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ABSTRACT



In Ireland about 63% of the total area of 6.9 million hectares is farmed, with 91% of all farmed land devoted to grassland and only 9% sown to cereals and field crops.  Fertiliser use is relatively low at an average of 103 kg N/ha and 14 kg P/ha, with manures from housed animals contributing a further average of 48 kg N/ha and 8 kg P/ha.  Livestock numbers recorded in June 1996 showed 7.4 million cattle, 7.9 million sheep, 1.6 million pigs and 13 million poultry.  National river water quality assessment based on biological surveys of 13,200 km of channel in 1991-1994 showed 71% of channel in an unpolluted condition, with 17% classified as slightly polluted and 11% moderately polluted.  Serious pollution accounted for just 77 km (0.6%).  Both recent and long term trends show a persistent increase of both slight and moderately polluted channel.  Agriculture is considered to be responsible for almost half of all slight and moderate pollution with eutrophication arising from diffuse inputs of nitrogen and more particularly phosphate considered to be the biggest problem.  High rainfall and impermeable soils are contributory factors.  The highest nitrate concentrations are seen in catchments which have shallow, free draining soils with a high percentage of ploughed ground.  Lake water quality is also showing persistent deterioration.  In the most recent published survey, 38% of the lake area surveyed was strongly/highly eutrophic.  The principal sources of nutrients resulting in the enriched state of these lakes are thought to be non-point discharges of agricultural origin.  The use of pesticides is relatively low in Ireland reflecting the small area devoted to cereals and available evidence indicates that pesticide pollution of water is not significant.



Introduction



Ireland is a predominantly agricultural country with 10.1% of the National Labour Force engaged in agriculture in 1996.  However, the numbers of persons employed in agriculture and the contribution of this sector to both Gross Domestic Product and Gross National Product are falling systematically.



Located in the North Atlantic at latitude between 51.5o and 55.5o North and between 5.5o and 10.5o  West longitude, Ireland enjoys a temperate climate as it benefits from the influence of the Gulf Stream.  The coldest months are January and February with mean daily temperatures of 4oC to 7oC while July and August are the warmest (14oC to 16oC).  Annual rainfall varies from less than 750 mm in an area around Dublin to more than 1,500 mm near the west coast.  The mean annual rainfall over the country is estimated at 1,150 mm.





Land Use Statistics



The total area of the Republic of Ireland is 6.89 x 106 hectares (ha), of which 4.34 x 106 ha are farmed.  Grassland farming predominates and accounts for more than 90% of the farming activity.  Details of land use statistics, which are collected by the Central Statistics Office, are shown in Table 1.



Forestry accounts for a further 8% of land use and is increasing each year, but the environmental effects of forestry are outside the scope of this paper.  



Table 1.	Agricultural Land use Statistics for 1994, 1995 and 1996 in the Irish 		Republic*



						000 ha�� 

�1994

�1995�1996��Cereals

	Wheat

	Oats

	Barley

	Other Cereals

		Total Cereals			�

74.1

20.9

169.7

5.3

270.0

�

70.7

19.9

178.6

4.7

273.9�

85.7

20.9

181.4

5.5

293.5��

Root Crops/Horticultural Crops�

130.4�

125.6�

113.0

��Grassland

	Silage

	Hay

	Pasture

	Rough Grazing



		Total Grassland�

917.4

410.1

2,201.3

461.5



3,990.3

�

933.6

357.2

2,238.9

459.5



3,989.2�

956.1

371.5

2,178.4

429.0



3,935.0��

Total Area Farmed�

4,390.7�

4,388.7�

4,341.5

��

	     *  Source:  Central Statistics Office



Livestock Numbers



The livestock numbers in the Irish Republic taken at June 1994, 1995 and 1996 are shown in Table 2.  It can be seen that cattle and sheep predominate.  Cattle graze outdoors for 7 - 8 months per year and are housed for 4 - 5 months where they are mainly fed grass silage.  Sheep spend most of their lives outdoors and in general only ewes are housed around lambing time.  Pigs and poultry are generally housed throughout the year.

