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Kildare County Council

Challenge:
Kildare County Council, along with other local authorities and public agencies, are faced with challenges 
around sustainably managing their public spaces into the future (cost, biodiversity etc). 

Opportunity:

• Ireland identified by the European Commission as having the highest per capita 
biomethane production potential in Europe 

• 28th May 2024, Ireland introduced its first-ever National Biomethane Strategy, setting 
ambitious targets to develop the country’s biomethane industry. The government aims 
to produce 5.7 terawatt-hours (TWh) of biomethane annually by 2030, tripling the 
target set in 2019

• Kildare is a prime area for Biomethane injection owing to the dense gas pipeline network 
and biomethane injection site at Cush 

• Multiple co-benefits: enhance biodiversity, contribute to climate mitigation through 
fossil fuel substitution, support rural economy 

‘What can we do with our waste grass?’

Gas Networks Ireland existing Gas 
Pipeline Network Map 



Relevant Local and National Policies and Plans
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How to better meet the needs of international/EU, national and regional policies and targets including National Climate Action 
Plan 2025, National and EU Biomethane Strategy, EU Biodiversity Strategy, Waste Action Plan for a Circular Economy etc. 



The objectives of ‘Grass to Gas’ were to:

• Establish a stakeholder group including main partner KCC as well as Teagasc, Green 

Generation AD & Gas Networks Ireland) who all have shared interests in biomethane 

production

• Utilise the outputs of earlier studies in 2023/2024 to explore how these models can be 

scaled to operate at County scale considering biomass growth computation over the 

growing season

• Consider broader sustainable, environmental (including biodiversity), societal and 

economic benefits of developing a biomethane production ecosystem in Kildare

• Demonstrate how lessons learnt in this KCC collaborative project could be adopted by 

other LAs and State bodies.

The overall aim is to bring together a wide group of stakeholders (KCC, Teagasc, Green Generation and GNI) – to

research, design, build and test a prototype county-scale biomethane decision support toolset to support the

management of biomass to biomethane production at county scale.

Aims & 

Objectives
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Methods & Modelling
• County Scale
• Representative Area Polygons (RAPS)
• Parcel Area Polygons (PAPs)





More than 150 datasets catalogued and indexed on the KCC Data Platform

KCC Data Catalogue



KCC Visualisation App

KCC TEMS



From county scale to test sites or 
Representative Area Polygons (RAPs)

Representative Area 
Polygons (RAPs)

Parcel Area Polygons 
(PAPs)

KCC TEMS



Wonderful Barn Pairc na nOg

Kilcock RoadMaynooth University Campus – multiple sites

Test Sites - Representative Area Polygons



Representative Area Polygons (RAPs) for Kildare County Council 

* Grass cutting season typically begins mid-March each year to end of September

Site/RAP name PAP type Site location Grass Cut Frequency/Season* Grass Management 
(Lifted/left/baled)

Anaerobic 
Digestion (AD)

Potential 
for AD

Drone 
acquisition

Grass Hopper 
acquisition 
(Fortnightly)

Monread Park Parklands

Verges

Naas Multi
1. Fortnightly cuts (16/season)
2. Weekly cuts (Pitches – 32/season)
3. Biodiversity (5/season)
4. Fortnightly cuts (16/season)

Grass left
Grass left
Grass left
Grass left

No
No
No
No

Yes
No
Yes
Yes

Yes Yes

The Wonderful 
Barn

Parklands Leixlip Multi
1. Fortnightly cuts (16/season)
2. Annual cut (1/season)
3. Biodiversity (5/season)

Grass left
Grass lifted & baled
Grass left

No
No (To farmer)
No

Yes
No
Yes

Yes Yes

Parc na nOg Canal/Lakes/
Wetlands

Naas Multi
1. Fortnightly cuts (16/season)
2. Annual cut (1/season)
3. Biodiversity (5/season)

Grass left
Grass left
Grass left

No
No

Yes
No

Yes
Yes

Yes
Yes

Kilcock Rd Verges Maynooth Fortnightly cuts (16/season) Grass left No Yes Yes Yes

Straffan Rd Verges Maynooth Fortnightly cuts (16/season) Grass left No Yes Yes Yes

North Campus -
(Iontas) 
Maynooth 
University 

Verges (Proxy) Maynooth Fortnightly (16/season) Grass lifted along managed 
areas

NA NA Yes Yes (weekly)

South Campus 
(The Graf) –
Maynooth 
University

Parklands
Pitches
Agricultural Site

Maynooth 1. Fortnightly cuts (16/season)
2. Weekly cuts (Pitches – 32/season)
2. Annual cut (1/season)

Grass lifted
Grass left
Grass lifted and baled

NA
NA
NA (To farmer)

NA Yes Yes 

Sallins Agri Site Agricultural 
Site

Sallins 1. Annual cut – (1/season) Grass grazed or lifted and 
baled

NA (To farmer) No No No



KCC Monread Park

Monread Park RAP (blue 
outline) and associated 
Parcel Area Polygons (PAPs) 
(black outline).

