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Presentation Overview

B Context

M [ntegration water resources — What do we need to
consider?

B “Readily” available data
B Assessment Approaches
® Climate influence




Perception — an abundance of water... —————
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...and also no issue In the context
European water resources
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Enviroamental Protection Agency

However: for surface water in 2018 ... e aa

September 4™ 2018

National River Flow Estimates (for period 10/8/18 - 15/8/18)
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Current river flow at station
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... and for groundwater in 2018 ...
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Integrated Water Resource Management

needs to:

InterﬂowI = .
Shallow P
Gvoundwaur:E ;
werap
UnIE
Deep 'L Deep
Groundwater Groundwater
| T
b N
N A N N
RN
¢ Productive Aquifi N w
PR T P Ao T

of t issivity

e of bedrock =;quifer

Key
Low Permeability Subsoil

High/Moderate Permeability Subsoil @ Higher
Lower

(right of diagram)
Perched Water Table

~_____w Flow pathway
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* https://assets.gov.ie/static/documents/groundwater-recharge-and-its-
relationship-to-river-flow-in-ireland-bruce-misstear-dona.pdf

B Balance human needs with environmental needs

B Be holistic, catchment based, integrating surface

water and groundwater resources

Consider the cumulative impact of pressures




Balancing Water Resources for:

B Human Use | i
B Social y 12 S
® Economic od | e e 7 2 < -

Drinking & Farming & Food Industry &
Cleaning Production Energy

B The Environment

Nature Dilute Pollutants Recreation




To manage water resources what

do we need to know?

B Estimates of the “Natural” Water Resources
B Groundwater Recharge & Aquifer Storage
B River Flow / Water Levels
B Lake Volume / Water Levels

B Knowledge of activities that alter water resources
B Abstractions
® Dams / reservoirs with controlled water releases
B Water transfers / diversions (feeder channels, mill races, piped)
B \Wastewater discharges

B Environmental needs for:

® Ecological flow / level to support healthy aquatic ecology - temperature,
species spawning / migration, oxygen content / WQ

B Functioning ecosystems (e.g., to transport sediment, maintain riparian
habitats)




Applying Integrated Water Resource
Management to a Catchment

New actual
(influenced)
Original actual Q95 flow
(impacted) Q95

Downstream e-flow
exceedance

Q95 water volume
(m3/d)

Proposed new
abstraction e-flow




“Natural” Water Resources: Groundwater

B Groundwater Recharge Map — download from GSI
B Recharge principles - Misstear & Brown, 2008

B https://www.gsi.ie/en-ie/data-and-maps/Pages/Groundwater.aspx#Recharge
B https://www.epa.ie/publications/research/water/Strive 6 Misstear GWVulnerability syn web.pdf

Locally Important Aquifer - Bedrock which is Generally Madarataly Productive

B Karst Data and Turloughs (GSI) - https://www.gsi.ie/ga-ie/programmes-and-

projects/groundwater/activities/understanding-irish-karst/pages/karst-databases.aspx

B Aquifer Parameters — GW vulnerability, subsoil, depth to bedrock...



https://www.gsi.ie/en-ie/data-and-maps/Pages/Groundwater.aspx#Recharge
https://www.gsi.ie/en-ie/data-and-maps/Pages/Groundwater.aspx#Recharge
https://www.gsi.ie/en-ie/data-and-maps/Pages/Groundwater.aspx#Recharge
https://www.gsi.ie/en-ie/data-and-maps/Pages/Groundwater.aspx#Recharge
https://www.gsi.ie/en-ie/data-and-maps/Pages/Groundwater.aspx#Recharge
https://www.gsi.ie/en-ie/data-and-maps/Pages/Groundwater.aspx#Recharge
https://www.gsi.ie/en-ie/data-and-maps/Pages/Groundwater.aspx#Recharge
https://www.gsi.ie/en-ie/data-and-maps/Pages/Groundwater.aspx#Recharge

“Natural” Water Resources: Groundwater

B Groundwater Level — download from EPA & GSI

B EPA - https://epawebapp.epa.ie/hydronet/ - raw data summary stats
B GSI - https://gwlevel.ie/ - raw data

Groundwater Level Data
Viewer
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N Hydrogeologlcal reports (GSI EPA Consultants)—lncludes
hydraulic testing summaries
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Groundwater Level [nAOD]

m GSl (SOUT'CG Reports) = https://www.gsi.ie/en-ie/programmes-and-projects/groundwater/projects/protecting-drinking-
water/what-is-drinking-water-protection/county-groundwater-protection-schemes/Pages/Source-Protection-Zone-Reports.aspx

B EPA (POOrly PrOdUCtive) - https://www.epa.ie/publications/monitoring--assessment/freshwater--marine/EPA-Poorly-




