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PROJECT DESCRIPTION 

Since the 1980’s, the Geological Survey of Ireland (GSI) has undertaken a considerable amount of work 

developing Groundwater Protection Schemes throughout the country. Groundwater Source Protection Zones 

are the surface and subsurface areas surrounding a groundwater source, i.e. a well, wellfield or spring, in 

which water and contaminants may enter groundwater and move towards the source. Knowledge of where 

the water is coming from is critical when trying to interpret water quality data at the groundwater source. The 

Source Protection Zone also provides an area in which to focus further investigation and is an area where 

protective measures can be introduced to maintain or improve the quality of groundwater.  

The project “Establishment of Groundwater Source Protection Zones”, led by the Environmental Protection 

Agency (EPA), represents a continuation of the GSI’s work. A CDM/TOBIN/OCM project team has been 

retained by the EPA to establish Groundwater Source Protection Zones at monitoring points in the EPA’s 

National Groundwater Quality Network.  

A suite of maps and digital GIS layers accompany this report and the reports and maps are hosted on the 

EPA and GSI websites (www.epa.ie; www.gsi.ie).  
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1 Introduction 

Groundwater Source Protection Zones (SPZ) have been delineated for the Fethard Regional Water Supply 

(RWS) at Coalbrook according to the principles and methodologies set out in ‘Groundwater Protection 

Schemes’ (DELG/EPA/GSI, 1999) and in the GSI/EPA/IGI Training course on Groundwater SPZ Delineation.  

The Fethard RWS Water Supply is provided by five boreholes BH-1 (IE_SE_G_126_23_003), BH-2 (no 

code), BH-3 (no code), BH-4 (no code) and BH-5 (no code), which were installed between 1937 and 2006.     

The objectives of the study were: 

 To outline the principal hydrogeological characteristics of the Curraheenduff area where the supply is 

located. 

 To delineate source protection zones for the well field. 

 To assist the Environmental Protection Agency and South Tipperary County Council in protecting the 

water supply from contamination.  

The protection zones are intended to provide a guide in the planning and regulation of development and 

human activities to ensure groundwater quality is protected.  More details on protection zones are presented 

in ‘Groundwater Protection Schemes’ (DELG/EPA/GSI, 1999). 

2 Methodology 

The methodology applied to delineate the SPZ consisted of data collection, desk study including review of 

previous pumping tests in BH-1 and BH-2, site visits and field mapping and subsequent data analysis and 

interpretation.  

The site visit and interview with the caretaker took place on 28/06/2010.  Field mapping of the study area 

(including measuring the electrical conductivity and temperature of the source and streams in the area) took 

place on 14 and 19
th
 of July, 2010. It was not possible to undertake pumping tests as part of the site 

assessment as the wells are being pumped continuously 24 hours per day seven days per week.  Data from 

the previous pumping tests was therefore used to assess the aquifer characteristics as part of the 

assessment programme.   

While specific fieldwork was carried out in the development of this report, the maps produced are based 

largely on the readily available information and mapping techniques using inferences and judgements from 

experience at other sites. As such, the maps may not be definitively accurate across the whole area covered, 

and should not be used as the sole basis for site-specific decisions, which will usually require the collection 

of additional site-specific data. 
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Figure 1: Location Map 
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3 Location, Site Description and Well Head Protection 

The wells and associated water treatment works are in a compound approximately 1 km west of Coalbrook 

village in the townland of Curraheenduff, as shown in Figure 1.  Access is via a local public road that links 

the villages of New Birmingham and Coalbrook.  The site slopes from the road to an unnamed stream that 

rises approximately 2 km north of the site and forms part of the head waters of the Kings River.  The 

compound is surfaced with gravel hard core and is protected by a fence.  The stream forms the western site 

boundary.   

The well field comprises five wells, all situated within the compound, with the wells being no more than 15 m 

apart over a distance of approximately 100 m  (Figure 1 (inset) and Photo 1).  Wells BH-1, 2 and 5 are 

roughly in a line running east to west from the road toward the stream, while BH-3 and BH4 are 

approximately 4 m from the stream.  With the exception of BH- 4, each well head is fitted with a lockable, 

steel, rectangular box sitting on a concrete base (Photo 2).  BH-4 is surrounded by an above ground 

concrete block walled chamber.   

 

Photo 1: Well Field 

 

 

Photo 2: Well Head Construction (BH-1) 
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Photo 3 and 4: BH-4 Well Head Construction 

 

The only construction details known about BH-1 or BH-2 are that a steel liner was installed to prevent the 

soil, subsoil and top of weathered rock falling into the borehole.  It is likely that some shallow groundwater 

i.e. top of weathered bedrock can make its way down the well casing into the boreholes.  There are no 

construction details for BH-3 and BH-4 as the drilling contractor did not prepare drilling logs.  Some 

anecdotal information regarding well depths has been obtained about these wells from South Tipperary 

County Council Water Services Section and from phone discussions with the drilling contractor who installed 

BH-4 and BH-5.  A log of BH-5 was also provided by the well driller and is included in Appendix 2. 

4 Summary of Well Details 

The available details are based primarily on information contained in two reports: a GSI Pumping Test 

Report from 1980 undertaken by Eugene Daly; and a K.T. Cullen & Co. Ltd (KTC) Report on the Coalbrook 

Water Supply Scheme 1991.  The full GSI report was not available, but the relevant sections obtained from 

GSI are included in Appendix 1.  The KTC Report is also included in Appendix 1.   
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BH-1 was originally drilled as an exploration well for coal deposits in the area in 1937.  Sometime in the 

1980s a pump broke off and lodged in the well at c 55 m bgl.  In 1990, attempts were made to recover the 

pump but failed.  Instead the pump was pushed further down the hole, leaving the well with an effective 

depth of 72 m bgl.  A geological log for BH-1 was compiled by KTC and is shown in Figure 2 and in Appendix 

1.  Because of the depth of drilling, the log is considered to be reasonably representative of the formation 

beneath the site.      

Due to increased demand, borehole BH-2 was installed in 1990, 50 m west of BH-1.  This well was installed 

to a depth of 48 m.  It had been proposed to drill to a greater depth but collapses in a weathered, water 

bearing sandstone unit prevented this.  BH-2 is a 200 mm diameter open borehole from surface to base with 

a steel liner in the top 7 m bgl.  A well construction and geological log is included in the KTC Report in 

Appendix 1.   

At the time BH-2 was installed, some remedial works were undertaken in BH-1 because the yield from the 

well had reduced over time due to the oxidisation of iron and manganese on the side walls of the well bore 

with the large drawdowns.  Bacteria in the well, which feed off the iron and manganese, formed a slime on 

the walls of the well further reducing the well efficiency.  To mitigate this problem, the side walls were 

cleaned using compressed air to remove deposits of iron and manganese and bacterial slime, and then 

chlorine was added to the well.  This resulted in improved water inflow to the well.   

In 1991 it was estimated that BH-1 was producing 25 m
3
/hr, while BH-2 was producing 12 m

3
/hr.  In 2010, 

BH-1 is only producing 1.5 m
3
/hour, while BH-2 is producing 2.2 m

3
/hr.  The dramatic reduction in output 

appears to be due to the gradual reoccurrence of iron and manganese precipitation and bacterial growth. 

Information on BH-3, 4 and 5 is limited.  It appears from discussions with the Council that BH-3 was installed 

in 2003, BH-4 in 2006 and BH-5 in 2007 to depths ranging from 100 m (BH-3 and BH-5) to 160 m (BH-4).   

