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Challenge:
Kildare County Council, along with other local authorities and public agencies, are faced with challengg

around sustainably managing their public spaces into the future (cost, biodivetsjity

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

QO0eo

A 28th May 2024, Ireland introduced its firgsver National Biomethane Strategysetting
' YOAUAR2dza GFNBSOGA (02 RSOSt2L) GKS O2dzy i N
to produceb5.7 terawatt-hours(TWh) of biomethane annually by 2036pling the
target set in 2019

A Kildare is a prime area for Biomethane injection owing to the dense gas pipeline networl
and biomethane injection site at Cush (

A Multiple cobenefits: enhance biodiversity, contribute to climate mitigation through Gas Networks Ireland existing Gas
fossil fuel substitution, support rural economy Pipeline Network Map
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Relevant Local and National Policies and Plans

............... TaknG Risltas na hfireana
Kicare Government of Ireland CLIMATE Gurmmint «
Climate e B
Action .
Office

Local Authority - Climate Action Plan
Climate Action Plan < :

Ireland’s National

A Waste Action Plan for
2 O 2 5 Biomethane Strategy a Circular Economy

May 2024

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



Aims &
Objectives

Theoverallaimisto bringtogetherawide group of stakeholderd KCCTeagasc(sreenGenerationand GNI)¢ to
research,design,build and test a prototype county-scalebiomethane decisionsupport toolset to supportthe
managemenbf biomassto biomethaneproductionat countyscale

¢KS 202S00A@0Sa 2F WDNlIaa (G2 DIFaQ 6SNB 72

91 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

1 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

1 Consider broader sustainable, environmental (including biodiversity), societal and
economic benefits of developing a biomethane production ecosystem in Kildare

1 Demonstrate how lessons learnt in this KCC collaborative project could be adopted by
other LAs and State bodies.
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Methods & Modelling

A County Scale
A Representative Area Polygons (RAPS)
A Parcel Area Polygons (PAPS)
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Terrestrial Modelling for Sustainability (TeMS)

A reporting tool for farms and other land environments.
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More than 150 datasets catalogued and indexed on the KCC Data Platform

Sortby T sscening Results perpage 10

Grass 2 Gas Main Areas
GIS | Grass | Biomass Generation
This layer and the associated “Grass 2 Gas Pilot Areas” layer were created to e sent out with KCC's tender decumentation for Grass Maintenance contracts across the county.
The grass maintenance contract includes for provision of grass cutting, ltter picking, associated traffic management and maintenance of shrubs and bulb planting. KCC

d by areas where grass will be cut a number of times as specified in the attribute table [ranging from
once per year up to 16 times in the season]. KCC have also noted any other item:

created 2 layers on the GIS system — the miain grass cutting layer defi

uch as litter picking, strimming, shrub pruning mulching and specified any other restrictions

or requirements in the Other of notes column in the attribute table.

14-03-2024 to 14-03-2024

Details (2

Grass 2 Gas Pilot Areas
GIS | Grass | Biomass Generation
This layer and the associated "Grass 2 Gas Main Areas’ layer were created to be sent out

with KCC's tender documentation for Grass Maintenance contracts across the county
Kildare County Council Piot Maps show biodiversity focused areas whete the grass has been allowed to grow longer Into meadows. In this selection, some meadows only to be

mown at the end of the maintenance season (September/October) with others being cut 5 times a year, beginning after April 15th, KCG have also noted any other items such as

litter picking. strimming. shrub pruning mulching and specified any other restrictions of requirements in the Other or notes column in the attribute table.

14-03-2024 to 14-03-2024

((petatses

In-Situ Grass Growth Data for Monread Park

In-situ | Grassland | Grass Growth

Summary filtered grass plate data for Monread Park taken on 2023-09-06 and 2023-10-13. Included files also give individual readings within the survey site,
following variables: Hight{mm), Time, Date, Latitude, Longitude, Temperature(deg ), Battery(%), and Callbration

turming o

05-09-2023 to 12-10-2023

| pesises

In-Situ Grass Growth Data for Pairc na n0g

In-situ | Grassland | Grass Growth

Summary fitered grass plate data for Paire na g taken on 2023-10-13. Included fles also give individual readings within the survey e, retuming the following
Hight{mm), Time, Date, Latitude, Longitude, Temperature{deg C), Battery(%), and Calibration

riables:

12-10-2023 10 12-10-2023

Details (4
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TerrainAl Maynooth University ~ TerrainAl Maynooth University

Terrain-Al

home >> products >> 2 12a

s2_I2a: Sentinel-2a and Sentinel-2b imagery, p
FFs »

inburgh
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Resource abstract

Hight({mm), Time, Date, Latitude, Longitude, Ternperature{deg C), Battery(%), and Calibration.