Table 2.	Livestock numbers in June 1994, 1995 and 1996*

						     (‘000)�� �1994�1995�1996��Cattle

	Dairy Cows

	Beef Cows

	Other Cattle

		Total Cattle	�

1,292

1,000

4,773

7,065�

1,298

1,025

4,799

7,122�

1,320

1,093

5,010

7,423��

Total Pigs�

1,530�

1,550�

1,621��

Total Sheep�

8,433�

8,370�

7,934��

Total Horses�

67�

68�

70��

Total Poultry�

13,726�

12,898�

13,171��

                 *Source:  Central Statistics Office



Fertiliser Use



The trends in total consumption of fertilisers from 1989 - 1995 are shown in Table 3.  the data are generated each year from a farm management survey of 1,226 farms (Murphy et al, 1997).  The sample of farms was drawn by the Central Statistics Office on the basis of farm size and farming system.  



Table 3.	Total annual consumption of fertiliser nitrogen (N), phosphorus (P) 		and potassium (K) in the Irish Republic*



			    tonnes of nutrient�� �N�P�K��July - June

1989/90

1990/91

1991/92

1992/93�

379,311

375,457

358,302

336,814�

64,573

62,641

59,425

59,370�

158,432

152,640

147,824

146,273��Oct. - Sept

1992/93

1993/94

1994/95

1995/96

�

377,985

404,811

428,826

416,918�

61,451

59,974

62,410

61,945�

151,622

145,320

150,543

152,124��

		 *Source:  Fingleton and Cushion, 1997

It is clear that there is a small but consistent upward trend in the usage of nitrogen, whereas the usage of phosphorus and potassium has changed little in the same period.



Fertiliser Use on Various Crops



The actual levels of fertiliser applied to various cereal crops in 1995 are shown in Table 4.  Nitrogen usage on winter wheat and spring wheat was slightly above the rates recommended for optimum yield, whereas usage on barley and oats was broadly in line with recommendations.  Usage of P and K were close to recommended rates.  Mean usage of N on potatoes was 121 kg/ha which was about the recommended rate while mean N applied at 183 kg/ha on sugar beet (35 x 103 ha) was 20% - 30% higher than the recommended rate.



Table 4.	Mean rates of N, P and K applied to cereal crops in 1995*

				 kg/ha���  N�   P�   K��Spring Wheat

Winter Wheat

Spring Barley

Winter Barley

Spring Oats

Winter Oats�162

170

104

144

72

120�26

30

27

30

30

28�57

82

57

81

60

63��

			*Source:  Murphy et al, 1997



Mean annual fertiliser usage for silage, hay, pasture and overall fertilised grassland are shown in Table 5 and it can be seen that mean rates of 103, 14 and 34 kg/ha of N, P and K respectively are quite modest in comparison with many other European countries.



Table 5.	Mean rates of fertiliser N, P and K applied on silage, hay and pasture 		in 1995*



					   kg/ha��		�  N�   P�K��Silage

Hay

Pasture

Overall fertilised grassland�117

56

93

103�20

14

11

14�10.9

33

24

34��

		    *Source:  Murphy et al, 1997



Organic Manures



In addition to fertiliser it may also be appropriate to consider the return of animal manures excreted directly by animals to pasture during grazing and also arising from the spreading of animal manures which are collected while animals are housed.  There are divided opinions as to whether consideration of the addition of the nutrients in these manures may constitute “double accounting” .  There are also different opinions as to whether in attempting to predict likely areas where high nitrates in groundwater might occur, the total fertiliser applied and the total of all animal manures excreted, whether during grazing or during the housing period, should be divided by the total area under consideration, regardless of whether the area is utilised for agricultural purposes or for other purposes.  This is based on the consideration that the rainfall which falls on the entire area will serve to act as a diluent of the nutrient in the groundwater or surface water.



These differing opinions highlight the need for a systematic and agreed approach to the methodology of developing models and might be considered as a component of a multinational research project.