A geological log for BH-5 provided to the Council by the well driller (Appendix 2) shows that BH-5 

encountered similar layers of shale, fireclays and sandstone as in BH-1 and BH-2).  It is unclear from the log 

where the water inflow occurs, but it appears to primarily be in the final 8 m (92–100 m bgl), where the log 

indicates alternating layers of sandstone and shale with water yields.  The Council understands that BH-3 

and BH-4 are of similar construction to BH-5 but that BH-4 is much deeper.  

Groundwater is abstracted at variable rates from each of the five wells, twenty four hours per day and seven 

days per week.  All five wells are not pumped continuously, but are fitted with a float activated switch 

mechanism.  The pumping rates for the wells at the time of the site inspection in June 2010 were as follows;  

 

Well No BH-1 BH-2 BH-3 BH-4 BH 5 

m
3
/hour 1.5 2.2 9.3 19 16.2 

m
3
/day 36 53 223 456 389 

The combined pumping rate is 48 m
3/
hr.  During the winter, the pumping rate is higher at approximately 

56 m
3
/hr and most of the demand is met by BH-4 and BH-5.  By August 2010, the yield had reduced to 

35 m
3
/hr.  The Council considers that this is the result of a significant leakage problem in the distribution 

pipework at the site.  It is possible that some of the fall off, is due to declining water table levels in the spring 

and summer period of 2010, which was drier than normal.  The declining pumping rates in the older 

boreholes indicate that pumping in those wells is becoming unsustainable. Before chlorination, the water is 

treated to reduce iron and manganese levels.  Water is pumped from each of the wells to a holding tank in 

the southeast of the site, where it is aerated by cascading over a series of concrete steps.  From here it is 
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goes for filtration and chlorination.  Iron and manganese deposition is visible on the cascade steps and also 

at the outlet from the holding tank.      

Table 3-1 provides a summary of the well details as currently known.  

Table 4-1: Well Details 

 BH-1 BH-2 BH-3 BH-4 BH-5 

EU Reporting Code IE_SE_G_126_23_003 No Code 

Grid ref. (GPS) 
227289   151182 

227281   
151188 

227253   
151192 

227247    
151178 

227259   
151208 

Townland Curraheenduff Curraheenduff Curraheenduff Curraheenduff Curraheenduff 

Source type Borehole Borehole Borehole Borehole Borehole 

Drilled ~1937 ~1990 unknown unknown ~2006 

Owner South Tipperary CC 

Elevation (Ground 
Level) 

~200 m OD ~ 200 m OD ~ 195 m OD ~ 195 m OD ~ 195 m OD 

Depth (m) 221.21 48 100 160 100 

Depth of casing 4.5m- 7 m-  4.5 8 

Diameter 229 - 178 mm 200 mm   250 -168 mm 

Depth to rock 2.21 m 3 m c.1.5 m c.1.5 m 1.5 m 

Static water level 
Artesian (Feb 1991) 

c.1 m bgl 
31/1/91

1
 

unknown unknown unknown 

Pumping water level - 40 m bgl 28 m bgl - 12 m bgl 

Consumption (Co. Co. 
records) 

36 m
3
/d 53 m

3
/d 223 m

3
/d 456 m

3
/d 389 m

3
/d 

Pumping test summary: 

(i) abstraction rate m
3
/d 

1991: 42 m
3
/h 

1980: 56 m
3
/h 

Safe yield of 900 m
3
/d 

recommended by E. 
Daly,1980 

1991: 29 m
3
/h unknown unknown unknown 

(ii) specific capacity 1991: ~0.90 m
3
/h/m or 

~ 22 m
3
/d/m 

1980: ~1.95 m
3
/h/m or 

~46 m
3
/d/m 

1991: 
~1.4 m

3
/h/m or 

~ 34 m
3
/d/m 

unknown unknown unknown 

(iii) transmissivity 101 m
2
/d 64 m

2
/d unknown unknown unknown 

 

                                                      

 
1 During the visit on the 14/06/2010 
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Figure 2: Geological log of BH-1 
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5  Topography, Surface Hydrology and Landuse 

The well field is located in the Slieve Ardagh Hills at approximately 200 m OD.  The land slopes from local 

high points at Curraneenduff to the northeast and Ballynastuck to the northwest toward the well field.  A 

stream to the west of the wells rises approximately 2 km north of the site and is one of two streams that form 

part of the head waters of the Kings River.  The lands to the north, east and west drain into the stream.  The 

topographical gradient is approximately 0.06 between the high points to the northeast and the stream.  The 

stream flows to the south joining the Kings River approximately 5 km to the south of the well field (Figure 1).   

The land use in the local area is dominated by agriculture, primarily grazing pasture with dairy, beef and 

horses being the main enterprises.  There are three farm holdings and two residential dwellings within 250 m 

of the well field.  The lands appear to be well draining. 

6 Hydrometeorology  

Establishing groundwater source protection zones requires an understanding of general meteorological 

patterns across the area of interest. Meteorological information was obtained for this study from Met Eireann. 

Annual rainfall: 1100 mm. The contoured data map of rainfall in Ireland (Met Éireann website, data 

averaged from 1961–1990) shows that the source is located between two 1200 mm average annual rainfall 

isohyets.  

Annual evapotranspiration losses: 458 mm. Potential evapotranspiration (P.E.) is estimated to be 

482 mm/yr based on the contoured data map of potential evapotranspiration in Ireland (Met Éireann website, 

data averaged from 1971–2000) which shows that the source is located between the 490 mm and 480 mm 

average annual evapotranspiration isohyets.  Actual evapotranspiration (A.E.) is then estimated as 95% of 

P.E., to allow for seasonal soil moisture deficits. 

Annual Effective Rainfall: 642 mm. The annual effective rainfall is calculated by subtracting actual 

evapotranspiration from rainfall. Potential recharge is therefore equivalent to this, or 642 mm/year. 

7 Geology 

7.1 Introduction 

This section briefly describes the relevant characteristics of the geological materials that underlie the site. It 

provides a framework for the assessment of groundwater flow and source protection zones that will follow in 

later sections. 

Geological information was taken from a desk-based survey of available data, which comprised the 

following: 

 Groundwater Investigations Slieve Ardagh Hill ( E.P. Daly, GSI, 1980)  

 Report on Groundwater Development at Curraheenduff, Coalbrook, (K.T. Cullen & Co, 1991). 

 Geology of Tipperary. Bedrock Geology 1 : 100,000 Map series, Sheet 18, Geological Survey of 

Ireland (J.B. Archer, A.G. Sleeman and D. C. Smith, 1996) 
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 Forest Inventory and planning system – Integrated Forestry Information System (FIPS-IFS) Soils 

Parent Material Map, Teagasc (Meehan, 2002). 

7.2  Bedrock Geology 

The bedrock geology is illustrated on Figure 3.  The Geology of Tipperary Sheet 18 indicates the area is 

underlain by the Lickfinn Coal Formation.  This is classified as part of the Wesphalian Sandstone Rock Unit 

Group.  The Lickfinn Coal Formation consists of shale and sandstone with seat earths.  Within the formation 

are several coal seams including the Upper Glengoole Seam and the Lower Glengoole Seam.  The 

geological log for BH-1, which was drilled in 1937, indicates that the bedrock comprises multiple layers of 

shale, coal and sandstone of variable thickness and frequency of occurrence. 

Daly 1980 indicates that the Westphalian Succession in the Slieve Ardagh Hills is approximately 330 m thick.  