Topic category

Grassiand

Resource type

Dataset

Keyword

Grass Growth, grass plate, biomass, gra
Instrument

Grasshopper Grassplate

Supplemental Datasets

There are no supplemental data listed f¢

Data preview
Sreview example data for this data

TeMs Modelling Tool

Responsible organisation

National Centre for Geacomputation (N

astle upon,

In-Situ Grass Growth Data for Monread Park

cessed to Level 2A (Surface Reflectance) and converted to Cloud Optimized GeoTl

@ recions

s2_|2a
whole collection

Reference

Summary filtered grass plate data for Monread Park. Included files also give individual readings within the survey site, returning the following variabies: In-sity

Sub Category

Grass Growth

Resource language
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KCC Visualisation App

Terrain-Al - Kildare County Council | Data Platform

KCC TEMS

© PAPs

© RAPs

&> GNI Centerline

© Biodiversity

©» EU Human Settlement
© Digital Elevation Model

> Small Area Boundaries
2022

¢ Buiding Use

¢ National Soils Map 2017
© Remote Sensing

© External Boundaries
© Sites

© Base Layers

> RAP Wonderful Barn (KCC)
@ RAP Monread Park (KCC)

@ RAP Pairc na nOg

@ Biodiversity
O Hemeroby
O conductance
O Bird Threatened Richness

O oOrganic Mass

@ Remote Sensing
€ |and Cover
@ AV
€ Airborne

@ Spaceborne
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Start typing or select from below
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PAPs
© RAPs
© RAP Wonderful Barn (KCC)

© RAP Monread Park (KCC)
-

9 Location ... Monread Park (KCC)

Start typing or select from

below

v

Representative Area
Polygons (RAPS)

© Smq - ;\“)
.//

2

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

Parcel Area Polygons
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Data Catalogue  Apps Test Sites Representative Area Polygons
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Representative Area Polygons (RAPs) for Kildare County Council

Site/RAP name PAP type Site location Grass Cut Frequency/Season* Grass Management Anaerobic Potential Drone Grass Hopper
(Lifted/left/baled) Digestion (AD)  for AD acquisition  acquisition
(Fortnightly)
Monread Park [Parklands Naas Multi Yes Yes
1. Fortnightly cuts (16/season) Grass left No Yes
2.  Weekly cuts (Pitches32/season) |Grass left No No
3.  Biodiversity (5/season) Grass left No Yes
Verges 4. Fortnightly cuts (16/season) Grass left No Yes
The Wonderful [Parklands Leixlip Multi
Barn 1. Fortnightly cuts (16/season) Grass left No Yes Yes Yes
2. Annual cut(l/season) Grass lifted & baled No (To farmer) |No
3.  Biodiversity (5/season) Grass left No Yes
Parc nanOg [Canal/Lakes/ Naas Multi
Wetlands 1. Fortnightly cuts (16/season) Grass left No Yes Yes Yes
2. Annual cut (1/season) Grass left No No Yes Yes
3.  Biodiversity (5/season) Grass left
Kilcock Rd Verges Maynooth Fortnightly cuts (16/season) Grass left No Yes Yes Yes
StraffanRd Verges Maynooth Fortnightly cuts (16/season) Grass left No Yes Yes Yes
North Campus Verges (Proxy[Maynooth Fortnightly (16/season) Grass lifted along managed |NA NA Yes Yes (weekly)
(lontas) preas
Maynooth
University
South Campus [Parklands Maynooth 1. Fortnightly cuts(16/season) Grass lifted NA NA Yes Yes
(The Graf); Pitches 2. Weekly cuts (Pitches32/season)  |Grass left NA
Agricultural Sit 2. Annual cut (1/season) Grass lifted and baled NA (To farmer)
Maynooth
University
SallinsAgri Site Agricultural  [Sallins 1. Annual cut, (1/season) Grass grazed or lifted and  [NA (To farmer) [No No No
Site baled

* Grass cutting season typically begins #idrch each year to end of September
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Start typing or select from De\ow'

Monread Park (KCC)

KCQVonreadPark

gue|joSieNHE

heoyisulj|ess

Monread Park RAP

O parkiands
o
© RAPs
© RAP Monread Park (KCC)
GNI Centeriine
Biodiversity
Connectivity
Conductance
© Land Cover
EU Human Settiement
© Digital Elevation Model

