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Groundwater Chemistry
The chemistry of groundwater can impact on the suitability of the source for various end uses. The treatment required to provide
a useable supply for different applications will impact the financial feasibility of commissioning a groundwater abstraction.

The Bedrock Aquifer dataset contains attributes that provide a statistical summary of the concentration of selected compounds
within the groundwater. The maps above have been produced from these attributes based on the median concentration.

Statistical summary of data available from the Northern Ireland Groundwater Data Repository for each aquifer.

Northern Ireland Groundwater Resources Map
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Groundwater Dependent Terrestrial Ecosystems
The GWDTE data are available from: https://www.opendatani.gov.

Aquifer Aquifer Type Number of Values 25th %ile Median Geometric Mean 75th %ile Dominant Baseline Groundwater Chemistry
Superficial Deposits Intergranular 69 131 436 266 1241 Moderately mineralised, moderate pH, bicarbonate dominated, no dominant cation
Basalts Fracture 235 55 109 105 218 Moderately mineralised, high pH, calcium bicarbonate or sodium or potassium bicarbonate type
Cretaceous (Chalk) Fracture and Karst (Chalk); Intergranular (Greensands) 5 66 327 212 393 Weakly mineralised, high pH, bicarbonate dominated, no dominate cation
Permo-Triassic Sandstone Intergranular and Fracture 181 164 469 385 1003 Highly mineralised, high pH, bicarbonate dominated with no dominant cation (minority calcium dominated)
Upper Carboniferous Sandstone Fracture 16 169 300 309 873 Highly mineralised, high pH, bicarbonate dominated, no dominant cation
Carboniferous Limestones Fracture and Karst 110 101 327 296 873 Highly mineralised, moderate pH, calcium bicarbonate type (minor sulphate)
‘Old Red Sandstones’ Fracture 59 65 131 123 327 Moderately mineralised, moderate pH, either no dominant cation or a slight dominance by calcium. Two distinct anionic groups: one dominated by bicarbonate and the other with no dominant anion
Greywackes Fracture 100 44 77 69 131 Moderately mineralised, moderate pH, bicarbonate dominated or no dominant anion; no dominant cation (minority calcium)
Dalradian Fracture 52 12 33 37 101 Moderately mineralised, low pH, calcium bicarbonate or no dominant anion or cation
Intrusive Igneous : Plutonic Fracture 26 23 71 76 150 Weakly mineralised, low pH, bicarbonate dominated with no dominant cation
Intrusive Igneous: Dykes and Sills Fracture 7 35 220 90 398 Weakly mineralised, moderate pH, bicarbonate dominated with no dominant cation
About this map Non-Aquifers If multiple measured yields are available at the same station a last updated on the 7th July 2023. It is important to note that if References
This map was produced to show where groundwater resources are Non-aquifers consist of rocks that have such low permeability preferred value was selected by taking the value with the higher abstracting from an unconfined or superficial aquifer, the impact on Boak, R., Johnson, D. 2007 Hydrogeological Impact Assessment
available in Northern Ireland. It is based on aquifer yield data held and storage capacity that they cannot generally provide useful quality or by calculating the geometric mean of measured yields of active surface water flows will need to be considered. for groundwater Abstraction. Science Report SC040020/SR2,

by the Geological Survey of Northern Ireland (GSNI) and the new
aquifer classifications presented in Northern Ireland’s Groundwater
Environment (Wilson et al., 2023). While the map provides an Yield estimates

estimate of the potential yields that could be abstracted by a single The aquifer yield is the volume of water that is pumped or
borehole, it is important to recognize groundwater as a valuable
resource which should be used and managed sustainably as it also meters per day.
plays an important role in supporting surface water ecosystems.
The potential for any new abstraction to impact either existing

groundwater supplies or significant groundwater flows.

Terrestrial Ecosystems (GWDTE’s) should be considered when
planning for a new abstraction and will be an important aspect of
the abstraction licence approval process. Therefore, this map also
shows current licenced groundwater abstractions, groundwater
bodies in poor quantitative status as classified by the 2021
Groundwater Directive, as well as GWDTEs.

How are the aquifers defined?

Almost all Northern Ireland is underlain by one of eleven distinct
aquifers described in detail in Wilson et al. (2023). Aquifers are
largely defined by differences in geological age and dominant
rock type (lithology). Both must be considered as some rocks

of similar geological ages have very different lithologies and 1000+
therefore different hydrogeological characteristics. — b T

reported to GSNI.

The bedrock and superficial deposits linework utilised in
producing this map is based upon the Geologijcal Survey of
Northern Ireland (GSNI) 1:250,000 digital geological map which
represents the outcrops (at surface) and subcrops (at or near-
surface, beneath superficial deposits) in Northern Ireland.