The well field is located on the southeast limb of a syncline in the Earlshill Basin, with BH-1 penetrating the 

full Westphalian sequence.  This sequence comprises sandstone, shales, fireclay and the Upper and Lower 

Glengoole Coal Seams that dip 10 -30 degrees to the northwest in the southern part of the basin and to the 

southeast in the northern part of the basin.  There are four, large, north to south trending faults mapped 

between 1 and 5 kilometres to the east of the well field.   

7.3 Soil and Subsoil Geology 

The soil and subsoils are illustrated in Figures 4 and 5, respectively.  The EPA and GSI Mapping websites 

classify the soils as Acid Mineral Shallow Well Drained (AminSW) in the vicinity of the well field.  In the 

middle portion of the catchment, the soils are a mix of AminSW soils and Acid Deep Poorly drained mineral 

soils (AminPD), while in the upper reaches, the soils are generally AminSW. 

The subsoils are classified as Namurian sandstone and shale tills (TNSs) where present.  Close to the well 

field, the subsoil map indicates the presence of rock close to the surface or outcrop.   

The field observations generally support the mapped soil and subsoil classifications.  In the vicinity of the 

well field, the tills are very thin to absent, with rock outcrop present along the stream.  Higher up in the 

catchment, the bedrock is overlain by thin, Namurian sandstone and shale till (TNSs) subsoil derived from 

the underlying Namurian bedrock.  The tills are no more than 1–2 thick and preferential flow paths were 

observed in cuttings close to the top of the catchment (Photo 7 and Figure 5).  Where the subsoil is present, 

the permeability appears to be moderate.  

 

Photo 7: Tills overlying the bedrock 

Thin Subsoil 

Bedrock 
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Figure 3: Bedrock Map 
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Figure 4: Soils Map  
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Figure 5: Subsoils Map 
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7.4 Depth to Bedrock 

The GSI vulnerability classification for this area indicates that within the catchment, the bedrock either 

outcrops or is close to the surface (less than 3 m). The borehole logs for BH-1, BH-2 and BH-5 indicate a 

depth to bedrock of between 1.3 and 3 m bgl in the vicinity of the wells.   

8 Groundwater Vulnerability 

Groundwater vulnerability is dictated by the nature and thickness of the material overlying the uppermost 

groundwater ‘target’. This means that in this area the vulnerability relates to the permeability and thickness of 

the subsoil, as the target is the bedrock aquifer. A detailed description of the vulnerability categories can be 

found in the Groundwater Protection Schemes document (DELG/EPA/GSI, 1999) and in the draft GSI 

Guidelines for Assessment and Mapping of Groundwater Vulnerability to Contamination (Fitzsimons et al, 

2003). 

The vulnerability map is shown in Figure 6 and, in terms of subsoil coverage within the catchment, the area 

can be divided into three zones: 

 Within 200 m of the well, the bedrock is less than 1 m bgl.  Rock outcrops in the stream bed located 

less than 5 m to the west of the well field.   

 Rock is also close to the surface in the high ground at the top of the local catchment.   

 The depth to rock in between these areas is generally less than 3 m.   

9 Hydrogeology 

This section describes the current understanding of the hydrogeology in the vicinity of the source. 

Hydrogeological and hydrochemical information was obtained from the following sources: 

 GSI Website and Database including Pumping Tests for BH-1 and BH-2 undertaken in 1978 and 

1980 (E.Daly) 

 Report on Groundwater Development at Curaheenduff, Coalbrook (K.T. Cullen & Co, 1991) 

 County Council Staff 

 EPA website and Groundwater Monitoring database 

 Local Authority Drinking Water returns 

9.1 Groundwater Body and Status 

The Fethard Water Supply boreholes are located in the Slieve Ardagh Hills Groundwater Body 

(IE_SE_G_126) which has been classified as being of Good Status.  The groundwater body descriptions are 

available from the GSI website: www.gsi.ie and the ‘status’ is obtained from the Water Framework Directive 

website: www.wfdireland.ie/maps.html. 

http://www.gsi.ie/
http://www.wfdireland.ie/maps.html
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Figure 6: Vulnerability Map 



Environmental Protection Agency  
Fethard RWS (Coalbrook) Co. Tipperary Groundwater SPZ  

  

                                            

 

15 

9.2 Groundwater Levels, Flow Directions and Gradients 

Daly (1980) observed that the sandstone outcrops at higher elevations in the northwest than in the 

southeast, resulting in groundwater flow from northwest to southeast.  Given the topography in the vicinity of 

the site, some shallow groundwater flow is expected from the high ground immediately to the northeast of 

the site, toward the well field, discharging to the river along the western site boundary.   

The groundwater gradient is likely to reflect the topography, which is approximately 0.05 from the top of the 

catchment to the vicinity of the boreholes but it increases significantly in the vicinity of the well field due to 

the large drawdowns with pumping.  At the well field, there is a strong upward hydraulic gradient due to the 

presence of confining coal and shale layers above the water bearing sandstone units.   

BH-1 is known historically to exhibit artesian conditions when not being pumped. Based on down hole 

geophysical logging of BH-1 by Daly in 1980, under static/unpumped conditions, most of the artesian water 

originates from the sandstone units at 23 m and 41 m depth.  The larger amount comes from the sandstone 

at 41–49 m, with little contribution coming from deeper levels in the borehole.  However, under pumping 

conditions the upper sandstone units at 23 m are largely dewatered and most of the flow is from the 

sandstone units between 41 and 49 m with more flow also coming from the deeper in the borehole than 

under non-pumped conditions.  These conditions most likely apply to the more recent boreholes also but in 

the case of BH-1 it is likely that the upper sandstones are now primarily dewatered and much of the flow is 

from shallow groundwater inflow closer to the surface.    

9.3 Hydrochemistry and Water Quality 

The well field has been included in the EPA operational chemical network since 1993.  The raw water is 

sampled from the aeration storage tank, which comprises a mix of all five wells.  The laboratory results have 

been compared to the EU Drinking Water Council Directive 98/83/EC Maximum Admissible Concentrations 

(MAC) and the where relevant, mean values have been compared to the European Communities 

Environmental Objectives (Groundwater) Regulations 2010 recently adopted in Ireland under (S.I. No. 

9/2010) as part of the implementation of the Water Framework Directive 2000.  The data are summarized 

graphically in Figures 7 to 10 and summarised below. 

 The water has a moderately hard calcium/magnesium bicarbonate hydrochemical signature (average 

190 mg/l CaCO3) indicative of siliceous bedrock. The average conductivity is 426 μS/cm and pH is 

around 7.  In 1980 hydrochemical analysis of the BH-1 by Daly indicated that the groundwater 

chemistry changes with depth. Under non-pumped conditions the groundwater at depth was 

stagnant and allows ion exchange to occur between calcium/magnesium and sodium/potassium 

conditions. The stagnant conditions allowed the build up of iron precipitates in the well in the 

groundwater.  Under pumping conditions iron levels decline.    

 There are two reported incidents of faecal coliforms (September 2000: 1 No/100ml; and October 

2003: 16 No/100ml).  Ammonium values greater than the Threshold Level (0.175 mg/l) were 

recorded on two occasions.   
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Figure 7: Key Indicators of Agricultural and Domestic Contamination: Bacteria and Ammonium 

Graph 

 The nitrate concentration ranges from 0.3 mg/l to <10.3 mg/l with a mean of 1.8 mg/l (as NO3).  

Neither the Threshold Value (37.5 mg/l) nor EU Drinking Water Directive maximum admissible 

concentration (MAC; 50 mg/l), has been exceeded.     

