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Abstract 

Throughout the early part of the twentieth century, groundwater from springs and boreholes was used 

extensively throughout Northern Ireland for both domestic water supply and for many of the key 

industries of rope making, linen production and beverage bottling (Robins, 1996). However, at 

present, 99% of the population are served by mains water, with 99.4% of this sourced from surface 

water (DRD, 2014).  

Despite government policies prioritising mains water and surface water sources, in recent years there 

has been an apparent increasing interest in sourcing reliable private water supplies for domestic and 

commercial use. The attractions have been independence and security of supply, significant cost 

savings and confidence in delivered water quality. Groundwater abstraction via drilled boreholes is a 

popular choice for those seeking a private supply due to the ability to source it in close proximity to 

where it will be used. However, little is still understood about groundwater and hydrogeological 

processes across Northern Ireland. This limits the ability to promote its use as a sustainable alternative 

water source.  

The Department for Enterprise Trade and Investment (DETI) has recognised the need to develop a 

long term strategic programme to improve the collective understanding of Northern Ireland’s 

groundwater systems. DETI appreciate that reliable information about shared resources can improve 

the confidence of those considering investing in them and can assist with ensuring development is 

carried out sustainably whilst seeking to protect the environment. 

This paper outlines plans for a long-term groundwater resource programme led by the Geological 

Survey of Northern Ireland (GSNI). This has potential to provide current and future users of 

groundwater with information on borehole prospects, natural background groundwater chemistry, 

groundwater protection and groundwater flow processes.  

 

1. INTRODUCTION  

Virtually all of the public water provided by Northern Ireland Water Limited is sourced from surface 

supplies. One borehole, accessing groundwater from a lens of freshwater in basalt fractures, supplies 

water to the small population of residents and tourists that inhabit Rathlin Island off the North Coast 

of Northern Ireland. This was not always the case. At its peak in the 1990’s, of the 730 ML d-1 of 

public water produced, 108 ML d-1 was provided from groundwater sources (Robins, 1996). Since 

then, there has been a policy of moving away from using groundwater for public supply. Numerous 

spring collection chambers and boreholes constructed between 1923 and 1985 are no longer in use. 

The reasons for this policy are not fully known but appear to be related to an asset strategy of 

reducing down to large sources supplying large output water treatment facilities.  

 

It is apparent that the policy of moving away from using groundwater has resulted in a loss of 

awareness of groundwater and wariness towards its use from within Northern Ireland government and 

the general public. Impressions are that it is an unsustainable resource, vulnerable to contamination 
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and difficult to manage. This may be true in certain circumstances but overall this does not represent 

groundwater favourably. 

 

Groundwater does not have a champion in Northern Ireland in position to pragmatically remind policy 

and decision makers of the benefits that could be potentially gained by considering the use of 

groundwater for both supply and environmental uses. Groundwater will and should never compete 

with surface water for the provision of bulk water supplies in Northern Ireland but it could provide a 

solution to isolated water supply difficulties where surface supplies would ordinarily struggle. 

However, without a champion, groundwater will either not be considered or will be misrepresented.  

 

At the same time as public supply has turned away from using groundwater, it has been the source of 

choice for an increasing demand from private supplies. Northern Ireland has a strong Agri-Food 

industry from production to processing and supply. Most farms in Northern Ireland are thought to 

source water from groundwater via boreholes. Many meat, dairy, vegetable and beverage processes 

are dependent upon the supply of good quality water they receive from groundwater via boreholes. 

Indeed Coca-Cola Hellenic Bottlers (CCHBC) consolidated their Irish bottling plants down to one 

new £93million plant near Lisburn in 2007. One of the key influences on this decision was access to 

the Sherwood Sandstone aquifer that outcrops in the Lagan and Enler Valleys. With water being their 

key raw product, they needed assurance that they could source the quantity and quality of water 

required. 