PAPs are the smallest 
management units (e.g. 
soccer pitch) within the 
larger RAPs

(A RAP is similar to a ‘farm’, with 
different management activities, 
while a PAP represents a ‘paddock’ 
or smallest management unit)

Monread Park RAP



KCC Monread Park: S2 Time-series
Vegetation timeseries - Sentinel 2 data 
covering the period from 2021 to 2024

Monread Park RAP



KCC Monread Park: In-situ measurements Vegetation height and biomass timeseries

Monread Park RAP



rho = 0.727

RMSD = 542.4 kg/ha​

rho = 0.672

RMSD = 487.5 kg/ha​ • The model runs from Oct 2023 last cut to Aug 
2024 

• Model outputs agree broadly with grasshopper 
measurements

• Errors are averagely RMSD = 424.2 kg/ha and rho 
= 0.77

Monread Park
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rho = 0.918

RMSD = 242.7 kg/ha​

The biomass model, originally developed for agricultural grasslands, performs well over intensively managed, 
non-agricultural, grasslands

Biomass Model to estimate grass growth based on weather and management

Monread Park RAP



KCC Monread Park: PAP Descriptor & Biomass Modelling

Park Field Details

Park Field: Grass Growth

Park Field: Management

Monread Park RAP
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Results

• Biomass estimates
• Conversion to Biomethane
• Management Scenarios to evaluate Cost-Benefit
• Reporting at RAP and County Scale



County-Scale Multi-Annual Biomass Estimates
PAP type* No. of cuts Biomass Estimate 

(kg)
Biomethane Estimate 

(- L CH4 volatile kg-1 solids (VS))

Year 2024 2023 2022 2024 2023 2022

Meadow
1 4,168 8,776 9,153 988 2,080 2,169

5 37,989 53,051 46,812 9,003 12,573 11,095

Other-
Housing 
Estate

1 1,668 3,512 3,662 395 832 868

2 3,178 5,461 4,701 753 1,294 1,114

5 21,663 30,252 26,694 5,134 7,170 6,327

16 184,096 207,332 200,397 43,631 49,138 47,494

Parklands

1 15,056 31,704 33,066 3,568 7,514 7,837

2 494 848 730 117 201 173

5 187,018 261,169 230,457 44,323 61,897 54,618

16 427,403 481,347 465,245 101,294 114,079 110,263

32 9,297 9,648 10,046 2,203 2,287 2,380

Total for County

(PAPs: 982,
Total Area: 

168ha)

1,2,4,5,8,

16,32 892,029 1,093,101 1,030,965 211,411 259,065 244,339

*Grass volumes cut at Parcel area polygons (PAPs) categorised as Graveyards, Allotments and Pitches are not 

sufficient for collection, therefore they are not included in annual biomass and biomethane estimates here.

Biomass estimates were converted to

biomethane following the standard

conversion procedure (e.g. McEniry

and O’Kiely, 2013) which applies a

scaling factor (237 L CH4 kg-1 VS)

Cost-Benefit



Management Scenarios 

• Scenario A – Current Management + Costs

• Scenario B – Current Management + Grass Collection for Biomethane Production + Costs

• Scenario C – High Intensity Management + Grass Collection for Biomethane Production + Costs

• Scenario D – Low Intensity Management + Grass Collection for Biomethane Production + Costs

Cost-Benefit



KCC Monread Park: Reporting Tool at RAP Scale

Cost-Benefit

RAP Scale



KCC Monread Park: Reporting Tool at county scale

Cost-Benefit

County Scale



Scenario Name A B C D
Scenario description Current Management Current Management + 