In Ireland, manure from housed animals is estimated to contribute 48 kg N/ha and 8 kg P/ha to the nutrients used on the utilised agricultural area.  Manure from all animals, including both the housing period and manure excreted during the grazing season have been estimated to contribute a mean 87 kg N/ha to the total land area of 6.9 x 106 (Coulter et al, 1994).  



CURRENT WATER QUALITY IN IRELAND



Rivers



In 1996 the EPA published a report on the quality of Irish rivers and streams for the period 1991-1994 (Bowman et al, 1996).  Although monitoring of physico-chemical parameters is mandatory for compliance with a number of EU directives pertaining to water quality, it is widely believed that biological surveys give a more accurate picture of the overall “health” of rivers and streams.  The freshwater reaches are surveyed by EPA biologists from the headwaters to their confluence with other rivers or to their tidal limit, with sampling stations typically located at 5 km intervals and with extra stations to determine the effects of point discharges.  In the 1991-1994 period some 13,200 km of channel were examined which represents a comprehensive national river water survey.  The biotic indexes and classification system are fully presented in the report of Bowman et al, 1996 and definitions are simplified as follows for more general purposes:



Quality Status�Quality Class�Biotic Index��

Unpolluted

Slightly Polluted

Moderately Polluted

Seriously Polluted

�

Class A

Class B

Class C

Class D�

Q5, 4-5, 4

Q3-4

Q3, 2-3

Q2, 1-2, 1��

Class A waters are those in which problems relating to existing or any future potential beneficial uses are unlikely to arise and are therefore regarded as being in a satisfactory condition.  The main characteristic of Classes B and C is eutrophication which is defined as the enrichment of waters by nutrients, particularly phosphorus and nitrogen.  Eutrophication is typically evident in the recovery zones below seriously or moderately organically polluted reaches or may arise as a consequence of the runoff of nutrients from agricultural or forestry land.  Enrichment may result in the excessive production of planktonic and rooted plants which can lead to marked turbidity in the water, a reduction in biodiversity, changes in dissolved oxygen and may facilitate the growth of blue-green algae.  In Class D waters, excessive organic loadings lead to deoxygenation, and may produce sewage fungus growth.  Most beneficial uses are severely curtailed as a consequence.



The biological water quality status of the 13,200 km surveyed in the 1991-1994 period is summarised in Table 6.



Table 6.	National River Water Quality based on biological surveys of 13,200 		km of river channel in the period 1991 to 1994.



Condition�Class�River Channel Length �Percentage��

Unpolluted

Slightly polluted

Moderately polluted

Seriously polluted�

A

B

C

D�

9,408

2,244

1,468

    77�

71.3

17.0

11.1

  0.6

��

    *Source:  Bowman et al, 1996



More than 71% of channel length surveyed was in a satisfactory condition but 29% had varying degrees of pollution.  Some 17% was classed as slightly polluted, a further 11% was classified as moderately polluted but less than 1% was regarded as seriously polluted.  A regional analysis of river water quality shows that the North Western Region is least affected by river pollution with 90% in Class A while the Eastern Region is the most affected by all levels of pollution with only 45% of river channel in Class A.  Population density, industrial development and intensity of agriculture are low in the west and northwest and high in the east.



A comparison of the 1991-1994 (13,200 km) data with those of the previous survey (1987-1990) which embraced 12,700 km of river and stream channel, shows that there has been a net reduction of 5% in the length of channel in Class A, a 4.5% increase in channel length in class B, a small (1%) increase in Class C and a slight reduction in the length of seriously polluted channel - Class D.  It is the relentless gradual loss of unpolluted water at each successive survey which is the greatest cause of concern, and diffuse pollution from agriculture is considered to be one of the main causes.



Pollution Causes



Suspected causes of pollution in the Classes B, C and D waters are grouped under four main headings, Agriculture, Sewage, Industry and Other, and are shown in Table 7.