 Chloride is a constituent of organic wastes, sewage discharge and artificial fertilisers, and 

concentrations higher than 24 mg/l (Groundwater Threshold Value) may indicate contamination, with 

levels higher than 30 mg/l usually indicating significant contamination (Daly, 1996).  Chloride 

concentrations range from 8 mg/l to18 mg/l, with a mean of 13.1 mg/l, which is indicative of good 

water quality.   
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Figure 8: Key Indicators of Agricultural and Domestic Contamination: Nitrate and Chloride Graph 
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 Turbidity exceeded the drinking water standard limit of 1 NTU on 10 occasions, most likely due to the 

presence of iron or manganese particles which precipitate out when the water becomes aerated at 

the ground surface.   

 The sulphate, potassium, sodium, magnesium and calcium levels are within normal ranges.  The 

potassium/sodium ratio exceeded the threshold of 0.35, in twenty one of the twenty eight tests.  The 

exceedances are probably related to the natural geological conditions rather than to contamination 

incidents.    

Potassium and Potassium: Sodium Ratio
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Figure 9: Key Indicators of Agricultural and Domestic Contamination: Manganese, Potassium and 

K/Na ratio 

 The level of manganese has been always above normal ranges.  The level of iron was above the 

MAC limit (200 µg/l) until 2005 and since then the level has stabilized around 50 µg/l.  The reduction 

in iron levels may corresponds to the abstraction of water from the lower sandstone unit i.e. the 

deeper boreholes (BH-4 and 5) around 41–49 m, where iron levels may be lower than in the upper 

sandstone units, and in part due to the fact that the shallower sandstone unit providing flow in BH1 is 

virtually dewatered with oxidation resulting in high levels of iron precipitation at this level in the 

borehole.  

 Trace metals were either within the normal range for good quality drinking water or were not 

detected.  Similarly, organic compounds and herbicides have not been detected. 
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Iron and Manganese
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Figure 10: Manganese and Iron Graph  

In summary, the high levels of iron and manganese are the main water quality issues for this water supply.  

The gradual precipitation of these metals in the boreholes has caused clogging of the wells and the pump 

screens in the past, as documented in the KT Cullen Report, and therefore reduced well efficiency and pump 

performance.  The K/Na ratio is greater than 0.35 for many of the records, primarily because of high 

Potassium levels.  While this could indicate contamination by plant organic matter, because other associated 

contaminate indicators are low i.e. Faecal Coliforms, chloride and ammonium, it is more likely that the 

potassium levels are naturally occurring associated with the local geology.   

The EPA monitoring records at the five boreholes and field data at the unnamed stream indicate that the 

groundwater and surface water have similar, pH and electrical conductivity (Table 9-1).  The stream is not in 

hydraulic continuity with the boreholes, as the sandstone aquifers are confined beneath the coal, fire clays 

and shale beds.  However, substantial leakage of groundwater from the pipework beneath the ground is 

reported to be occurring which most likely discharges into the stream and possibly accounts for the similar 

readings between the surface and groundwater. It is possible that baseflow derived from shallow 

groundwater flow into the stream channel also accounts for some of the similarity in pH and electrical 

conductivity.  

Table 9-1: Groundwater and Surface Water Quality pH and Electrical Conductivity 

 
BH-1 to BH-5 

(from EPA analyses) 
Unnamed Stream 

Location On site On site (was almost dry) 

pH 
Ave 7 

Range: 6.3-8.1 
8.05 

Conductivity (µS/cm) 
Ave 251 

Range: 335-707 
350 

9.4 Aquifer Characteristics 

The Westphalian sandstone aquifer is characterised by the GSI as a Locally Important Aquifer that is 

Moderately Productive (Lm), as indicated in Figure 11.  Daly (1980), states that for the purposes of 

groundwater development, the Westphalian sandstones can be divided into two principal sandstone units.  

Group I are the Glengoole and Main Rock Sandstones.  These units are stratigraphically lower in the 
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succession and occur throughout the coalfields of the Slieve Ardagh Hills.  The Group II sandstones are 

thinner and are present at shallower depths c.100 m i.e., closer to the top of the succession.   

The older boreholes (BH-1 and 2) most likely abstract most of their water from the Group I sandstones.  

Given its depth BH-1 originally abstracted water from both the Group I and II sandstones but clogging of the 

well by iron precipitation has most likely closed off much of the shallower inflow.   Based on the borehole log 

for BH-1, the hydrogeologically significant/water bearing units in the aquifer in terms of the well field are 

located at approximately 23–30 m bgl, 41–50 m bgl and 103–107 m bgl.  With the current abstraction regime 

in BH-1 it is not considered to be abstracting from its full depth.  Given their depths (100 m) the newer wells 

(BH-3 and 5) appear to abstract groundwater from the upper Group II sandstone units.  BH-4 however may 

abstract water from the Group I main sandstone rock unit and Group II sandstone units given its greater 

depth (160 m and higher yield).  The groundwater in the sandstone units is confined by overlying coal and 

shale bands.  Artesian conditions were reported at BH-1 before it was commissioned and prior to a pumping 

test in 1990 when the pump was switched off.  

Daly (1980) states that the synclinal structure of the basin and the topography in the vicinity of the well field 

i.e. the river valley being located perpendicular to the axis of the syncline makes the installation of well fields 

feasible in this area which is why multiple wells operating close together at this site have to date been 

sustainable.  However, Daly did recommend that individual wells should be 500 – 750 m apart.  It is likely 

that the wells pumping from the shallower Group II sandstone units are competing with each other, i.e. that 

the drawdown cones are overlapping and that the better yields are now coming from the newer wells, 

primarily BH-4 installed in the Group I sandstone units at depth where the aquifer is isolated from, and 

unaffected by, pumping in the upper sandstone units.    

In 2009/10, the yield from the well field ranged from 1100 m
3
/d in the summer to 1300 m

3
/d during the winter 

period.  However, in the summer of 2010, the yield fell to 840 m
3
/d.  This may in part be due to lower 

recharge as a result of much lower rainfall levels than normal over the April to August period.  However 

significant leakage in the pipelines is also thought to be affecting the pumping rates in the wells due to 

pressure losses. (Pers Comm Joe Burke, South Tipperary CC).  

Pumping tests undertaken by the GSI in 1980 on BH-1 indicated that a pumping rate of 1,357 m
3
/d resulted 

in a drawdown of 28.9 m after 120 minutes during the third step of a step test.  At this point the sandstone 

unit between 23.9 and 30.3 m bgl was largely dewatered and the pumping rate was considered to be too 

high to be coming from the next unit down alone which was located between 41 and 49 m bgl. It was 

concluded that a significant portion of the inflow at this pumping rate was coming from the lower (Group I) 

sandstone unit (Glengoole Sandstone).  During the main pumping tests, unpredictable and unstable 

variations in response to pumping in each of the sandstone units were observed.  The transmissivity at BH-1 

provided in the 1980 GSI pump test report is 101 m
2
/day, mostly attributable to the deeper sandstone units.  

Given that BH-1 is not effective for its entire depth a lower T vale was used based on the effective aquifer 

thickness for the deepest borehole currently in use (BH-4 at 160 m).  The revised 
 
 T value is calculated to be 

80 m
2
/day.  Overall, this is considered to be a leaky aquifer with inflow to the wells from shallow and deep 

aquifer units.  Given that the deeper wells in particular (BH-1, 3, 4 and 5) intersect a series of mostly 

confined aquifers on top of each other there is likely to be a general upward gradient. It is possible however 

that with leaky conditions resulting from fractures in the rock units and where the drawdown is high that the 

hydraulic gradient can potentially reverse in these confined units within the ZOC to the wells.   