Because of the generalisation and simplification used in the

discharges from a borehole, well or spring expressed here in cubic

The Northern Ireland Groundwater Data Repository (NIGDR) is a
abstractions and/or groundwater flows to Groundwater Dependent digital database held by the GSNI that brings together groundwater
data for Northern Ireland. Prior to the production of this map the
NIGDR held data from 2500 individual sites which included 860
measured yields. Yields are usually sourced from a single record

of a borehole test or from the normal operating yield (NOY) and
therefore does not always represent the maximum potential yield
from a borehole or provide assurance that the yield is sustainable.
The nature of collecting groundwater data will also lead to a positive
skew in yield data as unsuccessful boreholes are unlikely to be
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the same quality.

The median measured yield for each aquifer has been presented

to limit the skew from individual outliers. The median values
indicate that based on the available data, there is a 50% chance of
achieving higher yield, and a 50% chance of achieving lower yield
than that shown on this map. A statistical summary of the measured
yield data, including the geometric mean is presented in the box
and whiskers plot and the table (above).

Abstraction licensing

Groundwater abstraction is regulated through the Northern Ireland
Environment Agency’s (NIEA) abstraction and impoundment
licensing system. For abstractions greater than 10 m3/day, the
owner is required to notify the NIEA. Groundwater abstractions of 20
m3/day or greater require a licence from the NIEA. Depending on the
particulars of the abstraction and the surrounding environment, a
hydrogeological risk assessment and groundwater monitoring may
be required at the application stage or as a condition of the licence.
More information on groundwater abstraction licence requirements
can be found at: https://www.daera-ni.gov.uk/articles/abstraction-
and-impoundment-licensing-requirements.

Licences are granted on a first come first served basis, therefore

a new applicant is required to ensure their abstraction does not
significantly impact on an existing abstractor. The Environment
Agency in England and Wales produced guidelines for
hydrogeological impact appraisal for groundwater abstraction (Boak
and Johnson, 2007) where they have recommended default radii
for a water feature survey (WFS) at various abstraction rates. These
radii have been applied to large, licenced groundwater abstractions
(> 100 m3/day) to illustrate where the impact of a licenced
groundwater abstraction on the groundwater availability in an area
should be considered.

Data on abstraction licences used to produce these buffers was
obtained from DAERA Open Data on the 3rd March 2026 and was

Groundwater management

The regulatory framework for groundwater management in Northern
Ireland is based on a series of European Union (EU) Directives,
which have been transposed into Northern Ireland’s regulations.
Despite the UK’s exit from the EU in 2020, it is expected that

the general approach to water management and protection will
continue. The directives placed responsibility on member states

to ensure that all ‘groundwater bodies’ achieve and maintain good
quantitative and qualitative (chemical) status (Wilson et al., 2023).

The ‘groundwater body’ is the key management unit defined
for catchment planning under the Water Framework Directive
(WFD). They are subdivisions of aquifers defined by the aquifer
classification scheme devised for Northern Ireland (McConvey,
2005).

The WFD requires that groundwater bodies be classified as good or
poor for quantitative status (in relation to groundwater abstraction
pressures). Groundwater body status is reclassified during each
six-year River Basin Management Plan cycle using information
collected during groundwater monitoring (Wilson et al., 2023). The
quantitative status of groundwater bodies presented in this map is
from the 2021 classification (NIEA, 2021).

Groundwater Dependant Terrestrial Ecosystems

The deterioration of Groundwater Dependent Terrestrial Ecosystems
(GWDTEs) is one of four tests developed for groundwater body
quantitative classification, based on WFD requirements and
guidance. The relationship between groundwater and associated
ecosystems such as fens and raised bogs is a particularly complex
one and for which only a limited understanding is available (NIEA,
2009). Any potential new abstraction should consider the possible
impact on these sites. A 1km radius around these sites has been
applied as an abstraction from outside the site boundary may still
impact the health of the ecosystem.
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Data sources

Bedrock and superficial deposits aquifers of Northern Ireland
The Bedrock and Superficial Deposits Aquifers of Northern Ireland
data is available from https://gsni-data.bgs.ac.uk/geonetwork/
srv/eng/catalog.search#/metadata/eeee2244-953d-4b81-8124-
9elce602bf2e

Groundwater bodies

The Groundwater Bodies data are available from: https://www.
opendatani.gov.uk/@department-of-agriculture-environment-and-
rural-affairs/northern-ireland-groundwater-bodies2

uk/@department-of-agriculture-environment-and-rural-affairs/
groundwater-dependent-terrestrial-ecosystems1

Abstraction licensing data

The Abstraction Licencing data, last updated: 07/07/2023,
available from https://opendata-daerani.hub.arcgis.com/datasets/
abstraction-licensing/about

Topographic mapping

The Northern Ireland outline is derived from
https://www.opendatani.gov.uk/@land-property/osni-open-data-
largescale-boundaries-ni-outline and are used under the OGL V3.

The Ireland outline is derived from https://data-osi.opendata.
arcgis.com/datasets/osi::counties-national-statutory-boundaries-
ungeneralised-2024/
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Conceptual Models
The maps presented represent the bedrock geology encountered
directly below the soils and superficial deposits. The conceptual
models help to visualise the three-dimensional nature of aquifers and
are a reminder that hydrogeological maps must be interpreted with a
depth component in mind.
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