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Pathways Project CPA

Environmental Protection Agency

= |rish EPA funded (2007 — 2013)

= Investigate the influence of flow pathways on contaminant mobilisation,
transport and attenuation

=  Water quality modelling from management perspective
= Allow River Basin Managers to evaluate Environmental Risk

NERBD
Gortinlieve,
Co. Donegal ~Mount Stewart,
I Co. Down
~ Mattock,
Nuenna, - Co. Louth
Co. Kilkenny

River Basin Districts of Ireland Pathways Study Catchment Locations


http://www.epa.ie/

Pathways CMT Architecture

Prototype designed using Open Source Software for:

= Fast software development
m Interaction with other software

m  Other research users
Pathways Modelling System Architecture
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Pathways Catchment Management Tool Overview
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Source Layers — Level 1

m User chooses river, upstream catchment
defined based on EPA sub-catchments

= GIS layers provided by EPA, GSI available
o Soils Properties
o Geological Datasets
o Point Sources

m Users choose layers to investigate

m Reports include summary statistics of
individual sub-catchment or whole catchment



Soils Drainage (and Subsoil Permeability) in Mattock2_Mid
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whole Catchment (SubBasinNetwork_IE_EA_87_871):

SubBasin Name Code (seg_cd) ¥WholeCatch
EA_Boyne.._Mattocks_Upper @7_14e5 28.22
EA_Boyne..ockTRIB_Devlins @7_154 33.75
EA_Boyne..B_Monasterboice 87_866 15.93
EA_Boyne..ck_Mattock2_mid @7_871 38.13

whele catchment (subsasinnetwork IE £A @7 871}

Erelii@XnNnagl i .

Permeability peErm. #wholecatch
Low L 47.98

N/A Areas of DTE < 3m N/ A 45.54
Moderate M 4.88

High H 1.51

Total Area (km2) E5.46 122.88

| Coordinate: ||

Drainage drain. HwholeCatch
Poorly Drained wet 57.82
Well Drained Dry 37.23
AlluvMIN AlluvMIN 4.63
Dralnage drain. XwholeCatch
Poorly Drained et G7.82
wWell Drained Dry 37.23
AlluvMIN AlluvMIN 4.63
Made Made 2.36
Total Area (km2) ES.4E 128.88

wWhole Catchment (SubBasinMetwork_IE_EA 87 _871):




Substrate: Vulnerability (and Bedrock Aquifer)
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Source Layers Static Analysis Layers Dynamic Malym
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Choose Data to Show in Report below
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whole Catchment (SubBasinNetwork_IE_EA_87_871): [3

SubBasin Name Code (seg_cd) ¥WholeCatch

EA_Boyne.._Mattocks_Upper @7_14e5 28.22
EA_Boyne..ockTRIB_Devlins @7_154 33.75
EA_Boyne..B_Monasterboice 87_866 15.93
EA_Boyne..ck_Mattock2_mid @7_871 38.13

whole catchment (SubBasinmetwork IE EA 87 B71):

Vulnerability wvul HwholeCatch
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Switch off other layers and show Corine land use with point
pressures
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Static Analysis Layers — Level 2

= Combines Source Layer information to form
o Loadings
o Static Critical Source Areas (CSAs)
= Groundwater Task Team (GTT) Tool adapted for Ireland
provides Loadings for N and P
o Electoral Division data from Central Statistics Office (2006)
o Teagasc — Fertiliser Application Rates (2010)
o Census of Agriculture Detailed Results (2010)
m GTT calculates loads to Groundwater receptor from
o Grassland and Arable Agriculture
o Urban Inputs
o Point Sources and Non Agricultural Diffuse Sources



Critical Source Areas for assessing
environmental risk

Areas that contribute a disproportionally high
pollutant loading to a receptor because of a
coincidence of:

o High loading

» Hydro(geo)logically susceptible areas

Loading is the amount of nutrient applied to the
area (kg/ha/yr)

Hydro(geo)logically susceptible area (HSA) is an

area from which a nutrient has a high probability
of reaching a receptor of interest



Critical Source Areas — Level 2
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CMT approach uses loading rates from DED data, dependant on
fertiliser rates that vary due to Agronomic Zone (by county)

