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GEOLOGICAL AND 
HYDROGEOLOGICAL SETTING
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Rock unit group Aquifer category

Regional Local Poor Gravel



• Groundwater 
storage

• Groundwater 
flow

• Contaminant 
transport

D. Daly

D. Daly

25%

75%



ESTIMATING HYDRAULIC 
PROPERTIES
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Anisotropy and scale of heterogeneity
(plan view)



Limitations of typical Irish 
pumping test data

– analytical assumptions not met

– relatively short tests

– declining or variable pumping rates

– unknown geology/ construction details

– frequently single well

– none/inadequate observation well data

– throttling of different fractures

– bias towards one single large fracture

– often only yield and specific capacity reported



DATABASE



• Scottish Aquifer Properties project & GSI 
borehole database used as a starting point

• Single row per borehole or test

• Headings arranged in logical groupings

• Fields provide for detailed summary of well & 
hydraulic testing, allowing best interpretation 
of results

• Summary tables for Transmissivity
– by aquifer category and Rock Unit Group



Grouping Content

RECORD
IDENTIFIERS

Name, cross-references, location

BASIC 
INFORMATION

Depth, DTB, inflows, logs, 
hydrogeological setting
Pathways, RUG, aquifer

CONSTRUCTION
DETAILS

borehole construction, 
screened/open interval, grouting

HYDRAULIC
PROPERTIES

Test type, duration, SS/NSS, SC
T, K, por, Sy, method, 
gradient, water levels



Hydraulic Test 

Type Test Interval

Test Duration 

(hours) Yield (m3/d)

Test Pumping 

Discharge Rate 

(m3/d)

Pumping test 

drawdown (m)

Steady / Non 

Steady State

Long Term / 

Current 

Abstraction 

rate (m3/d)

Longterm 

Drawdown 

(m)

Specific 

Capacity Range 

(m3/d/m)

Specific 

Capacity 

Pumping Test

Specific 

Capacity 

Current 
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Specific 

Capacity_PV

Specific 

Capacity 

comment

Productivity 

Class

Parameter_Est

imation_metho

dolgy

Transmissivity 

(estimated from 

SC)

Transmissivity_Pre

ferred (m2/d)

Transmissivity_co

nstant_rate_test 

(m2/d)

Transmissivity_re

covery (m2/d)

Transmissivity_ste

ptest (m2/d) Transmissivity comment

Transmissivity_Q

uality

Lugeon

Rock 

Permeability 

Range (m/d)

Rock 

Permeability 

(m/s)

Rock Permeability 

mean (m/s)

Rock Permeability 

mean (m/s)

Rock Permeability 

mean (m/s)

Storativity

Specific 

Yield Porosity

Site 

Gradient

Gradient 

comment

Static Water 

level mbgl

Static water 

level 

(mAOD)

Pumping 

Water level 

(mOD)



• Aquifer parameters database

– >650 bedrock data, >30 sand & gravel data

– 55% pumping test data 

– 45% permeability or packer tests, mainly from 
Dublin or EPA high quality monitoring wells

• GSI Geodata well database 

– > 2,300 specific capacity data (Logan 
approximation), but not included in the primary 
database



• Biases in dataset
– “high” quality T data tend to be from successful water 

supply investigations
– “supplementary” data from smaller abstractions with  

less precise measurements
– short tests can give overestimates

• Uncertainties in dataset
– interval(s) being tested
– influence of heterogeneities

• Number of data per aquifer type similar to area, 
but rock unit groups over/under-represented



SELECTED SUMMARY DATA



Best estimate T vs aquifer category

Gravel best 
estimate T 
~ 350 m2/d

Best estimate: Geometric mean except for Rkc (arithmetic and harmonic)

Rkc Tar ~ 500 m2/d
Tharm ~ 3m2/d



T vs aquifer category

Gravel T range 
44 – 2650 m2/d
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T vs Rock Unit Group
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n = 86



Summary

• Compiled >600 data, many 3rd party
– Screening for quality, detailed ‘paper trail’

• Issues with data
– ‘pseudo T’, ‘bulk K’, fracture K, biases
– obtaining data – no legal framework

• Database is beginning of a useful reference for 
practitioners within a hydrostratigraphic
framework

• Summary tables indicate typical properties and 
ranges

• Focus on transmissivity, more fracture K and 
storage parameters needed



http://www.gsi.ie/
programmes/groundwater/
aquifer+classification



Transition Zone
The Transition Zone is the broken, weathered zone between the subsoil and 
competent, unaltered bedrock. It may be formed by chemical weathering, or 
physical processes, or both. It is laterally inhomogeneous and may be absent in 
places. It may have a different permeability to the subsoil and bedrock, and can 
act as a significant pathway for groundwater flow. In some cases, it may also 
serve to attenuate potential contaminants. 

Katie Tedd, GSI
Sarah Blake, GSI/GDG