Table 7.	Suspected causes of pollution of channel in Classes B, C and D in 		1991-1994 Survey*



			       Class B�	      Class C�	   Class D���km�%�km�%�km�%��Agriculture

Sewage

Industry

Other

�1,023.0

639.5

293.0

267.0�46.0

28.8

13.2

12.0�668.0

501.5

226.0

106.5�44.5

33.4

15.0

7.1�22.0

13.0

33.0

9.0�28.6

16.8

42.9

11.7��Totals�2,222.5��1,502.0��77.0���

*Source:  Bowman et al, 1996



The heading ‘Agriculture’ includes the adverse effects of overgrazing by sheep in remote areas of the west in particular, as well as the more usual organic and eutrophic effects of diffuse and point source agricultural pollution.  Severe overgrazing of some mountainous areas in the west has completely stripped large areas of ground cover with resulting siltation of rivers and streams due to runoff.  This overgrazing is related to rapid increases in sheep numbers which were encouraged by EU policy.  More recently, there have been moves to introduce policy changes to address the problem.  The heading ‘Sewage’ includes waterworks effluent, septic tank effluent, sewage works discharges and diffuse urban inputs.  ‘Industry’ includes bog and forestry development, fish farming and mining as well as point source industrial discharges.  The heading ‘Other’ includes lake effects and pollution due to unknown causes.  It can be seen from Table 7 that ‘Agriculture’ is the most serious offender in causing Class B and C pollution with industry responsible for more class D pollution than any other source.  A regional analysis of the data shows that slight and moderate pollution in the Eastern, South Eastern and Mid-Western regions is apparently due to agriculture and sewage in roughly similar proportions but the main source of this pollution in the Southern, Western and North Western Regions appears to be agriculture.



Water Quality of Lakes



There are some 4,000 lakes in the Irish Republic but to date, only a few hundred of these have been assessed for their water quality status.  Many of the unsurveyed lakes are small water bodies in the west and north west which are relatively unpolluted.

In the 1991-1994 survey period 135 lakes were assessed by reference to a modification of a scheme proposed by the OECD based on measurements of maximum summer chlorophyll a concentration. (Toner et al, 1986).



The trophic status of the lakes examined is shown in Table 8.  The measured surface areas of the 135 lakes surveyed amounted to 750 km2 which is approximately 50% of the lake surface of the country.





Table 8.	Trophic status of 135 lakes examined in the period 1991-1994 			(percentage in parentheses)*



Trophic Category�No. of Lakes in Category�Surface Area in Category km2��

Oligotrophic



Mesotrophic



Eutrophic

	Moderately

	Strongly

	Highly



Hypertrophic�

65



39



7

12

5





7�

(48)



(29)



(5)

(9)

(4)





(5)�

315



141



5

245

14





25�

(42)



(19)



(1)

(33)

(2)





(3)��	

*Source:  Bowman et al, 1996



More than one-third (39%) of the lake area examined was found to be in the eutrophic/hypertrophic categories which means there is a substantial reduction in their potential beneficial uses.



Sources of Lake Pollution



Eutrophication of lakes is principally due to inputs of nitrogen and phosphorus from agricultural sources and from discharges of domestic and industrial wastes.  A high proportion of the nutrients is believed to derive from non point or diffuse sources of agricultural origin.



Nitrates in Water



Directive 91/676/EEC “Concerning the Protection of Waters against Pollution caused by Nitrates from Agricultural Sources” requires Member States to identify waters affected by nitrate pollution.  Although the chemical analyses reported in the 1991-1994 survey of Irish rivers (Bowman et al, 1996) demonstrated that virtually all rivers have nitrate levels below the guideline concentration of 25 mg NO3/l, the levels in rivers in the south east are much higher than anywhere else in the country and in addition, there is a definite trend towards increased concentrations over time in many rivers.  Annual median data for a number of rivers in the south-east are compared with data for the River Shannon in Fig. 1.  The higher nitrates in waters in the south-east are related to the higher proportion of ploughed ground in this region with mineralised soil nitrogen contributing to the amount of nitrate leached (Neill, 1989).  The tillage lands are located in areas with free draining soils which facilitates the downward movement of nitrate with minimum denitrification.
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*Source:   EPA Laboratory, Kilkenny