The safe yield for BH-1 proposed by Daly in 1980 was 900 m
3
/day based on the presumption that a 

significant portion of the groundwater flow was from the deeper sandstone units (Glengoole Sandstone) that 

was only penetrated by BH-1.  The newer wells (BH-4 and 5) are 160 m and 100 m deep respectively.  They 
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now provide the largest volume of water in the well field and at least BH-4 appears to penetrate both the 

Group I and Group II sandstone units.   

The pumping test by KTC on BH-2 indicated a transmissivity of 64 m
2
/d.  This was based on a higher 

abstraction than the well is presently capable of. Based on the drawdown now occurring in this well and 

saturated thickness of the borehole a T value of 10 m
2
/d was calculated.  
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Figure 11: Aquifer Map 



Environmental Protection Agency  
Fethard RWS (Coalbrook) Co. Tipperary Groundwater SPZ  

  

                                            

 

22 

Bedrock permeability for an Lm aquifer is expected to be moderate.  The permeability is high in the upper 

few metres where weathering results in enhanced permeability zones, but generally decreases with depth.  

However, the confined sandstone aquifer units are high yielding resulting from high fracture permeability and 

it is likely that within these confined aquifers, the permeability is also high.  The permeability can be 

calculated by dividing the transmissivity by the saturated thickness of the aquifer.   

Given the lack of information on the newer wells (e.g. a borehole or well construction log for BH-3 and 4) the 

saturated thickness of the aquifer for the area is estimated as the depth of the deepest fully operational 

borehole (160 m for BH-4) for BH-1, 3, 4 and 5 and the depth of BH-2 (48 m), assuming recharge is coming 

to the wells from both the Group I and II sandstone units.  The bulk permeability (K) is estimated as follows: 

Table 9-2: Permeability Range  

 BH-1, 3, 4 and 5 BH-2 

Transmissivity (m
2
/d) 80 10 

Permeability (m/d) 0.36 1.33 

The permeability for the aquifer is estimated at 0.36 m/d for the confined boreholes and 1.33 m/d for BH-2. 

The velocity of water moving through this aquifer to the borehole has been estimated from Darcy’s Law: 

Velocity (V) = (K x Groundwater Gradient (i)) / porosity 

The natural gradient is estimated at 0.05 (described in section 9.2).  The effective porosity (n) range for the 

formation is estimated at 2% based on GSI derived assessments of porosity for this aquifer type elsewhere.   

Table 9-3: Velocity Range  

 BH-1, 3, 4 and 5 BH-2 

Permeability (m/d) 0.36 1.33 

Gradient 0.05 0.05 

Porosity 0.02 0.02 

Velocity (m/d) 0.90 0.52 

The velocity is estimated at 1.1 m/d.   

The aquifer parameters are summarized in Table 9–4. 

Table 9-4: Indicative Parameters for the Westphalian Sandstones Formation Aquifer in Fethard 

Parameters Source of Data 
BH-1, 3, 4 and 
5 

BH-2 

Transmissivity (m
2
/d) 

From drawdown and saturated 
thickness 

80 10 

Permeability (m/d) Assumed (estimated from T value) 0.36 1.33 

Effective Porosity 
Based on values applied elsewhere 
by GSI for this aquifer type  

2% 2% 

Groundwater gradient Assumed based on topography 0.05 0.05 

Velocity (m/d) calculated based on above 0.90 0.52 
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10 Zone of contribution 

The Zone of Contribution (ZOC) is usually considered to be the complete hydrologic catchment area to the 

source, or the area required to support an abstraction from long-term recharge. The size and shape of the 

ZOC is controlled primarily by (a) the total discharge, (b) the groundwater flow direction and gradient, (c) the 

subsoil and rock permeability and (d) the recharge in the area. This section describes the conceptual model 

of how groundwater flows to the source, including uncertainties and limitations in the boundaries, and the 

recharge and water balance calculations which support the hydrogeological mapping techniques used to 

delineate the ZOC.  

10.1 Conceptual Model 

The well field is located high up in the catchment and water is being extracted from the shallower and thinner 

Group II sandstones, and from the deeper and thicker Group I Main Rock Sandstone.  BH-1 was the only 

borehole that penetrated the Group I Glengoole Sandstone but it not considered to be extracting water from 

this depth.  The deepest effective borehole is BH-4 at 160 m bgl which terminates at the Upper Glengoole 

Coal Seam which separates the Main Rock Sandstone from the Glengoole Sandstone.  The older boreholes 

(BH-1 and BH-2) appear to abstract water from both Group I and II sandstones but most of the flow is most 

likely coming from the deeper Group I units.  The newer wells, (BH-3, BH-4 and BH-5) abstract water from 

both the upper and lower sandstone units.  The aquifers supplying BH-1, 3, 4 and 5 are considered to be 

confined, while BH-2 is considered to be unconfined.   

Given the level of drawdown in BH-2, it is likely that much of the flow to this well comes from shallow, 

unconfined groundwater flow to the well in the upper weathered portions of the bedrock primarily to the east 

of the well.  Some flow may also reach this well from the high ground to the west of the well field where the 

excessive drawdown in the shallower sandstone units may result in a reversal of the artesian conditions at 

the well head and consequently flow into the shallower well (BH-2).  However, much of the unconfined 

shallow flow from the west is expected to discharge to the stream just west of the well field.  Because of the 

very high pumping rates across all boreholes, it is likely that much of the upper Group II sandstone units are 

being dewatered, particularly in the summer months, and that most of the flow now comes from the deeper 

Group I sandstone units.   

Direct recharge occurs where the sandstone units are exposed, or are close to the surface along synclinal 

ridges, particularly in the high ground to the north, east and west of the well field.  Daly indicates that the 

Group I Sandstone comes close to the surface not only along the margins but also in the centre of the 

coalfields. The hydraulic gradient is steep and an upward gradient is present at the well field.   

Groundwater recharge to the well field is controlled primarily by the nature and structure of the bedrock 

geology where the stratigraphy is the predominant control with the sandstone layers being the main water 

bearing units. Recharge occurs where these units outcrop or come close to the surface to the northeast and 

west of the well field.  The siltstone and coal bands have limited or no recharge potential. The geological 

structure is a syncline that is slightly boat-shaped, which funnels in groundwater along the sandstone strata 

from the north, east and small amounts from the south in a mainly confined groundwater system.   

In the core of the syncline and close to the well field it is likely that recharge to the deeper sandstone aquifer 

units is inhibited by the overlying coal and shales.  However, some limited recharge may occur through 

fractures in these rocks also.   

Higher recharge is available in the winter time.  When the effective rainfall levels decline in the summer 

period, the flow to the wells from the confined aquifer units reduces because of the limited available storage 

in these units.     
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Large seasonal fluctuations in water level (potentiometric surface) occur because of reduced rainfall 

amounts in the summer.  Variations between winter and summer water levels under pumping can be as 

much as 22 m.  The aquifer is confined by the coal and shale beds in the river basin and while shale is 

exposed in the base of the stream, it is unlikely that surface water is hydraulically linked to the groundwater 

system.  However, there may be some leakage occurring between the units in the vicinity of the well due to 

the large drawdowns.  The water quality results supports the assumption that the aquifers are confined, with 

the very low nitrate, moderately high ammonium, and iron and manganese all suggesting reducing 

conditions which are often associated with confined aquifer units. The isolated faecal coliform results may 

have been due to a small contribution of groundwater from the shallow weathered zone at the top of the 

bedrock as the vulnerability in those areas is Extreme. 

A schematic representation of the conceptual model is shown in Figure 12. 