 

The Department of Enterprise Trade and Investment Northern Ireland (DETI) has now recognised the 

value that Northern Ireland’s groundwater resource has. They recognise the role it plays in supporting 

the Northern Irish economy and could play in promoting investment and growth similar to the 

CCHBC example. However, they recognise that future investment will only occur if confidence is 

high.  

 

Groundwater resources in Northern Ireland have not been studied or understood to the same extent as 

groundwater resources across the rest of the United Kingdom and the Republic of Ireland. This is in 

large part due to the decline of its use for public supply. This not only makes it difficult to 

pragmatically promote its use but also to regulate activities that present a risk to groundwater 

resources. 

 

This paper outlines the ambitious programme that DETI, through the office of The Geological Survey 

of Northern Ireland, are taking to inject interest and confidence in the sustainable use of Northern 

Ireland’s groundwater resources. 

 

2. HISTORY OF GROUNDWATER DEVELOPMENT IN NORTHERN IRELAND 

Groundwater has played a significant role in the development of the societies that have come to reside 

in the land that is now Northern Ireland. Groundwater sources such as springs and wells for Millennia 

were revered for their wholesomeness and supposed curative powers to the extent that place names 

make reference to such sources (Robins et.al, 2004).  

 

During the 17th and 18th centuries, the growth of the city of Belfast required the necessary 

development of water supplies. The corporation of Belfast chose to utilise springs and wells located in 

and around the expanding city conveying the water along wooden pipes that by the end of the 18th 

century had rotted requiring new piping to be installed.  
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From the 1880’s,  with the invention of the steam engine, drilling of boreholes to significant depths 

was made possible which enabled pumping of groundwater from the Permo-Triassic sandstone 

aquifer of the Lagan and Enler Valley’s to support industrial boilers that drove industry until the 

decline in the post war era with the advent of mains electricity. By 1913, almost 30 manufacturers of 

carbonated water had drilled boreholes in to the Triassic sandstone beneath Belfast exporting more 

than 14 million bottles out of Belfast. This ‘non-essential’ industry ceased at the outbreak of World 

War One and struggled to recover after 1918 (Robins et. al, 2004). 

 

Despite these advances, the study of groundwater was not so quick to follow. The first geologist from 

the Geological Survey of Great Britain to publish on groundwater was Edward Hull in 1865 and 

although transferring to the Geological Survey of Ireland in 1869 to become Director, he only ever 

published on English groundwater. The first known scientific consideration of groundwater in 

Northern Ireland is in the memoir of the Belfast drift map of 1904 which listed 29 borings as deep as 

199.5 m. None of these provided public water (Robins et. al, 2004). 

 

After the partition of Ireland in 1921 and before the opening of The Geological Survey of Northern 

Ireland (GSNI) in 1947, it was left to Professor J.K. Charlesworth and J.J. Hartley at The Queen’s 

University of Belfast to advance hydrogeological enquiry. In the GSNI archives are hand-written 

letters to farmers, landowners and businesses from Hartley detailing his assessment of the prospects 

for a water supply from a borehole. These letters are all duplicates written by Hartley prior to the 

development of mechanical methods of document reproduction (Robins et. al, 2004). 

 

The first public water supply to originate from groundwater via artificial means was for the town of 

Newtownards, ten miles east of Belfast. Prior to the first borehole being drilled in 1922, Newtownards 

was already supplied by two tunnels drilled through the Sherwood Sandstone extending over 1 km in 

length. Further sources were constructed around Newtownards and Comber in the 1940’s so that by 

1964, groundwater provided 9 ML d-1 to public supply (Manning, 1972). GSNI geologists P.J. 

Manning and H.E. Wilson, championed the development of boreholes for providing groundwater to 

public supply in the 1960’s and 1970’s, often in opposition to the prevailing preference for upland 

reservoir sources. Key publications for Northern Ireland by Manning (1971, 1972) sought to provide 

engineers with a pragmatic and informative review of the groundwater resource potential available 

within Northern Ireland. It is reasonable to assume that these publications served their purpose so that 

by 1977, groundwater provided 51 ML d-1 to public supply and 25 ML d-1 for private industry. 