“Natural” Water Resources: Rivers

Results Q '
a
RWSEG_CD 08_415
CatchmentArea_Km2 6.479
Easting 317740
Northing 253080
FARL
NATQ1 (m?/s) 0.451
NATQS (m?/s) 0.252
NATQ10 (m?/s) 0.19
NATQ20 (m?/s) 0.132
NATQ30 (m?/s) 0.101
NATQ40 (m?/s) 0.08
NATQ50 (m?/s) 0.062

NATQ60 (m?/s) 0.047
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B Hydrometric data (modelled flow - HydroTool) |

B EPA - https://qgis.epa.ie/EPAMaps/\Water - flow
percentile estimates for ~19,000 locations




“Natural” Water Resources: Lakes

B |ake characteristics

B Lake area extent
B Current extent (OSI, OPW, EPA)
B Seasonal extent - Satellite / remote sensing
B Historic extent - 6” & 25” maps

B Bathymetry (OPW, EPA, UE, Academia)
B River inflow — outflow (see slides on rivers)

B Lake Levels

B EPA - https://epawebapp.epa.ie/hydronet/ - raw data, summary
stats

B GSI - Turloughs https://gwlevel.ie/ - raw data

B ESB - (Level & Flow) Shannon, Liffey, Lee & Erne
https://esb.ie/what-we-do/generation-and-trading/hydrometric-
information




“Pressures” data

. E PA reg iste r. Of a bStra Cti O n S Common data - Corine Documents O WFD National Summary 2016-2018
Corine Landcover O WFD National Summary 2019-2024
H Cu rrently 2,043 RegiStrationS (2,890 Copernicus Land Monitoring (C) GENERAL INFORMATION
Abstractlon POI ntS) Soils and Subsoils O catchments Data Package - June 2022
. https:/neap_epa.ie/abstractions/ EPA Licensed Facilities O wrD Register of Protected Areas - Please Read First

i : -
Water / Water Framework Directive P ! (® WFD Section 4 Discharges - 19/11/2024

(note coordinates for drinking water
abstractions are not in the public domain) O WD App Refrral

B Discharge datasets e.g. Section (2)PUBLEHED WATER QUALTY DATA
4s, EPA licensed discharges

B EPA geoportal (S4s) -
https://qgis.epa.ie/GetData/Download

(dataset was last updated in 2023)
B EPA license files - https://leap.epa.ie/

B |F| Barriers dashboard

Water Quality and Monitoring O FLAG Map 2026R1

o

B https://opendata-

ifiieo.hub.arciis.com/aiis/f9322c21 d8124cc7aa54375901 e6b967/exilore




2024 Abstraction Regulations

(S.1. 419 of 2024)

B General Binding Rules (currently being developed by EPA — aiming to
publish in April 2026)

B applicable to all abstractions: will contain the environmental criteria governing
abstractions not licensed by the EPA

B Significant abstractions assessment (2025 EPA guidance) —

B assessment identifies abstractions between 25 — 1,999 m3/d that are, or may be,
impacting on a water bodies WFD environmental objectives and need an EPA
licence.

®m |[f they are not impacting on a water bodies environmental objectives, then they
must adhere to the General Binding Rules
https://www.epa.ie/publications/licensing--permitting/freshwater--marine/Significant-Abstraction-Guidance-V1.15.pdf

B Licensing

m for significant abstractions and all abstractions >2,000 m?/d: to include, where
relevant, licence conditions to ensure a water bodies WFD environmental objectives
will be met




River abstraction assessment

Step 1: Assess if the cumulative impact of all abstractions causes a breach of

Hydrological . ..
Yimits hydrological limits.

“i% | Assess if the breach is for more than 5 % or 15 % (High or Good

asn%?;gls Status objective respectively) of the river water body length.

Step 3: Assess if the abstraction is >1% of the volume of water which can be
1% Rule sustainably abstracted from an individual river water body.

} Water that cam

sustainably
abstracted

Matural flow
e.g. at 85

Hydrological
Limnit: [e-Flow]

2 '
. Top of catchment & Bottom of catchrment .

