


















































5.3 PHOSPHORUS EXPORT VALUES loadings entering the lake from the Ross River and Mountnugent streams are
proportional to the catchment size, but are influenced by soil permeability.
Figure 8 Phosphorus Export Values for Sheelin streams

5.4 CHLOROPHYLL LEVELS

Figure 9 Sheelin Chlorophyll levels 1998-2005

Phosphorus export values show the relative importance of each stream in terms of
loadings taking account of the catchment size. Fig. 8 shows that the Bellsgrove and
Schoolhouse streams have much greater phosphorus loadings per km? than the other
tributaries. It also shows that much of the

Note that the number of samples on an annual basis varies between 7 and 30, every

sample result is plotted in Fig. 9 so the distance on the x-axis between years is not

Tributary Carchment 1008 1000 2000 00T 02 o003 2008 =005 equallly .spaced. There is reduction in lake chlorophyll Ieyels over th<.a study peri.od (Fig.

area km’ 9), this is reflected by the downward slope in the trendline (shown in red). This graph

6 00 E reflects the findings of the nutrient level calculations which show peaks of total

Maughera ___3.21 ORI R R EEEEERT phosphate inflows in 2002 and at times of high flows (Fig. 4). As would be expected
St TR gl en0 VLIS Aol A Uil annual rainfall has a large bearing on inflows to and flushing from the lake.

Crover 5.70 34.01 6437 5598 61 112.29 31 11.74 51

' .64 : .98 : 45
Mountnugent 91. .5 .89 10750 28.75 72.34 60.90

Table 3 Phosphorus Export Values (kg/kmz) for Sheelin streams

Earlier studies have shown that Chlorophyll levels in Lough Sheelin are strongly related
to TP inputs, more so than inputs of other nutrients and that phosphorus is the limiting
nutrient in relation to water quality issues (Champ 1991).

Moneybeg 4.20 29.30 3531 4349 22.34 89.58 2814 5759 45.70

95.74 30.55
catchment
to lake




5.5 TROPHIC STATUS

Table 4 Lough Sheelin total phosphorus and trophic status

Total
Phosphorus

Transparency
metres

Trophic
status

Chlorophyll

mg/m

(mgP/)

14
3 . 1.5
0.7

2003 46 20401 50.916  2.129 1.0 Eutrophic

2004 36 11.046 43.640 3.396 3.0 Eutrophic
2005 38 5.729 14.697 3406 3.0 '

Mesotrophic

* TP data was only available from January - March in 2000.

TP UV Phosphate digestion used in these years.

Using the physical, chemical and biological data presented (Table 4), trophic status is
assigned to the lake for each year using the OECD classification system, in many
cases the data does not fully fit into any single category and an overall status is
applied based on the majority of parameters.

In general phosphorus levels were low for a eutrophic lake in 1998-2000 (the TP
methodology as stated above was thought to be under-estimated in these years), but
the chlorophyll and transparency data clearly confer a eutrophic status in these years.
Zebra mussels (see photograph above right) were first reported in Lough Sheelin in
Autumn 2001 and their presence and colonisation was confirmed in Spring 2003. In
2004 and 2005 a marked improvement in water transparency is evident, this is almost
entirely attributable to the spread of zebra mussels (Dreissena polymorpha) in Lough
Sheelin. Adult zebra mussels reproduce when temperatures exceed 15°C, producing
tens of thousands of young per female mussel. They can reproduce at one year of age
and typically live for 3 to 5 years. Each zebra mussel can filter as much as 1 litre of
water per day trapping the algae in its gills. They feed on phytoplankton, small
zooplankton and bacteria.

Zebra Mussels

Champ (1993) found that a distinct relationship existed between Secchi disc, TP and
chlorophyll for Lough Sheelin. The presence of the zebra mussel contributes to
improved water clarity by filter feeding. It is therefore likely that the strong relationship
between TP and chlorophyll no longer exists in Lough Sheelin and other zebra mussels
infested lakes. It should be noted that the impact of zebra mussels on TP levels is not
known. The algae are a symptom of eutrophication, but phosphorus is the principal
cause.

Whilst the results in Table 4 suggest an improvement in trophic status (using
chlorophyll as the indicator) from eutrophic to mesotrophic status, this is not a true
reflection of actual current lake status as the phosphate levels remain within the
eutrophic category. The nutrients which are the primary cause of eutrophication in the
lake remain high, but the visual symptoms (blue green algal blooms and discoloured
water) have greatly improved. It is anticipated that maintenance of high nutrient
loadings, particularly TP while zebra mussels remain in the lake, will drive production
more towards rooted weeds and filamentous algal growth.