Small Area Boundaries
2022

Buiding Use

National Soils Map 2017

© Remote Sensing

© External Boundaries

© Sites

MonreadPark 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

o! w!t Aa aAYAf I NJ
different management activities,
GKAES | t!'t NBLNBA
or smallest management unit)

[

c’
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Monread Park RAP

1 3 or sele
Q Location @ Monread Park (KCC)
© Management
© Segmented Parcels
' © KCCGIS
Sentinel-2 L2A
© GNI Centerline

Select a style - \ S S EU Human Settlement

Small Area Boundaries
2022

Building Use

National Soils Map
2017

© Remote Sensing
© Land Cover
© UAV
LiDAR DTM
LiDAR DSM
© Multispectral

DII Mavic 3M
Reflectance Values.

© Airborne
© Spaceborne
© Landsat
© Sentinel
Sentinel-1 RTC
© Sentinel-2 L2A
© Elevation

© LPIS Parcels

Vegetation timeseriesSentinel 2 data

KCMonreadPark: S2 Timseries covering the period from 2021 to 2024
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Monread Park RAP

Start typing or select from below

Q Location ... Monread Park (KCC)

o e . g ol 3| @ Grasshopper Readings —e @
F s, z Ce W | o ears
Grasshopper Readings

O pitch
Growth data is gathered from Terrain Al Grasshopper measurements

O Parklands
0mm 200 mm

oA
© RAPs
Current Date: 2024-09-12

GNI Centeriine

Biodiversity
Connectivity
2 Conductance
© Land Cover

EU Human Settiement —e @

© Digital Elevation Model

P

Small Area Boundaries
2022

Building Use

National Sois Map 2017

epueioa™ peog,sug\‘?‘s

© Remote Sensing
© External Boundaries
© Sites

© Base Layers

poyisul||eSEMUE||OSt

KCQMonreadPark: Insitu measurements

Vegetation height and biomass timeserie
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Monread Park RAP

Biomass Model to estimate grass growth based on weather and management
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The biomass model, originally developed for agricultural grasslands, performs well over intensively mana

Monread Park
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— ® Observe d
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0
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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

non-agricultural, grasslands

2024-05

2024-07 2024-09
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Monread Park RAP

& i comtabiccortecrows : : .
@ W e @™ Terrain-Al - Kildare County Council | Data Platform TIM | TAI Team Member | Log out ]

Park Field Details X

Q Location @ Monread Park (;<(;c) FIELD DETAILS ~ MODELLING ~ MANAGEMENT
© Management
© Segmented Parcels i Field Details
© KCCGIS 1 .
N Park Field: Grass Growth x
© GNI Centerline ( No data
EU Human Settlement a Sl Type FIELD DETAILS MODELLING MANAGEMENT
Fine lo: =

Small Area Boundaries 2
2022 Soil Detail

Fine loamy drift with limestones Growth Models
Building Use G ywth for mult €
Soil Depth
National Soils Map 40-80
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© Land Cover LPIS Parcel ID d
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T
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3w
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-
&
| © Multispectral
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- %o " : i Park Field: Management
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_— Y : - : Simulate: e
< ‘s, © Airbone
Parcel Area Polygon 1 " ’ . FIELD . Monread Park
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Parcel ID Lo
5C_C_0101A1 2
Celcius Activity for Paddock PM_C_0101PAG 3
P y
arcel Type . g
Parklands =
® . =
Area (m2) MRipects oot Area  Activity  Traffic % Strimming §..
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KCMonreadPark: PAP Descriptor & Biomass Modelling
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Results

Biomass estimates

Conversion to Biomethane

Management Scenarios to evaluai®stBenefit
Reporting at RAP and County Scale
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PAP type* No. of cuts Biomass Estimate Biomethane Estimate
(kg) (-L CHyvolatile kg* solids (VS))

2024 2023 2022 2024 2023 2022

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
1 1,668 3,512 3,662 395 832 868
F?OtSSGi;g 2 S S ol 753 i e Biomassestimateswere convertedto
Estate 5 21,663 30,252 26,694 5,134 7,170 6,327 biomethane following the standard
16 184,096 207,332 200,397 43,631 49,138 47,494 conversion procedure (e.g. McEniry
1 15,056 31,704 33,066 3,568 7,514 7,837 and h Q Y,AZ@]ffﬁ)éWhiCh applies a
2 494 848 730 117 201 173 scalingfactor (237 L CH, kg VS)
Parklands 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, 12,458,
e 16,32 892,029 1,093,101 1,030,965 211,411 259,065 244,339

168ha)