Watar v-::lumetm:'h:l]




River Assessment Example
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River Abstraction

Max daily val (m’/day)

10,800

River Water Body 1 (abstracted)

WFD environmental objective Good
Mumber of known abstractions from waterbody and/or upstream in catchment 11
MNumber of known discharges to waterbody and/or upstream in catchment 4
River typology B1
Step 1: Hydrological limits

Q60 assessment Pass
Q70 assessment Pass
Q95 assessment Fail
Step 2: Spatial analysis

Total river channel length (km) 39.59
Impacted river channel length (km) 0.91
Percentage of river channel impacted <15%

River waterbody 1 assessment outcome (final)

River Water Body 2 (downstream)

WFD environmental objective Good
Number of known abstractions from waterbody and/or upstream in catchment 12
Mumber of known discharges to waterbody and/or upstream in catchment 4
River typology B1
Step 1: Hydrological limits

Q60 assessment Pass
Q70 assessment Pass
Q95 assessment Fail

Step 2: Spatial analysis

Total river channel length (km)

River waterbody assessment outcome (modelled)

Further assessment / expert judgement

Additional hydrometric monitoring data informs the final assessment outcome

River waterbody assessment outcome (final)




Lake abstraction assessment

B Hydrological Assessment:

B Do abstractions reduce a lakes
habitable zone by more than 1%
(High Status) or 5% (Good Status)
for more than 1% of the time (4
days) per year?

M |s the volume abstracted greater
than 10% of the Q50 lake outflow?

B Data needs
B |Lake water levels

. La ke eXte nt (n atu ral ) 0 50 100 Habitable zone lake surface area
I ) Meters Excluded (not in habitable zone)
B |Lake outflows
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cpa

Erviroamental Protection Agency

S e e L i) et abe

Lake Assessment Example

S Lake Abstraction

o _.'h‘ V. 1 2
o v/ / L Max daily vol (m?/day) 20,099
i 2 4 >
o ‘ ] Lake Water Body (abstracted)
A /Q B 3 2 }‘r ‘{5‘ & T WFD environmental objective Good
DN { lvi o 3 Number of known abstractions from waterbody and/or upstream in catchment 5
-"";-\b' ~;I ‘fS T _‘ ‘y Number of known discharges to waterbody and/or upstream in catchment 3
:" ’\/ ( Assessment of lake hydrological limits
{ * Z { Modelled catchment area (km’) 424
H v /o | Estimated naturalised Q50 outflow [m3fs] 9.346
1 ¢ \__ Ratio of the Q50 outflow to the net influence 0.03
f 4 J ‘\ Assessment of the % allowable change in natural Q50 lake outflow Pass
{ -~ Lake waterbody assessment outcome -
K River Water Body 1 (downstream)
=) . I 3 Ll e h WFD environmental objective Good
\ [ PE) i ) V",‘(*\ Number of known abstractions from waterbody and/or upstream in catchment 28
,( 4 R Number of known discharges to waterbody and/or upstream in catchment 28
3 ’ f b Z "} River typology c2
| \ J/ ) ,f"' Step 1: Hydrological limits




Groundwater abstraction assessment —
Water Balance

B Long-term ratio of GW abstraction to recharge?
M Ratio > 0.8 (i.e., 80%)

B Ratio > 0.3 in gravel aquifers & falling GW level
B Ratio > 0.2 in bedrock aquifers & falling GW level
B Ratio > 0.05 in aquifers supporting GW dependent wetland & falling GW level

B GWB Abs/Recharge ratio: 0.64
B Recharge 103 mm/yr 25 8 8 & E : g 3 3
B Area 233 km? o
B GWB Abstraction Vol. 15,430 m3d | | <~

B GW Level Data .- W

B GWL since 2010 relatively stable
. . * ] Abstraction Increas ing Abstraction Decreasing
. S u Stal n a b I e AbStra Ctl o n 2 ) 500 - 30 1 o o Abstraction relatively steady at >3,500m3/d at:d?é(,)ggg::;(/{ji?nzzogfl

>3,800m3/d

3,000 m3/d : Ittt—llu

00!

00
Jul 2008

010

Water Level (mbgl)
N N =




Groundwater abstraction assessment -
Surface Water

B EPA Significant Abstractions Guidance (2025)

B Groundwater abstractions are unlikely to pose a risk to
rivers when they are:
1. <100 m3/day from PP aquifers, with low-moderate vulnerability.

2. <250 m3¥/day & >150 m from streams, irrespective of GW
vulnerability.

3. <250 m3/day from streams in karst & are outside the ZoC to
springs.

Direct depletion Indirect depletion

B Rate of streamflow depletion
from groundwater abstraction
is a factor of aquifer / subsaoill
properties, distance and
abstraction volume.
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Enviroamental Protection Agency
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Groundwater Assessment Example

B GWB Abs/Recharge ratio: 0.05
B Recharge 140 mm/yr

. B Area 930 km?