In many cases land spreading of slurries is used as a means to dispose of waste, and
frequently results in excess fertilisation of the soil. This is especially the case where
soil nutrients levels are already high (AFT, 1972). Umbilical systems are commonly used
in this catchment to spread slurry, along with slurry tankers.

In this report phosphorus is considered in more detail than nitrogen levels, given the
levels of phosphorus and nitrogen loadings to Lough Sheelin, phosphorus is the
limiting factor in this case. Increased levels of nutrients, principally phosphorous,
discharging to surface waters has led to eutrophication of the lake. Eutrophication is
a state or a response to increased nutrient levels (i.e. the enrichment of water) causing
accelerated and undesirable growth of microscopic algae and other forms of plant life.
There are two principal sources of nutrient enrichment, point sources - comprising of
single point discharges from wastewater treatment plants and outfalls from industry
and diffuse sources which include agriculture, both small scale and intensive factory
farming (run off from farmyards and fields), septic tanks and sewage treatment
systems and forestry.

The situation regarding point source discharges has improved in some locations. Of
particular note the loadings to the Mountnugent stream reduced after 1999 when the
upgraded Ballyjamesduff sewage network and new waste water treatment plant
became operational (Cavan County Council, 2005). This is also suggested by the
phosphorus export data presented for the Mountnugent River in this report.

An Foras Taluntais (AFT, 1975) found that discharges of pollutants (organic matter and
nutrients was related to the time interval and the intensity of rainfall after spreading.
The extent of pollution was related to the quantity of slurry applied. Studies showed
that if rainfall occurs within 48 hours of slurry spreading organic matter, nitrogen and
phosphorus can be lost to waters by surface run-off from poorly drained soils. They
found that phosphorus losses in run-off water may remain unacceptably high for 6-8

weeks after the application. They also showed that the risk of pollution was reduced
(but not removed) if one week elapsed before heavy rains and slurry was spread in the
growing season.

The Lough Derg/Ree Catchment Management Project identified nutrient loss from
agriculture to be a contributor to eutrophication of the lake and postulated that the
loss of phosphorous arising from over-use of fertiliser, inadequate farmyard
management and poor slurry disposal practices can be significant (Cavan County
Council, 2005).

Slurry spreading



Water soluble or particulate phosphate can be transferred from soil to water in three
ways:

Humpreys et al (1999) considered that the greater part of phosphorus (P) export from
mineral soils occurs in surface rather than subsurface runoff. Studies have shown that
runoff from grassland generally carries little sediment, and is, therefore, dominated by
the dissolved phosphorus form (Pietilainen and Rekolainen, 1991; Sharpley and
Rekolainen, 1997). The mineral soils in the Bellsgrove catchment support grassland
farming and therefore the main form of loss of dissolved phosphorus from soils takes
the form of surface runoff. Dissolved phosphorus is, for the most part, immediately
available for biological uptake (Nurnberg and Peters, 1984; Walton and Lee, 1972) and
can increase the biological productivity of surface waters. Teagasc (Humphreys et al,
1999) conducted intensive studies on phosphate soil levels in the Bellsgrove
catchment. They found that there were three important issues to consider:

The above factors all have a role to play in the nutrient loading from the Sheelin
streams to the lake. Intensive agricultural industries, pig production, dairying and
domestic sewage continue to present the principal threat to Lough Sheelin. Point
sources are also a factor and while Ballyjamesduff waste water treatment plant was
upgraded in 1999, there has been a substantial expansion in the domestic loading to
the town since then. Oldcastle waste water treatment plant is also in the need of

significant upgrade and requires phosphate removal facilities. Industrial discharges in
the catchment also contribute to the problems in the feeder streams and lake.

Recent developments in legislation, such as the Water Framework Directive, Nitrates
Directive and Phosphorus Regulations, will serve as a framework for management
strategies to deal with the water quality issues within the Sheelin catchment. This will
be administered through the Shannon International River Basin District for the Water
Framework Directive. However enforcement of water quality legislation to tackle
polluters must be maintained. It is vital that all parties, the Shannon Regional
Fisheries Board, Local Authorities and Environmental Protection Agency all play their
role in enforcement of the legislation to improve water quality in Lough Sheelin and its
catchment. The Department of Agriculture and Teasgasc are also important players in
the Lough Sheelin catchment to encourage good agricultural practice and education
of stakeholders. Successful environmental management of nutrients in the
agricultural sector is the key to resolving the enrichment problems of Lough Sheelin.
The farming community within the catchment have adopted informed management
practices. However, further reductions in nutrient loads to waters can and must be
achieved and the future of the lake depends on this.

S

Oldcastle wastewater treatment plant.



A comprehensive waste management strategy for the catchment must be
devised taking into account local conditions and relevant legislation with
involvement from all competent authorities.