Crucially much of this was being sourced from aquifers outside of the Sherwood Sandstone around 

Belfast and Newtownards demonstrating the value that these publications had on influencing water 

supply policy at the time (Robins et. al, 2004). 

 

In 1977, the GSNI employed its first hydrogeologist. The position, filled by Peter Bennett, was funded 

by the Water Executive at that time. Bennett’s role was to support the further development of 

groundwater sources. He brought a meticulous scientific approach to his well funded and enviable 

field investigation of groundwater. Much of what is confidently known today about the various 

aquifers within Northern Ireland stems in large part to Bennett’s work. 

 

In 1989, Bennett moved in to private consultancy practice after funding from the Water Executive 

ceased. In the intervening period up to 2000 there was no permanent hydrogeologist in post at the 

GSNI. During this time the services of various hydrogeologists at the BGS were called upon on an ad 

hoc basis. In the early 1990’s N.S. Robins  undertook a survey of 516 boreholes, springs and wells 
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within Northern Ireland funded by the Department of the Environment (DoE), recording information 

about their structure and operation. A hydrochemical study of groundwater within Northern Ireland 

followed, resulting in the publication of the Hydrogeological Map of Northern Ireland (NERC, 1996) 

and an accompanying book (Robins, 1996) commonly referred to as ‘The Red Book’. 

With the introduction of The Water Framework Directive (2000), the Environment and Heritage 

Service (EHS) (the Northern Ireland Environment Agency since 2008) recognised the need to acquire 

the services of a hydrogeologist. P. McConvey took up a post at the Geological Survey of Northern 

Ireland in 2000, his primary role being to provide hydrogeological advice and support to the EHS in 

the fulfilment of the requirements of The Water Framework Directive. In 2009 the position fell vacant 

and at the same time Northern Ireland Water Limited ceased almost all abstraction of groundwater 

from the remaining boreholes (other than on Rathlin Island) used for public supply. 

The Water Abstraction and Impoundment (Licensing) Regulations (Northern Ireland) 2006 were 

brought into operation on the 1st February 2007. These require all parties wishing to abstract greater 

than 20 cubic meters of water per day from a groundwater source in Northern Ireland to apply to 

operate an abstraction license. The emphasis of the licensing scheme has been on managing the use of 

water so as to ensure it is used sustainably as opposed to it being an opportunity for generating 

income. The current fee structure is such that it recovers the costs associated with implementing the 

regulations. For abstractions of less than 100 cubic metres per day there is no annual fee charged. For 

abstractions over 100 cubic meters per day an annual fee is levied based on a set of factors including 

volume, source type, seasonality and consumptiveness. Typically this fee works out at less than £0.01 

per cubic metre. There are currently only five licenses abstracting consistently more than 100 cubic 

metres of groundwater per day.  

Implementing these regulations has been a trial and error process. Initially, the difficultly was 

retrospectively requiring existing abstractors to apply for a license. Most industry sectors have now 

complied but still a small number are refusing to. A review of license applications and the decisions 

made on each by the Northern Ireland Environment Agency (NIEA) was undertaken in 2013 with the 

purpose of streamlining the assessment process. This review concluded that all applications for 

licenses of less than 100 cubic metres per day did not require a hydrogeological assessment to be 

performed. Applicants requesting a license for a volume greater than 100 cubic metres per day are 

required to produce a hydrogeological assessment of the potential impacts of their proposed 

abstraction. The scale of this assessment depends on the volume of abstraction.  

Since the scale of groundwater abstraction in Northern Ireland is very small, the general approach to 

license applications has been to permit abstraction on condition of abstraction volumes and 

groundwater levels being monitored. This has proved a successful approach with most operators being 

keen to comply and decisions able to be made based on reliable data. With Water Framework 

Directive status classification being performed every three years, sufficient provision is in place to 

identify trends in groundwater levels which indicate possible over abstraction. This can then be 

managed through the modification of licenses on the basis of reliable data making such measures 

defensible to license operators and stakeholder groups. 