10.2 Boundaries of the ZOCs 

Two separate ZOCs have been delineated for the well field, one for the wells abstracting water from the 

confined aquifer units (BH-1, 3, 4 and 5) and one for the unconfined abstraction at BH-2.  The boundaries of 

the areas contributing to the source are illustrated on (Figure 13): 

The majority of the flow reaching the well field is from the confined sandstone units which are recharged 

where these outcrop or come close to the surface on the northern and southern flanks of the boat shaped 

syncline.  This results in two separated areas to the confined ZOC.  The width of the northern sandstone unit 

recharge area is estimated at 250 m along the north-western flank of the syncline, while the width of eastern 

sandstone unit along the southern flank of the syncline is estimated at 180 m.  The width of these recharge 

areas was calculated using the borehole log for BH-1, the cross section constructed in Figure 12, which in 

turn is based on dip and strike data for the various geological units and the mapped area of the confining 

coal seams in the catchment. The northern and southern boundaries are assumed to be marked by the 

Upper Glengoole Coal Seam.  A buffer of 30 m beyond the seam was incorporated to be conservative to 

allow for some flow from beyond the boundary. The centre of the boat shape is not considered to be 

contributing to the source as the aquifer is confined in that area. 

.  
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Figure 12: Conceptual Model 
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The northern and north-eastern confined recharge zones both extend in a north easterly direction until they 

reach a fault boundary.  These units also extend to the southwest.  The extent of the ZOC areas to the 

southwest is controlled by topography, and for the northern ZOC unit, by the calculated up hydraulic gradient 

no flow boundary.  For the north-eastern ZOC area, the south-western boundary is defined by the 

abstraction rate from the Deep Boreholes (BH1, 3, 4 and 5) and the down gradient no flow boundary.  Both 

no flow boundaries are based on using the uniform flow equation (Todd, 1980).  

xL = Q / (2π * T * i) 

where: Q is the daily pumping rate +/- X%, T is Transmissivity (taken from aquifer characteristics), i is 

gradient.  

The ZOC for unconfined flow in BH-2, which accounts for very shallow groundwater flow above the confining 

coal and fireclays reaching the well field, is based on the topography, and conceptualised shallow 

groundwater flow-lines, which flow primarily from the high ground to the northeast to the southwest in the 

direction of the unnamed stream.  It is possible, though less likely, that some shallow flow also occurs to this 

well from the high ground to the northwest and may reach the borehole when the upper sandstone units are 

dewatered, allowing a reversal of the upward hydraulic gradient and shallow groundwater flow to BH-2.   

Given the pumping rate is 1104 m
3
/d for BH-1, 3, 4 and 5, the transmissivity is 80 m

2
/d and the hydraulic 

gradient is 0.05, the approximate downgradient distance from the well field is calculated at 44 m.  For BH-2, 

the downgradient distance is 17 m.   

10.3 Recharge and Water Balance 

The term ‘recharge’ refers to the amount of water replenishing the groundwater flow system. The recharge 

rate is generally estimated on an annual basis, and assumed to consist of input (i.e. annual rainfall) less 

water loss prior to entry into the groundwater system (i.e. annual evapotranspiration and runoff). The 

estimation of a realistic recharge rate is critical in source protection delineation, as it will dictate the size of 

the zone of contribution to the source (i.e. the outer Source Protection Area). 

At Curraheenduff therefore, the main parameters involved in recharge rate estimation are: annual rainfall; 

annual evapotranspiration and a recharge coefficient. There are two ZOCs to calculate recharge for, the 

confined ZOC for BHs 1, 3, 4 and 5 and the unconfined ZOC.  The recharge is estimated as follows. 

Potential recharge is equivalent to 642 mm/year i.e. (Annual Effective Rainfall as outlined in Section 6). The 

Westphalian sandstone is classified as a Locally Important Aquifer that is Moderately Productive (Lm).  The 

Guidance Document GW-5 suggests a range of recharge coefficients for types of soil and subsoil 

encountered in the catchment.  Where a poorly drained soil overlies till, a recharge coefficient of 0.35 was 

assumed.  For a well drained soil over till, a recharge coefficient of 0.6 was assumed.  Where the rock is 

close to the surface a recharge coefficient of 0.85 was used. The assumptions made are summarised in 

Table 10.1 below (IWWG 2005). 

Table 10 - 1 Recharge Coefficient Assumptions 

Soil Subsoil Recharge Coefficient 

AminPD TNSSs 0.35 

AlluvMin A 0.35 

AminSW RckNa 0.85 

AminDW TNSSs 0.6 

Made Made 0.35 
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10.3.1 Confined ZOC 

Recharge: 353 mm/yr. The shallow bedrock comprises shales and sandstones that are fractured and 

weathered.  The recharge for the ZOC occurs to the deeper sandstone units of the Lickfinn Coal Formation. 

These are to the north and northeast of the well field.  The coal and shale layers create a confining or 

partially confining layer in the vicinity of the well field.  Using the assumption in Table 10.1, the bulk recharge 

coefficient for the contributing area is therefore estimated to be 55%.   

Runoff losses: 289 mm. Runoff losses are assumed to be 45% of potential recharge. 

These calculations are summarised as follows: 

Average annual rainfall (R)    1100 mm 
Estimated P.E.     482 mm 
Estimated A.E. (95% of P.E.)   458 mm 
Effective rainfall     642 mm 
Potential recharge     642 mm 
Run off losses    289 mm 
Runoff losses     45% 
Bulk recharge coefficient    55% 
Assumed Recharge    353 mm 

The water balance calculation states that the recharge over the area contributing to the source should equal 

the discharge at the source. At a recharge of 353 mm/yr, an average discharge of 1104 m
3
/day (based on 

maximum winter abstraction rates for BH-1, 3, 4 and 5) would require a recharge area of 1.14 km
2
.  The 

delineated ZOC is slightly larger at 1.18 km
2
.   

10.3.2 Unconfined ZOC 

Recharge: 371 mm/yr. The shallow bedrock comprises shales and sandstones that are fractured and 

weathered.  Shallow groundwater recharge within the topographic catchment can reach BH-2.  Using the 

assumptions in Table 10.1, the bulk recharge coefficient for the unconfined contributing area is therefore 

estimated to be 58%.  

 

These calculations are summarised as follows: 

Average annual rainfall (R)    1100 mm 
Estimated P.E.     482 mm 
Estimated A.E. (95% of P.E.)   458 mm 
Effective rainfall     642 mm 
Potential recharge     642 mm 
Run off losses    271 mm 
Runoff losses     42% 
Bulk recharge coefficient    58% 
Assumed Recharge    371 mm 

The water balance calculation states that the recharge over the area contributing to the source should equal 

the discharge at the source. At a recharge of 371 mm/yr, an average discharge of 53 m
3
/day (based on 

maximum winter abstraction rates for BH-2) would require a recharge area of 0.052 km
2
.  The ZOC, which is 

delineated based on hydrogeological mapping techniques, is larger than that required at 0.127 km
2 

but 

provides for a conservative ZOC. 
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The total area of the two ZOCs is 1.307 km2.  Although the two ZOC’s overlap and when combined give a 

surface area of 1.23 km
2
.  Increasing the size of the ZOC in this case would be unrealistic in terms of the 

hydrogeological limitations of the boreholes and the topography of the catchment.  It is possible that the 

recharge is higher than that assumed in this assessment.  However, the installation of five boreholes in close 

proximity on the site, with significant drawdown does indicate that the well field is pumping at a potentially 

unsustainable level.  Daly (1980) recommended that individual boreholes should ideally be up to 750 m apart 

and that the sustainable yield of individual wells at that separation distance was around 900 m
3
/day.   