Meath County

Diffuse Loading N Total
Grassland

Arable

Urban

woodland / Other

Total area (km2)
wWeighted Aaverage

Total for Area

kg N/ha/yr #wholecCatch

122.54 23.88
11@.54 15.79
14.57 8.99
3.9 8.26
E5.46 128.88

127.62 keg/lhasyr

£35,483.1 kg/yr

Louth County

Legend
* \Aater Treatment Plants

Total Giffuse N Loading

L1 0-70N kgfhafyr

1 70 - 100

B 100 -130

| 130 - 200

RiverSubBasins
]
RiversterBodies




Legend
NGrasslandLeachingDrainageSusc
Well Drained Soils
I Poorly Drained Soils
B Water / Alluvium
I Made / Roads
Arable / Other
RiverSubBasins_IE_EA_07_871
(I
RiverWaterBodies

Leaching Susceptibility
computed through
NCYCLE_IRL, depends on
Soil Drainage

-

Also added variable effective
rainfall taken from National
Recharge Map

Legend

483
527
542
548
Il 595
B 607
I 610

RechargeMap Rainfall

Il 638
’_/J RiverWaterBodies
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Legend
» WTP
Modified Recharge Coefficient
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Coefficient (from GSI
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Final N to Groundwater Receptor

Using variable spatial inputs

LA WTRNS

-~

Grassland

Arable

Urban

woodland ¢/ Other
Total Aarea (km2)
Welghted Average

Total for Area

Total N to & After Atten. kg W/ha/yr  Hwholelatch

2.359 JE.B4
2.56 15.1%9
1.27 .99
8.27 8.26
62.37 0G.27

2.88 kg/halyr

12,977.5 kg/yr

Legend
»  W\eter Treatment Plants

Total N to OGN After Attenustion
0-5 N kg'hafyr
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M 25 -40
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gl | 0=
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Concentration values = CSAs
= Loading / Modified Recharge * 100

* WTP
Concentration N to GW Remptor
0-1 N mgl
Legend 1-2
RiverSubBasins_IE_EA_D7_1405 2-3
1 3i-4
B ) 4-5
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LaksSegment -
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! z




N Delivered via Near Surface Pathway

Wet Soil; Mob = 6.4%
Delivery= 90%
Inv Modified RC =92.5

Alluvium; Mob =
22.2%
Delivery F = 90%

Inv Modified RC = 84.3

Delivery F = 20%

Dry Soil; Mob = 0.4%

Inv Modified RC = 84.3

-~

o

H"‘\-, /—f

Wet Soil; Mob =
9.3%

Delivery = 90%

Inv Modified RC = 85

Wet Soil; Mob = 11.4%
Delivery F = 90%

Inv Modified RC = 84.3

SADeliveryGrassland IE_EA 07_140%
0 - 2 N kg'hafyr




Conc. = Loading / Runoff * 100 = CSAs

Runoff = Eff Rainfall*(1 - Mod RC)

pEA WTRRFF
- OWTP
Concentration M via Near Surface Pathway

T

T ﬁ - 0-1Nmgl

Legend /_._// 1-32

RiverSubBasins_IE E& 07 1405 ‘1\1&‘ - 1-3

— 1“‘~f/_r -4
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LeksSegment -z

| [ | -3




Final Load to Surface Water Receptor
= Load from GW + Near Surface Load

LakeSegment




Concentration to SW Receptor = CSAs

(Loading / Eff Rainfall * 100)

FOWTP
Concentration N to 5W Receptor

pA PRRTT
d L ,_‘/'f—'_;ﬁ r/_'_/ 0-1 N mgl
Legen -
\f
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Conclusions

= CMT Levels 1 and 2 demonstrated
o Multipoint sources (Domestic WWTS) to be added
o Urban and forestry areas included

m Static Critical Source Areas for GW and SW
o GTT Tool for Loadings
o Risk Map produced
o Nutrient Impact highlighted

= Supports management of River Basin Districts
o Extensive field work has helped to inform model



Future Work

= Add more detailed landuse data (LPIS)
= What-if scenarios, e.g. Land-use changes...

m CMT Level 3
o Hydrological model with Transport (SMART)

= Integrate into EPA systems (not Open Source)
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