorehall. We must hope
that Lough Carra does not follow the example of Lough Neagh and
that the measures being taken will be sufficient to stop the decline in
Carra’s water quality.

Cyanobacterial bloom
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For more infc ion please visit:

www.loughcarra.org
www.loughcarralife.ie
~ www.catchments.ie
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