The boundaries of the ZOCs are shown in Figure 13. 
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Figure 13: Zone of Contribution  
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11 Source Protection Zones 

The Source Protection Zones are a landuse planning tool which enables an objective, geoscientific 

assessment of the risk to groundwater to be made. The zones are based on an overlay of the source 

protection areas and the aquifer vulnerability. The source protection areas represent the horizontal 

groundwater pathway to the source, while the vulnerability reflects the vertical pathway. Two source 

protection areas have been delineated, the Inner Protection Area and the Outer Protection Area. 

The Inner Protection Area (SI) is designed to protect the source from microbial and viral contamination and it 

is based on the 100-day time of travel to the supply (DELG/EPA/GSI 1999).  Based on the indicative aquifer 

parameters outline in section 9.4, the groundwater velocity is 1.1 m/d.  Hence, the 100-day time of travel is 

110 m.  The Inner Source Protection Zone has not been extended across the stream to the west, as this is 

likely to act as a barrier to shallow groundwater flow from the west of the stream toward the well field.  The 

Inner Protection Zone is illustrated on Figure 14.   

Groundwater protection zones are shown in Figure 15 and listed in Table 11-1 and are based on an overlay 

of the source protection areas on the groundwater vulnerability. Therefore the groundwater protection zones 

are SI/X, SI/E, SO/X and SO/E. The majority of the area is designated SO/E.  

Table 11-1 Source Protection Zones (%area, km ) 

Source Protection Zone % of total area (km
2
)  

SI/X Inner Source Protection area / ≤1 m subsoil 0.57% (0.007 km
2
) 

SI/E Inner Source Protection area / <3 m subsoil 0.03% (0.0003 km
2
) 

SO/X Outer Source Protection area / ≤1 m subsoil 36.23% (0.446 km
2
) 

SO/E Outer Source Protection area / <3 m subsoil 63.17% (0.777 km
2
) 
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Figure 14: Inner and Outer Source Protection Areas 
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Figure 15: Source Protection Zones 
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12 Potential Pollution Sources 

This Section has been compiled based on site observations and a “Source Risk Investigation Report” 

compiled by South Tipperary County Council, Environment Section in 2009.  A copy of the report is included 

in Appendix 3.   

The well field is located in a fenced and locked compound and the ground surface comprises granular fill 

with some areas of grass.  With the exception of BH-4, each well is located in lockable, steel, rectangular 

container placed on a concrete base.  Well No 4 is located in a concrete block walled chamber.  Based on 

the site inspection it appears that none of the boreholes are grout sealed but a steel casing has been driven 

to the top of bedrock.  Given the protection of the boreholes and their location, the potential risk for 

contamination as a result of surface spills in the vicinity of the well heads is moderate. 

The land use in the Inner Source Protection Area is primarily pastureland for grazing animals.  The main 

potential microbial pollution sources are considered to be the presence of cattle grazing in the field 

surrounding the compound.  The compound fence is not in good condition and it is possible for cattle on 

adjacent lands to enter the site.  Cow dung was observed on the ground within the site during an OCM site 

inspection in June and previously by STCC Environment Section.  Faecal coliforms have only been detected 

in the untreated water twice at low levels.  While the primary aquifer is considered to be confined at the 

source, there is the potential for pollution close to the wells heads from animal manures.  Given the 

predominantly Extreme vulnerability within the Inner Source Protection Area and possible dewatering of the 

upper sandstone units in the summer time, the potential risk from cryptosporidium and viruses is moderate.  

The majority of land within the rest of the ZOC is agricultural grassland and the dominant farm activity is 

dairy farming.  There are two farmyards within the source protection zone.  The closest farmyard is 165 m to 

the north, and contains a slatted shed for wintering suckler cows and cattle.  The farmer also out-winters 

cattle in the field adjoining the Coalbrook site.  The Council indicates that there have been issues with run-off 

from this yard polluting the river in the past though there is no reported impact on the groundwater. The other 

farmyard is 380 m to the north north-east but has not been used for wintering cattle for the past 15 years.  

The possible impacts to the water quality of the public supply associated with these activities within its Outer 

Source Protection Area are elevated levels of ammonia, nitrate, phosphate, chloride, potassium, BOD, COD, 

TOC and pesticides.  However the groundwater quality monitoring conducted to date has not identified 

significant impacts.  

There are two, third class road in the north and the east. The main potential contaminants from these are 

surface water runoff contaminated with hydrocarbons and metals.  However, the low traffic density locally 

indicates that the risk of such contamination is low. 

There are 15 individual private dwellings located in the ZOC which are served by individual wastewater 

treatment systems.  The Council has been in contact with all householders within 250 m of the well field 

regarding the location of the drinking water source and the importance of protecting it from pollution.   

In summary, given the nature of the activities within the outer zone and the generally good water quality, the 

potential risk of contamination is low.    
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13 Conclusions 

The Fethard RWS Water Supply (Coalbrook) is provided by five boreholes (BH1 to BH-5) located in a fenced 

compound which also houses the water treatment works.  The boreholes abstract water from two units 

(Upper Group II and Lower Group I) within the Westphalian sandstone aquifer, which is characterised by the 

GSI as a Locally Important Aquifer that is Moderately Productive (Lm).  The bulk of the water is obtained 

from BH-4 and BH-5, which were installed in 2006/7 and appear to obtain water primarily from the Lower 

Group I rocks. Pumping in BH-1, 2 and 3 has resulted in the gradual dewatering of the upper Group II unit 

and may not be sustainable.  Dewatering may also be resulting in oxidation and consequently clogging of the 

fractures in the shallow Group II sandstones with iron.    

The overall yield from the well field declined in 2010 as a result of leakage in the water pipe network at the 

site and the reduced rainfall recharge over the spring and summer of 2010.  The groundwater vulnerability 

with the ZOC is Extreme.  With the exception of naturally occurring iron and manganese, the water quality is 

generally good.   

Groundwater flow to BH-1, 3, 4 and 5 is considered to result from recharge to the confined sandstone aquifer 

units where these outcrop or come close to the surface to the north and east of the well field.  A ZOC area 

for the confined well field encompasses an area of 1.18 km
2
.  Groundwater flow to BH-2 is considered to 

derive from unconfined shallow groundwater flow primarily from the topographic catchment to the northeast 

of the well.  A ZOC area for BH-2 encompasses an area of 0.127 km
2 

.The Source Protection Zones are 

based on the current understanding of the groundwater conditions and the available data.  Additional data 

obtained in the future may require amendments to the protection zone boundaries    

14 Recommendations 

The following actions are recommended: 

 The leaks in the on-site system water delivery network should be identified and repaired as soon as 

possible to ensure sustainability of supply and unnecessary waste of the resource.    

 The wells should be more frequently chlorinated and the well screens pressure cleaned to remove 

bacterial slime build up and where possible iron or manganese precipitation.  This type of treatment 

will improve well efficiency and increase yields provided it is regularly undertaken (i.e. every six 

months).   

 The compound fencing should be repaired to prevent access by animals grazing in adjacent lands. 

 A cryptosporidium filter should be fitted to the treatment system.  
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Groundwater Investigations Slieve Ardagh Hill ( E.P. Daly, GSI, 1980)  

Report on Groundwater Development at Curraheenduff, Coalbrook, (K.T. 
Cullen & Co, 1991). 
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Borehole Log BH-5 



 
 
 
 
Log  of   Production  borehole  at  Coalbrook , Co. TIPPERARY.  
 