Inter-agency co-operation is essential. A group should be set up to oversee the
Management of Water Quality within the Lough Sheelin catchment in order to
utilise and maximise available resources. This could be done under the auspices
of the Shannon River Basin District.

Given the inadequate nature of many of the soils in the Lough Sheelin
catchment as spreadlands, consideration must be given to the use of
phosphorus treatment systems in intensive agriculture. Environmental
factors in intensive agricultural operations must be given equal weighting
with sociological and economic factors.

Regulations must target the practice of spreading to dispose of waste on
soils that are not phosphorus deficient, where soil phosphorus levels are
already surplus to requirements for good agricultural practice. Greater

regulation of 'spreadlands' and only slurry loading by using soil p testing.

Introduction of Bye-laws, such as the Cavan County Council septic tank
bye-laws to improve the quality of domestic wastewater treatment systems for
single unsewered houses in other counties within the catchment. Incentives and
grant-aided schemes for the replacement of inadequate treatment systems
should be considered.

Revision of existing bye-laws for implementation of the Phosphorus
Regulations taking account of current Teagasc recommendations for soil p index.
The adoption of appropriate bye-laws in the remainder of the catchment.

Local Authorities must exercise appropriate planning policies and
controls in relation to the capacities of wastewater treatment plants




to ensure developments are not granted planning permission where
a wastewater treatment plant has insufficient capacity or is not
meeting standards for effluent quality in accordance with case law
and the Department of Environment circular 07/96.

regard to schemes, grant aiding, directives, legislation and planning
by the Department of Agriculture, Local Authorities and the EPA.

The public and stakeholders should be made aware and actively
encouraged to report suspected cases of pollution to the competent
Meath County Council must upgrade the waste water treatment plant authorities.

at Oldcastle as a matter of urgency, whilst the wastewater treatment

plant at Ballyjamesduff must be monitored and if necessary upgraded in a
timely fashion, in advance of developments occurring.

Continued compliance monitoring and court action where
necessary by state and semi-state bodies.

Shannon Regional Fisheries Board should maintain its policy of opposing
developments in the catchment with give rise to further phosphorus loadings

to the lake.

The EPA should continue to regulate and monitor waste management

through licensing.

Continued vigilance is required on a 24/7 basis by Local Authorities,
the EPA and SHRFB.

Analysis has shown the dramatic effect that large shock pollution
loads have on the nutrient loadings to the lake. For this reason it is
important, whilst being cognisant of all activities which might give
rise to pollution to ensure that the competent authorities must
identify and target those responsible.

Intensive monitoring of Oldcastle and Ballyjamesduff wastewater
treatment plants to identify non-compliance and take action where
necessary.

Rigorous inspections and cross compliance verification must be
conducted at intensive agricultural premises and on farms with

Continued education of stakeholders within the catchment through
REPS programmes and other initiatives, such as 'Fisheries
Awareness Week' and schools education programmes.

Initiatives to provide advice and education on waste management to
industry, farmers and the intensive agricultural sector should
continue.

It is important that the current monitoring programme is maintained and
updated, on-going monitoring by the Shannon Regional Fisheries Board,

Local Authorities and EPA must continue.

Intensive monitoring of water quality should be conducted in the
Mountnugent, Ross, Bellsgrove and Schoolhouse catchments to
identify and work towards resolving water quality issues.

Mechanisms for estimating flow data in the Rusheen and Moneybeg
streams (3.2% of the total gauged stream area) must be improved
and incorporated into the calculations going forward. However both
of these streams (Rusheen in particular) are very poor streams for



gauging flow and hydraulic loadings are currently calculated using
average discharge for the catchment area, this practice may have to
continue during the summer months.

The flow gauge on the Carrick stream should be reinstated to provide
greater accuracy.

The use of automated samplers would provide more accurate figures

in that improved sampling frequency or continuous sampling would

result in all peak nutrient values being detected key loading events

would not be missed resulting in more accurate calculation of nutrient
loadings to the lake. Although there are considerable costs associated with
the installation, running, maintenance and monitoring of these samplers,
these costs are justifiable and invaluable in environmental terms. A limited
grab sampling programme is unlikely to capture peak loading and significant
underestimation will result. For economic reasons it would be most effective
to use two automatic samplers on the Ross and Mountnugent rivers as their
gauged catchments represent 78.2% of the gauged area of the Lough
Sheelin catchment. Given the flashy nature of the Bellsgrove stream and the
large contribution of nutrients from this stream relative to its size through
shock loadings and the loadings in the Schoolhouse stream there would be a
considerable benefit in installing continuous automatic sampler on these
catchments.