Grass Collection 
High Intensity 

Management + Grass 
Collection 

Low Intensity 
Management + 
Grass Collection 

COSTS

Total Depot Costs (Trip A) €0 €2,530 €3,368 €1,043.22

Total AD Costs (Trip B) €0 €8,955 €12,468 €3,842

Total AD Processing (€0.03/Kg) €0 €37,625 €51,506 €37,351.27

Total Contractor Costs €229,162 €1,072,658 €1,622,056 €442,181

Total Costs €229,162 €1,121,769 €1,689,399 €484,418

BENEFITS

Renewable energy generated (Biomethane 
in Litres) 0 297,241 406,901 295,075

Renewable energy generated (Biomethane 
in Kgs) 0 1,254,183 1,716,883 1,245,042

Biomethane tonnes of CO2e (tCO2e) 0 13 17 12

Diesel equivalent (tCO2e) - 158 216 157

Potential tCO2e saving relative to Diesel 0 146 199 145

Potential tCO2e saving(%) 0 92 92 92

Potential carbon credit value 
(@€65/tCO2e) 0 €9,463 €12,955 €9,394

Cost-Benefit

Scenario D - Low intensity 
management delivers 
relatively high volume of 
biomethane for lower cost 
when compared to Scenarios 
B & C

Lower intensity management 
= more optimal conditions 
for biodiversity  

County Scale
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Ecosystem Services and Accounting

• System of Environmental Economic Accounting (SEAA) framework
• County Scale Indices
• RAP Scale Indices



The System Environmental Economic Accounting (SEEA) framework

https://seea.un.org/ecosystem-accounting

Applications of SEAA indicators 
• SDG monitoring
• Biodiversity
• Climate change 
• Policy making  

https://seea.un.org/ecosystem-accounting


SEAA for Kildare
Progressing from physical to monetary accounts

Ecosystem: Public open greenspace

Ecosystem extent and condition – indicators are 
derived from satellite/drone data, in-situ 
surveys etc…

Ecosystem services 

1) Provisioning – renewables energy/biomass

2) Regulating – clean air, pollination, flood 
management  

3) Supporting – space for wildlife, 
photosynthesis

4) Cultural – recreation, heritage, well-being 

Grass-to-Gas moves towards Monetary 
Accounting of the Public Open Greenspace 
Ecosystem 



National Biodiversity Data Centre (NBDC)



Species Richness for Threatened Birds 

Refers to the modelled spatial 
patterns of bird species richness for 
2000-2018 period. 

Species richness of threatened birds 
refers to the number of unique 
species – higher numbers associated 
with Peatland areas.

Species Richness – Threatened Birds

Low High
Derived using Aries SEAA Platform



Carbon - Organic Mass in 
Tonnes per Hectare (tC/Ha)

Peatland areas = Very High tC/Ha

tC/HaDerived using Aries SEAA Platform



Corine LC 2021 and Hemeroby – Kildare Co.

Weak human impacts

Strong human impacts

Hemeroby Index for Kildare Co. = 4.01 

Assess the naturalness within a landscape by 
measuring the magnitude of human 
intervention on natural vegetation. 

Important for new planning & developments



Conductance

Refers to the facilitation or 
impedance of ecological flows (e.g. 
organisms, materials, energy) 
across the landscape in space 
and/or time, and it is process-
dependent.

Assess provision of animal mobility 
pathways / connected greenspaces



Records grouped by common names present in 100m grid only. Note: alternatives are scientific names (Genus-
Species); Older records are removed

Birds Flora InsectsM
am

m
al

• Flowers/ Insects dominated dataset
• More birds in Sallins (Monread is lagging 

across groups)
• Mammals only in Monread Park 

(Observation bias)
• More bees/insects in Sallins- high floral 

abundance link

Species Abundance & Richness
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Sustainable Urban Neighbourhoods
• Suitability for Residential PV Rollout
• Building Energy Assessment



• Establish relationship between 
CSO Small Areas, Building 
Footprints and SEAI BER Data to 
explore automated, 
standardised, approach to 
estimating building energy rating

• Building and roof geometry to 
evaluate solar (PV) potential –
street level



SEAI Building Energy Rating (BER) data 
available at Small Area Population (SAP) 
level

In 2023, residential sector accounted for 
almost 10% of greenhouse gas emissions



Building Energy Rating (BER) data at housing 
estate level

Develop approach to model Building Energy 
Rating (BER) data at individual house level



Urban : Energy Generation

KCC Urban Solar PV Roll-out
• Building Classification
• Roof Characterisation using LiDAR

o (Area, Slope, Aspect, Connectivity)
• Daily solar energy potential (kwh/m2)

LiDAR data to determine roof area & slope Daily solar energy potential (kwh/m2) per house 



Stephanie.A.Keogh@mu.ie
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