Borehole  No;        #10 X 7,  i.e.  (10” borehole with 7” screen) 
Date  of  drilling ;  Jan  2007 . 
 

From To Description Construction   Diagram Details 

     

G.L 1.3 Dark  peaty  CLAYs  Overburden  
drilled  at  
300mm to 8M. 
 

1.3 5  Brown  weathered  
SHALEs 

5 8 Dark  blue-grey  Shale   
 8  Mtrs  of  

250mm I.D  
steel  casing  
installed & 
grouted into 
bedrock 

8 12 Hard dark blue-grey SHALE 
 

12 23 Soft black SHALE 
 

23 24 Hard grey SANDSTONE 
 

24 30 Hard  weathered SHALE 
 

30 38 Hard black SHALE 
 

 

38 43 Hard  weathered 
SANDSTONE 

43 50 Hard black SHALE 
 

50 61 Soft black SHALE Open  hole  @ 
250mm  dia . 
from 8 Mtrs 
 to  100 Mtrs 

61 70 Hard dark blue-grey SHALE 
 

70 71 Fireclay vein 
71 91 Hard dark blue-grey SHALE 

 
 
 
100  Mtrs  of  
168mm I.D  
uPVC screen    
installed 

91 92 Fireclay vein 
92 100 Hard dark blue-grey SHALE 

 
  Alternating layers  of  

SANDSTONE  with  shale 
yields water. 

  

  Estimated  
output  at  
 100 Mtrs = 60 
cubic Mtrs / 
hour  

   
  
  Total  yield =  60   M3/ Hr. 
  
 End of  borehole @ 100 Mtrs. 
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South Tipperary County Council Report (2009) “Source Risk 
Investigation for Coalbrook Drinking Water Source”.  
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Introduction 
 

In November 2009 Source risk investigation was carried out on Coalbrook drinking water 

source. The purpose of this investigation was to identify and highlight any possible risks that 

may lead to the contamination of this source within 250metres of the source. 

  

 

Source protection was carried out using arbitrary fixed radii, which comprised of both inner 

and outer protection zones. 

The inner protection zone is the area up to 200metres from the source and the outer protection 

zone is the area up to 250metres from the source. This is illustrated in fig.1. below 

 

 
Fig.1. 

 

These distances are specified in European Communities (Good Agricultural Practice for 

Protection of Waters) Regulations S.I 101 of 2009 (Part 4, Section 17). 

 

 

 

Site & Source Description 
 

Coalbrook public water supply (2900 PUB 0111) provides approx 991m
3
/day of raw water. 

The source is a groundwater source comprised of five borehole wells located at 

Curraheenduff, Coalbrook.  

 

The first well (No.1) was drilled in 1937 as an exploration borehole to assess the coal deposits 

of the area and in the 1980’s was developed as a borehole supply by South Tipperary County 

Council.  

 

The site itself is located over a locally important aquifer, which Geological Survey Ireland has 

classified as being extremely vulnerable to groundwater pollution. The site is positioned in a 

valley on the bank of a river, which is a tributary of the Kings River.  



 

 

Monitoring Programme 
 

The treated water is monitored and analysed eight times per year by South Tipperary County 

Council Laboratory staff. This sampling is carried out at the consumers tap and is normally 

taken at Pollards Shop, Copper Cross, Coalbrook and is located approx 3.2km from the 

source.  

 

Raw water is pumped from all of the boreholes to an elevated chamber and cascades over a 

series of steps before it enters the plant for treatment. Raw water is sampled as it cascades 

over these steps. This sample is a composite of all the boreholes. There are facilities for raw 

water sampling on borehole No. 5 only. 

 

The raw water is treated by disinfection using chlorine and also filtration to remove iron and 

manganese. 

 

 

Source Investigation & Conclusion 
 

Agricultural land use in the area is grazing pasture with dairy and beef being the main farm 

enterprises.  Within the 250metre buffer zone there are two farmyards. One of these yards has 

not been used for wintering cattle for the past 15 years and there are no facilities for 

containment of slurry. This yard along with the farm, which is comprised, of thirty-five acres 

is leased out to a neighbouring farmer. 

 

The other farmyard is comprised of a slatted shed for wintering suckler cows and cattle. This 

farmer also outwinters cattle in the fields adjoining the Coalbrook site. There have been issues 

with run-off from this yard to the river in the past and there are issues regarding the operation 

of this farm given its close proximity to the source. This farm provides the main risks to the 

source, which are run-off from land and cattle access due to poor fencing. During this 

investigation it was evident that cattle are regularly entering the site given the amount of 

animal waste deposits around the site. This is illustrated in fig.2. & fig.3. below.  

   

 

     
                         fig.2.                                                                        fig.3. 

 

 

 



 

Within the 250metre zone there are four occupied residences all of which are served by 

individual septic tanks with percolation areas/soak pits.  All occupants have been briefed on 

the location of the drinking water source and the importance of protecting the source.  

An information pack was presented to each resident, landowner and farm operator. This 

information pack contained information regarding the following: 

• Origins of the buffer zones 

• Obligations under Agricultural Regulations 

• Guidelines for upkeep of domestic wastewater systems. 

 

In conclusion the main risks to the Coalbrook drinking water source originate from 

agricultural activity and residents in the area. The risks identified and possible control 

measures are detailed in a. appendix 1. Details of landowners and residents are listed in 

appendix 2. 

 

 

Appendix 1 
Risks identified: 

 

Risk Identified Impacts of Risk Possible Control Measures 

Cattle access to site 
 
 

Damage to equipment. 
Animal waste deposits on 
site can lead to high levels of 
Nitrogen & pathogens such 
as Salmonella, E-coli & 
Cryptosporidium through  
percolation. 

Repair fencing on perimeter of site 
 
 

On site septic 
tank/bio cycle 
treatment plant. 

Bacteria and viruses  
present in sanitary 
wastewater which may 
cause illness.  

Put in place a programme for 
regular de-sludging. 

Livestock waste 
 

Elevated levels of Nitrogen & 
pathogens such as 
salmonella, E-coli &  
Cryptosporidium through 
percolation.  

No out wintering of animals 
within buffer zone.  

Agricultural chemical  
fertilizer spreading 

High levels of nitrogen  
in source due to leaching 
High levels of nitrogen 
may cause blue baby 
syndrome. 

Control application and apply 
only as crop requirement and at 
time of maximum uptake. 

Pesticide application 
 

Run-off and percolation risk 
to groundwater. May have 
health implications due to  
presence in drinking water 
over a long period of time. 

Proper storage and disposal. 
Limit applications within buffer zone. 

Hydrocarbon spills 

Oil including diesel or  
kerosene percolating to  
groundwater. Bunding of all tanks within buffer zone. 

 

 



 

 

Appendix 2 
 

Table of Residents 

 

Name Address Contact No: Comments 

Richard Cleary 

Curraheenduff, 
Coalbrook, 
Thurles, 
Co. Tipperary 052 54438 

Resident, farmer & 
Landowner. 

Martin Fitzgerald 

Curraheenduff, 
Coalbrook, 
Thurles, 
Co. Tipperary 087 9941685 Farmer & Landowner. 

Richard Butler 

Curraheenduff, 
Coalbrook, 
Thurles, 
Co. Tipperary 087 2034608 

Resident & Landowner. 
Farm is leased out to 
Michael Fitzgerald. 

Mrs Dalton 

Curraheenduff, 
Coalbrook, 
Thurles, 
Co. Tipperary.   N/A Resident. 

Ann Rigney 

Curraheenduff, 
Coalbrook, 
Thurles, 
Co.Tipperary 052 9154702 Resident & Landowner. 

 

 

 