Nitrates in Groundwater



Although groundwater currently constitutes only about 25% of public water supplies in Ireland, there is a need for more information on the quality and quantities of water in all aquifers and the EPA has commenced a programme to provide ongoing information on these matters.  As part of the programme and in particular to supply information for the purposes of the Nitrates Directive, the EPA has assembled data on the nitrate concentration of groundwaters taken from 1,294 locations from all counties throughout the country (MacCarthaigh, in press).  More than half (51%) of all supplies had nitrate concentration of less than 10 mg NO3/l, 17% were greater than 25 mg NO3/l and only 1.3% of all samples were greater than 50 mg NO3/l.  The counties which had the greatest proportion of samples with > 25 mg NO3/l were all counties with a substantial amount of tillage but many of these counties also had somewhat higher usage of nitrogen fertilizer on grassland.



Information Gaps and Research Needs



In Ireland there is a need to have a better understanding of the precise reasons for the persistent rise in nitrates in river waters as shown in Fig. 1.  Although only the River Burren has median nitrate concentration in excess of the Nitrates Directive guideline value of 25 mg NO3/l, it is important to have the knowledge to introduce appropriate management at catchment level to prevent other rivers from also reaching or exceeding the guideline value.  In Northern Ireland, Stronge et al (1997) studied NO3 inputs to Lough Neagh and developed a model which explained 74% of the variation in NO3 concentration.  The catchment of Lough Neagh is largely grassland based with land use similar to the Republic of Ireland.  It might be appropriate to test this and/or other models in the catchments of some rivers in Ireland to gain a better understanding of the rising trends in nitrate concentration.



Phosphates in Water



Successive surveys of water quality in Ireland have shown persistent reduction in the proportion of unpolluted water.  When systematic surveying commenced in 1971 some 2,900 km of river/stream channel were examined compared with about 13,000 km in recent surveys.  The trends for this baseline 2,900 km have shown a steady decline in unpolluted waters from 84% in 1971 to just 57% in the 1991-1994 study (See Fig. 2).  
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Results of a further survey conducted by EPA biologists from 1995-1997 are currently under preparation for publication.  It is also worth noting that serious pollution fell from 6% of baseline channel surveyed in 1971 to less than 1% at present.  The most striking trend however is a five fold increase in slight pollution and a three fold increase in moderate pollution which is characterised by eutrophication.  In line with many other countries, it has been concluded that phosphorus is the main nutrient contributing to eutrophication.



Arising from the 1991-1994 Water Quality Survey, Bowman et al, (1996) carried out a study of the relationship between biotic indices at 1108 river sites and more than 28,000 measurements of molybdate reactive phosphorus (MRP) in the water at those same sites for the period in question.  Their findings are shown in Table 9 and they concluded that at annual median levels in excess of 0.03 mg MRP/l, eutrophication becomes a significant problem where the water is required to be of salmonid status.  They recommended that rivers flowing into lakes should have MRP of no higher than 0.02 mg/l.  The Irish Government has responded to these findings and introduced proposals for a catchment based strategy for managing Ireland’s rivers and lakes (DOE, 1997) and have recently issued Regulations setting standards for P levels in water and timescales for Local Authorities to achieve them.  (S.I. No. 258 of 1998).





Table 9.	Comparison of biological assessment (Q-Values) with annual median 		unfiltered molybdate reactive phosphorus (MRP) values at 1108 sites 		for which both biological and chemical measurements were available 		in the 1991-1994 survey period (taken from Bowman et al, 1996)