B GWB Abstraction Vol. 16,570 m3/d

Max daily vol (m*/day) | 2,400

Groundwater Body (abstracted)

WEFD environmental objective Good
Number of known groundwater abstractions from groundwater body 30
Groundwater body assessment
Groundwater body water balance

Pass

Cumulative abstraction from groundwater body as a % of groundwater body recharge| 5

Evidence of falling groundwater levels| n/a

Presence of saline (or other) intrusions
Impact on surface waterbodies

Impacting on supporting conditions of groundwater dependent terrestrial ecosystem(s)

Groundwater abstraction assessment outcome




Groundwater Assessment Example

G

nwnvt.x P\'vmtm Joency

. G W Ab t t' 2 4 O 9 3/d Max daily vol (m*/day) 2,409
S ra C I O n ] l I I Groundwater Body (abstracted)
WFD environmental objective Good
. . Number of known groundwater abstractions from groundwater body 30
B Stream Flow Depletion at river calc. Crountuserbody semen
Groundwater body water balance Pass
H Cumulative abstraction from groundwater body as a % of groundwater body recharge| 5
B Calculation Tool used (Hunt, 2003)
Evidence of falling groundwater levels| n/a
https://mi.water.usgs.gov/software/groundwater/CalculateWell/index.html  [presence of saline (or other) intrusions n/a
Impact on surface waterbodies Pass
Sl units| Sl Values Data Source Impacting on supporting conditions of groundwater dependent terrestrial ecosystem(s)
Distance of pumping well to SW body m 600 |Google Maps Ground: abstraction assessment oatcome
Transmissivity of aquifer (T) mzlday 233 GSI Source Protection Report River Water Body 1 (stream flow depletion)

. — " GS " " WFD environmental objective Good
Storativity (storage coefficient) of aquifer - 0.011 | Aquifer Properties (2015) Number of known abstractions from waterbndy and!ur upslream in catchment 3
Specific yield of aquitard - 0.06 Gsl Aquifer Properties (2015) Number of known discharges to watergad i haaa 3
Hydraulic Conductivity of “Aquitard” (K) m/day 0.0864 |Misstear & Brown (2008) Riventypology EE

- Step 1: Hydrological limits
Stream (SW body) width m 1.5 Google Maps QB0 assessment Pass
Thickness of Aquitard m 5 GSI Source Protection Report Q70 ment Fail
Distance of streambed from bottom of Aquitard |m 4 Estimate from Google Streetview 095 assessment Fail

- 3 Step 2: Spatial analysis
Pumping rate m~/day 2409 |Registered Abstraction Volume Total river channel length (km) 29.78
Days of pumping day 3650 10 year model run Impacted river channel length (km) 2.51

- 3 " - Percentage of river channel impacted
Stream Flow Depletion m~/day 466 |Estimated SFD at river e T R f e e e
Percentile v 95 ¥ Influences = Abstractions and discharges ¥ Environmental standard =~ Default (Cycle 3) ¥ [ Image 1Y Export

0.07

M Natural flow 0.004

flow m?fs

Influenced flow | 0.004

Distance (km)

»
[

b
J

e




What about climate change?

B Research 453: HydroPredict —
[ 20206 ——Medianof2020s 2050 —— Median of 2050s 20805 —— Median of 2080s | 2

CPQResearch
$06013 $12001 $14007 $15003 $18050 $22035 $23002 $25001

$26029 $33001
. . HydroPredict:
g . . 1 Ensemble River Flow Scenarios
for Climate Change Adaptation

J;M.TAE&D J FMAMJ JASOND JMJMDJFM JASOND.J FMAMJ JASOND J FMAMJJASOND J FMAMJ J ASOND J FMAMJ J ASOND J FMAMJ JASOND J FMAMJ JASOND

44

A in baseflow [%] A in mean flow [%)]

https://www.epa.ie/publications/research/climate-change/research-453-hydropredict-ensemble-river-flow-
scenarios-for-climate-change-adaptation.php

B Research 503: The Irish Hydrometric Reference Network V. 2

=
COQResearch

The Irish Hydrometric
Reference Network Version 2.0




Incorporate climate knowledge in
Integrated Water Resource Management

B Applying Climate Factors to Flow datasets (HydroTool /

Qube model) — Due to complete Q4 2026. Projected percentile flow
e e (e.g. Q,q) for each Climate
—— e | Projection Scenario
' e (] Variability

| """c‘?»f Qg Flow

B Natural - full POR | 1.999 m¥/s
Far future - RCMO1  1.887 m’/s

Far future - RCM04 = 2.059 m’/s

-} Input Climate Projection Scenarios

0.0063 Excaadance probabiity (%)
30 an 50

Far future - RCMO5 | 2.107 m¥/s

Far future - RCM06 | 2.097 m®/s

Far future - RCMO7 . 2.047 m’/s
Far future - RCMO08 | 1.911 m¥/s
Far future - RCM0O | 1.048 m?/s
Far future - RCM10 | 1.933 m?/s
Far future - RCM11 . 1.924 m’/s

x m H w Monthly Influence

Far future - RCM12 | 1.975 m®/s

@

Far future - RCM13  1.84 m®/s

Far future - RCM15 | 2.072 m®/s
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