Amendments to the abstraction licensing regime for groundwater abstractions are still required. The 

regulations and the way they are applied are more appropriate for abstractions from surface waters 

such as lakes and rivers and do not take account of the unique characteristics of groundwater. Instead 

of licenses based on daily abstractions, annual abstraction volumes as applied in England would be 
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more appropriate. The current system encourages more abstraction than is necessary rather than 

careful sustainable management by operators.  

Crucially, the introduction of these regulations has been relatively smooth and has not deterred growth 

of private supplies abstracting groundwater. Rather than being viewed as an unnecessary regulation, 

operators appreciate the holistic consideration and protection being given to their water supply. This 

particularly applies to those making significant investments that are dependent upon a sustainable 

supply of groundwater. Having such a regulatory framework in place enables the abstraction of 

groundwater resources to be actively encouraged knowing that the growth of abstraction will be 

managed and sustainable.  

 

 

 3. GROUNDWATER RESOURCE DEVELOPMENT PROGRAMME 

An agreement exists between DETI and the British Geological Survey (BGS) for the provision of 

geological services. This agreement is primarily in place to provide technical support to DETI as it 

manages mineral and petroleum exploration licenses. Through the Service Level Agreement, DETI 

outlines the services it requires from the BGS in the form of a three year contract. The current contract 

runs from 2014 to 2016 and includes the provision of services to progress a Groundwater Resource 

Development Programme (GRDP) for Northern Ireland. This is the first time since the GSNI was 

established in 1947 that a hydrogeology role has been included in the SLA with DETI and 

demonstrates the value that they place on developing hydrogeological capability to deal with the 

issues that Northern Ireland will face in the next 25 to 50 years. 

 

The basic structure of the GRDP is shown in Figure 1.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Northern Ireland Groundwater Resource Development Programme basic structure 

 

 

 

The purpose of the Northern Ireland GRDP is to bring together what groundwater development work 

has gone and is going on under one strategic focus, that is to encourage and support the use and 

development of groundwater resources. This will benefit government, industry, academia and 

education rather than these different sectors being seen as having diverging interests when it comes to 

groundwater. The intended timescale for this programme will likely be twenty years or more with the 
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hope that the programme’s objectives being realised after ten years. Figure 2 shows how it is hoped 

the programme will induce a system of hydrogeological improvement in Northern Ireland.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: System of hydrogeological improvement 

 

 

3.1 Data Collection 

As detailed above, the development of groundwater, and particularly hydrogeological understanding, 

has not enjoyed the benefit of being co-ordinated or strategic. It could be said that what 

hydrogeological understanding there is has been opportunistic and in response to specific timely 

needs. The result of this has been multiple separate sources of hydrogeological data much of which 

are still in paper format.  

 

Therefore, prior to any assessments of specific studies of groundwater, a data collection exercise is 

required. Milne (2013), a hydrochemist and Data Manager from the British Geological Survey, 

performed a review of groundwater data, both held by the GSNI and other organisations. He 

concluded that GSNI’s current holdings were not a ‘goldmine’ of information but did provide a useful 

resource. However, in their current format, the information has limited or no value. He recommended 

that the GSNI consider developing a Groundwater Data Repository to store data harvested from 

historic data holdings and to collect new data from future hydrogeological studies. Milne (2013) 

assessed a number of options for a suitable platform to develop a Groundwater Data Repository on 

and concluded that an ‘off the shelf’ commercial groundwater data management system would be best 

option for the GSNI.  