      �Q1�Q1-2�Q2�Q2-3�Q3�Q3-4�Q4�Q4-5�Q5��Molybdate Reactive Phosphate (mg P/l)��

Median�

0.087�

0.184�

0.215�

0.123�

0.070�

0.045�

0.030�

0.018�

0.014��

Mean�

0.127�

0.195�

0.246�

0.162�

0.112�

0.056�

0.038�

0.023�

0.019��

SD�

0.115�

0.108�

0.108�

0.174�

0.130�

0.042�

0.025�

0.018�

0.014��

n = �

6�

6�

13�

41�

204�

257�

392�

142�

47��



Sources of Phosphorus



There is very little reliable information on the relative contributions of industrial, sewage and agricultural discharges to the MRP content of river waters in Ireland although there have been some studies of discharges to lakes.  A number of factors will tend to reduce pollution from sewage and industry in the next few years.  Improved treatment facilities and better management of sewage treatment plants will ensure lower discharges from that source while Integrated Pollution Control Licensing of industries by the EPA will reduce their discharges of P over time.  Although the overall use of P fertilizer on the utilised agricultural area at 14 kg P/ha does not appear to be excessive, Tunney (1990) has shown that total P inputs to  Irish farms in fertilizers, feedstuffs etc. greatly exceed the quantities exported in milk, meat, cereals and other agricultural products.  These findings are shown in Table 10.



The excessive use of P fertilizer has resulted in a build-up of P in soils.  This has been verified by soil analysis data which have shown that Morgan’s Extractable phosphate has risen from < 1 mg/kg soil in 1950 to approximately 8 mg/kg at the present time.  Evidence is now growing that there is increased leakage of P, through overland flow, to water, in direct relationship to the soluble P content of the soil.  Evidence to this effect was presented by a number of authors at a recent OECD sponsored Workshop held in Northern Ireland (Foy and Dils, 1998).



The big question is can losses of P from agriculture be decreased to levels which will allow the desirable P standard of 30 (g MRP/litre to be met?



Table 10.	Calculated Inputs and Outputs of Phosphorus on all farms in 1988*



Inputs

	Chemical fertilizer

	Concentrates fed to cattle

	Concentrates fed to pigs and poultry

				Total

	�tonnes

62,000

9,000

6,000

77,000��Outputs

	Tillage Crops

	Cattle and sheep meat

	Milk

	Pig and poultry meat

	Losses to water

				Total�tonnes

12,000

9,000

5,000

1,700

3,400

31,100��

		  *Source:  Tunney, 1990.



At first sight, the problem is a daunting one.  Assuming that in Ireland there is an annual average of about 700 mm of effective rainfall (i.e. rainfall less evapotranspiration) and assuming that all of this reaches rivers, it only needs about 0.2 kg MRP per hectare from all sources to give an MRP concentration of 30 (g/litre which is the standard to be achieved in salmonid rivers.  Even allowing that MRP is usually about 50% of Total P in water, this equates to 0.4 kg/ha Total P, which may be as little as 2% of total annual inputs to many farms.



Each year the EPA assesses the export of nutrients including P, to the marine, from each of the country’s nineteen main river channels.  By dividing the total load of total phosphorus (TP) exported by the land area of the river catchment, it is possible to estimate export rates in kg/ha.  Export data for 1990-1995 are shown in Fig 3.  It can be seen that only the Corrib and the Shannon have export rates less than 0.4 kgTP/ha, but even these have TP levels which are above the desired standards for lakes.  It must also be pointed out that these measurements are taken at a sampling point which is close to the tidal limit near the river mouth.  At that point, P has already been absorbed up-river by rooted plants and algae and P has been deposited in sediments, so that in fact the problem is much larger than these export data indicate.  It should be emphasised that these data include P from all sources including agricultural, industrial and sewage sources.  The latter categories account for a substantial amount of the total exports from some catchments.  Future data will be carefully examined for decreases in P loads from these sources due to improved sewage treatment plants and more effective licensing of industry.  Policy initiatives to reduce nutrient inputs from agriculture include the introduction of a Rural Environment Protection Scheme which is administered by the Department of Agriculture and Food and is part EU funded.  (DAF, 1996).  It requires farmers to manage organic manures effectively, and imposes an upper limit on stocking density, phosphorus and organic nitrogen use.  There is also a dedicated campaign in progress at the present time to encourage all farmers to adopt Nutrient Management Plans for their farms and to relate fertilizer inputs to expected exports in farm produce.  It may take some time for the effectiveness of these measures to become apparent.
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*Source:  (EPA, Unpublished data).  