The regular nature of the current sampling program (with a frequency
of three samples per week) improves the likelihood of detecting peak
nutrient levels, it is likely that if sampling frequency were decreased
many of these peaks or shock loads would not be detected. The
example given in relation to March 2004 on the Bellsgrove illustrates
the importance of detecting these high points as they have a major
influence on loadings to lake.

Maintain the sampling program and water quality analysis. In this
regard the importance of laboratory support cannot be over

emphasised. Continued investment in equipment and maintenance of
equipment is recommended to ensure the integrity of this long term
data set.

Further analysis of temporal and seasonal factors in relation to
rainfall,run-off and nutrient loadings should be conducted.

Focused and intensive investigations on the Schoolhouse stream are
merited.

Reference should be made to on-going studies on the effects of zebra
mussel populations on water clarity (Secchi), chlorophyll levels and
nutrient levels in order to modify the lake sampling programme to
ensure relevant data are collected on an on-going basis.

Sheelin Art Competition
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Appendix 8.1 Nutrient Loadings for the Lough Sheelin Catchment, 1998-2005

TOTAL PHOSPHORUS
(Tonnes per annum)

Stream 1998 1999 2000 2001 2002 2003 2004 2005
Carrick 0.11 0.22 0.14 0.15 0.11 0.15

Mountnugent 2.06 1.89 3.27 1.82 9.83 2.63 6.62 5.57
Schoolhouse 047 0.49 111 0.45 1.99 0.54 0.15 0.24

Rusheen 0.10 0.12 0.14 0.07 0.30 0.09 0.19 0.15
Moneybeg 0.12 0.15 0.18 0.09 0.38 0.12 0.24 0.19
Catchment draining directly to lake 0.55 0.67 0.82 042 1.69 0.53 1.09 0.86
Total Inflow

4.97 3.07 2.62 1.94 5.61 2.27 2.82 5.90

ORTHO-PHOSPHORUS
(Tonnes per annum

Stream 1998 1999 2000 2001 2002 2003 2004 2005
0.06 0.06 0.08 0.10 0.05 0.04 0.04 0.07

. .20 4 0.9 4./0 .0 .04 .0
0.35 0.34 0.87 0.24 0.99 0.29 0.09 0.16
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0.06 0.08 0.10 0.04 0.14 0.04 0.07 0.08
0.08 0.10 0.13 0.05 ONK:] 0.05 0.09 0.10

0.36 0.45 0.59 0.21 0.82 0.24 0.38 047
4.40 5.50 711 2.60 9.86 2.95 4.64 5.64




Appendix 8.1 continued Nutrient Loadings for the Lough Sheelin Catchment, 1998-2005

TOTAL OXIDISED NITROGEN
(Tonnes per annum)
Stream 1998 1999 2000 2001 2002 2003 2004 2005
7.99 415 5.00 8.58 5.75 4.88

Bellsgrove

Mountnugent 73.29 50.98 6917 53.16 17012 85.75  256.39 170.66

Schoolhouse 21.94 13.93 45.97 14.62  45.60 29.62 11.71 AK]
246.01  254.67 290.74 90.99 24710 236.03 280.54 164.07

Moneybeg 8.06 718 9.04 4.02 10.78 7.60 11.95 8.34

TOTAL NITROGEN

.26 21
(Tonnes per annum)
1998 1999 2000 2001 2002 2003 2004 2005
548

103.52 116.97
.76 6.82

99.27  201.95
6.26

9.33 4

Total Inflow

Inny Ouflow




Appendix 8.2 IFS soil categories

IFS Soil IFS Attribute IFS Code
Derived from mainly acidic parent materials AminDW 11
Derived from mainly basic parent materials BminDW 12
Derived from mainly acidic parent materials AminSW 21
Derived from mainly basic parent materials BminSW 22
Derived from mainly acidic parent materials AminPD 31
Derived from mainly basic parent materials BminPD 32
Derived from mainly acidic parent materials AminPDPT 4
Derived from mainly basic parent materials BminPDPT 42
Mineral podsolised soils and peaty topsoil PodPDPT 43
with occasional iron pan layer

Mineral alluvium AlluvMIN 51
Peaty alluvium AlluvPT 52
Marl type soils AlluvMRL 53
Alluvium undifferentiated AlluvUND 55
Lacustrine alluviums AlluvLk 56
(Raised) 6
Raised bog RsPT 61
Raised bog (cutaway) Cut 62
(Blanket)

Mountain BktPt 63
Lowland BktPt 64
Cutaway Cut 65
Made Made 74
Lake Water 76
Reservoir Water 76
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Shannon Regional Fisheries Board
Bord lascaigh Réigiunach na Sionainne

Headquarters
Ashbourne Business Park,
Dock Road,

Limerick,

T: 061 300 238

F: 061 300 308

E: info@shrfb.com

W: www.shrfb.ie