 

At the end of September 2014, work commenced on populating Hydro GeoAnalyst, supplied by 

Schlumberger Water Services, with relevant data from groundwater access points (boreholes and 

springs). The hope is that by April 2015, a functioning data management system containing all known 

groundwater data with be operational allowing the data to be queried and interrogated. Functionality 

will be built in to ensure that future data can be added to the system easily and so by increasing its 

value to the GSNI and external organisations. 
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The current plan is to make the Northern Ireland Groundwater Data Repository available to those who 

continue to provide data for its further development or non-commercial organisations who would like 

to use the data for research purposes. 

 

3.2 Groundwater Tools 

The ultimate aim of the GRDP is to encourage investment in groundwater resource development. To 

do this those investing will require some degree of confidence as to what they are investing in and 

whether their investment will be fully realised. Confidence can be provided by developing tools that 

investors and their technical advisors can then use to make informed decisions. 

 

These tools will likely be in the form of products such as maps, reports and lookup tables showing the 

distribution and range of relevant hydrogeological information such as static groundwater levels, 

groundwater horizon levels, average production borehole depths, borehole specific capacities, 

baseline groundwater chemistry, superficial thickness, groundwater recharge, transmissivity and 

storativity. These products will be developed for different hydrogeographic provinces across Northern 

Ireland. These provinces will be delineated on the basis of distinct hydrogeological units and their 

distribution within the province.  

 

Following the initial development of the Northern Ireland Groundwater Data Repository, an 

assessment will be performed to determine the data density and confidence for each of the 

hydrogeographic provinces. It is expected that many provinces will have limited or no relevant or 

reliable groundwater data making the development of any tools difficult or impossible. It is therefore 

expected that, where it is deemed valuable to do so, targeted hydrogeological investigations will need 

to be commissioned to address the data gaps. This may be difficult in times of limited funds or 

resources. The aim therefore is to work with universities, consultants, drillers and industry to highlight 

the data and knowledge gaps thereby encouraging research to be undertaken to address them.  

 

On top of data products, other groundwater tools could include guidance notes to assist with 

groundwater resource development. One such note that is needed is guidance for the design, 

installation and commissioning of a groundwater supply via a borehole. Similar guidance is available 

in the Republic of Ireland and other parts of the United Kingdom but there is no Northern Ireland 

specific guidance. 

 

3.3 Dissemination 

The final stage in the programme is to disseminate out the groundwater tools to the various interested 

parties in the form of products and datasets. The standard vehicle for doing this will likely be through 

an existing web viewer. This should prove a useful resource for those already aware of groundwater in 

Northern Ireland but part of this stage will include taking the tools to those parties that have limited or 

no awareness of Northern Ireland’s groundwater but would be likely beneficiaries from possible 

development of groundwater resources. 

In some respects, this stage is likely to be some time away and so having concrete plans may prove 

restrictive. However, dissemination of information about groundwater is something that should start 

immediately. The GSNI have already spoken with the Department of Regional Development’s Water 

Policy Division about groundwater and the GRDP. This in turn has led to contact being made with 

other organisations such as Invest Northern Ireland who are also interested in the GRDP and how it 

could be informed by and taken to potential investors. 
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4. SUMMARY 

Over the past 10 years, groundwater public supply sources in Northern Ireland have been closed in 

preference for large surface water sources. The consequence of this has been a loss of awareness and 

consideration being given to groundwater as a viable water resource. Despite this, the use of 

groundwater for private water supplies has apparently increased across Northern Ireland.  

 

The Department of Enterprise Trade and Investment for Northern Ireland have tasked the Geological 

Survey of Northern Ireland to begin an ambitious Groundwater Resource Development Programme. 

The aim of this is to bring together what groundwater development work has gone and is going on 

under one strategic focus, that is to encourage and support the use and development of groundwater 

resources. 

 

The programme objectives are to develop a Groundwater Data Repository of relevant and reliable 

historic and future groundwater data that can then be used to produce tools to inform and improve 

confidence for future groundwater development. Disseminating the information gathered and 

produced to relevant parties should hopefully lead to increased interest in developing groundwater as 

a viable water supply for both public and private use. 
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