Information Gaps and Research Needs



The biggest need is for reliable information on inputs of P to rivers from all sources at catchment level.  Catchment management strategies should to be drawn up and each sector should be compelled to set targets for phosphorus reduction over a given time period.  Progress towards achieving these targets should be measured regularly.





Pesticides in Water



Pesticide Use



The Department of Agriculture and Food through its Pesticide Control Service, implements a number of Regulations relating to the registration, marketing and use of plant protection products and other pesticides and also runs a programme for testing of pesticide residues in food.  Testing for pesticides in water is the responsibility of Local Authorities.  Since pesticides used in agriculture are mainly used for cereals, field crops and horticultural crops and as the overall areas of these crops are about 9% of the total utilised agricultural area (see Table 1) it is not surprising that available information shows that there is no persistent pollution of drinking water with pesticides.



Pesticide imports into Ireland in 1995 are shown in Table 11.  It is not clear what quantities were devoted to amenity use and purposes other than agriculture.  It is also difficult to find figures for average use of pesticides on any crop as farmers may have personal preferences for particular active ingredients which may vary from being bulky to being exceedingly active.  Besides, the necessity to spray for various pests may be weather dependent and vary from year to year.  There is a definite trend towards use of more environmentally friendly compounds, and in recent years many farmers have tended to apply somewhat less of these substances than are recommended by the manufacturers.  A research project in progress at the Crop Research Centre of Teagasc, which is the Irish Agriculture and Food Development Authority, has shown that while yields of cereals are somewhat reduced when pesticide products are applied at half the recommended rates, the economic return to the farmer is marginally higher (Conry, 1997).                         



Table 11.	Pesticide imports into Ireland in 1995*





Herbicides

Fungicides

Insecticides - Acaricides

Molluscicides

Growth Regulators

Soil Sterilants

Adjuvants, Wetters etc.

Seed Treatments

		                    Total�tonnes

1,361

541

106

11

106

34

67

29

2,255��			

     * Source:  Pesticide Control Service, Department of Agriculture and Food



Pesticides in Drinking Water



In 1994/95 the EPA arranged for the sampling and analysis of 240 samples of drinking water with at least five samples submitted by each of 27 Local Authorities.  Samples were taken from the largest drinking water supplies in their area (O’Donnell, 1996).  The samples were mainly surface water (as surface water constitutes more than 70% of the public water supplies in Ireland) and was estimated to reflect the quality of drinking water supplied to approximately 1.8 million consumers which is more than 50% of the total population of the Irish Republic.



Only three samples were found to contain pesticide residues in excess of the 0.1 mg/l limit.  In all three cases, supplies were re-sampled and found to be clear of all residues tested.  From these results it was interpreted that there was no evidence of persistent  background pollution from pesticides but that intermittent short term pollution of some supplies should be considered as a possibility (O’Donnell, 1996).



In 1996 the Department of Agriculture and Food arranged for the sampling and analysis of 34 public water supplies used by major creameries around the country.  None of the samples contained residues in excess of  0.1 mg/l (Cullen and Lynch, 1996).



Information Gaps and Research Needs



There is a need for better information on the fate of the more than two thousand tonnes of pesticides which are imported and there is also a need for more targeted analysis of groundwaters in areas where there is intensive use of these compounds.  Another area where greater information is needed is in relation to the disposal of sheep dip and the disposal of sprayer washings and spray containers, although this is partly addressed in a study which the EPA has commissioned on hazardous wastes and which will be published in the near future.



There is no information available on pesticide residues in sediments.





Conclusions



Although Ireland has few serious water pollution problems, there is nevertheless no room for complacency.  Eutrophication is the most serious problem and there is a need for research to provide information towards more effective control of nutrient inputs, particularly phosphorus, at river/lake catchment level.  Nitrate levels are rising persistently in the rivers of the south east and there is a need for a more comprehensive understanding of the reasons for this phenomenon.  Although the use of pesticides is relatively low, there is insufficient information on the fate of all imported pesticides and a need for more dedicated water monitoring in areas of most intensive use.
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