*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.
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Management Scenarios

A Scenario & Current Management + Costs

A Scenario B Current Management + Grass Collection for Biomethane Production + Costs

A Scenario € High Intensity Management + Grass Collection for Biomethane Production + Costs
A Scenario [ Low Intensity Management + Grass Collection for Biomethane Production + Costs




RAP Scale

RAP Monread Park (KCC)

Details for this Representative Area Polygon (RAP)

Scenario
Description

Total Mo. of PAPs

Total Area (Ha)

Total Biomass
(Kgs)

Total Biomethane
(Litres)

Coats

Total Depot Costa
(Trip A)

Total AD Costs (Trip
E)

Total AD
Processing (£0.03/
Ka)

Total Contractor
Coats

Total Costs

KCMonreadPark: Reporting Tool at RAP Scale

A

Current grass cut
frequency - grasa is
cut

17

13.46835

£31,807

£31,807

B

Current grass cut frequency
but grasa is cut and collected

17

13,4685

132,914

31,501

£6.77

£227.64

£3,987 41

£120,133

£133,355

C

Grass is cut and
collected more
frequently

17

13.4685

144,301

34,247

€£17.03

£662.22

£4335.04

£150,400

£155,423

D

Grass is cut and
collected less
frequently

17

13 4685

129,378

30,663

£3.33

£206.04

£3981.325

£521432

£56,236
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CostBenefit

RAP Kildare Co.

Details for this Representative Area Polygon (RAP)

A B
R L Currant grass cut frequency - Current grass cut frequency but grass is
Scenario Description .
grass is cut cut and collectad
Total Mo. of PAPs 982 98z
Total Area (Ha) 168.2323 168.2323
Total Biomass (Kgs) o 1,254,183
Total Biomethane
- o 297,241
(Litres)
Costs
Tetal Depot Costs (Trip
1] £2,530.07
A)

O u I I y C a ‘ ! Total AD Coste (Trip B) o £B8,935.11
Total AD Processing o £37625.40
(€0.03/Kg) e
Total Contractor Costs £229,162 £1,072,658
Total Costs £220,162 £1,121,769

KCMMonreadPark: Reporting Tool at county scale

c

Grass is cut and collectad
maore fraquently

932

168.2323

1,716,883

406,901

€3,368.51

€12468.26

€51,506.48

£1,622,056

£1,680,390

D

Grass is cut and collected
le=z frequently

932

168.2323

1,245,042

295,075

£1,043.22

£3,842.45

€37351.27

€442181

£484,418



CostBenefit

Scenario Name A B C D
Scenario description Current Managemeni Current Management 4 High Intensity Low Intensity
( :O u nt S Cal e Grass Collection Management + Grass| Management +
y Collection Grass Collection
COSTS
Total Depot Costs (Trip A) € € HZ € 02X EMZN
Scenario D Low intensity Total AD Costs (Trip B) € €y X € MH : €0X
man_ageme_ntdellvers ¢20Ff 15 t NPOSaaAy € . €0T3 EPMS €E0T X0
relatively high volume of Total Contractor Costs € HH O emzaT € M3 CH €nnH
biomethane for lower cost
) Total Costs EHHOD €EMZEZMH EMXZCY enyn
when compared to Scenarios
B&C BENEFITS
Renewable energy generated (Biometh:
= more optimal conditions Renewable energy generated (Biomethi
) ; ) in Kgs) 0 1,254,18: 1,716,88: 1,245,04.
for biodiversity
Biomethane tonnes of CO2e (tCO2e) 0 13 17 12
Diesel equivalent (tCO2e) - 158 21€ 157
Potential tCO2e saving relative to Diese 0 146 19¢ 14E
Potential tCO2e saving(%) 0 92 92 92
Potential carbon credit value
0Xecpki/ huSo 0 e P € MH 3 e p>
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Ecosystem Services and Accounting

A 9ystem ofEnvironmentalEconomicAccounting SEAA framework
A County Scale Indices
A RAP Scale Indices
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The System Environmental Economic Accounting (SEEA) framework

Applications of SEAA indicators
A SDG monitoring

A Biodiversity

A Climate change

A Policy making

STOCK ACCOUNTS ~ FLOW ACCOUNTS

(& change in stocks)

Ecosystem Ecosystem

Ecosystem

service
(flow & use)

extent condition

Ecosystem

asset account
(stocks &

Ecosystem

service
(flow & use)

Physical
accounts

Monetary
accounts

change in stock)

Figure 1: Ecosystem accounts and how they relate to each other

https://seea.un.org/ecosystem

-accounting




