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GLOSSARY OF TERMS

ARCGIS - GIS software

BER - Building Energy Rating

BEI - Baseline Emission Inventory

CCC - Carlow County Council

CIBSE - Chartered Institution of Building Energy Services Engineers
CNG - Compressed Natural Gas

CH,- Methane

CO, - Carbon Dioxide

CO.eq - Carbon Dioxide equivalent, metric for GHP
CSO - Central Statistics Office

DZ - Decarbonisation Zone

ETS - Emissions Trading Scheme

EV - Electric vehicle

F-gases - Fluorinated gases

GHG - Greenhouse Gas Emissions

GIS - Geographical Information Systems

GWh - Gigawatt-hour

GWP - Greenhouse Warming Potential

kt - Kilotons

ktoe - kiloton of oil equivalent

kWh - Kilowatt Hour

LACAP - Local Authority Climate Action Plan

LED - Light-emitting diode

LPIS - Land Parcel Identification System

LPG - Liquid Petroleum Gas

LULUCF - Land Use, land use change, and forestry
M&R - Monitoring and Reporting

MWh - Megawatt-hour

Non-ETS - Non-Emissions Trading Scheme

N.O- Nitrous oxide

PRTR - Pollutant Release and Transfer Register
PSVs - Public Service Vehicles

SAP-ID - Small Area Population-Identification Number
SEAI - Sustainable Energy Authority of Ireland

SEU - Significant Energy Use

SFs- Sulphur hexafluoride

SECAP - Sustainable Energy and Climate Action Plan
TFC - Total Final Consumption

UNFCCC - United Nations Framework Convention on Climate Change
WWTP - Wastewater Treatment Plant
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EXECUTIVE SUMMARY

The total GHG emissions from the decarbonisation zone in

2018 were 108.6 ktCO,eq and the energy consumption in
the DZ was found to be 393.6 GWh

The national carbon reduction targets set out in the Irish Governmental “Climate Action Plan” [1]are
51% reduction by 2030, compared to 2018 levels.

Carlow County Council is required, under Section 16 of the Climate Action Plan [1], to prepare a
Local Authority Climate Action Plan (LACAP)*. The LACAP will outline the pathway for Carlow County
Council to reduce its Greenhouse Gas Emissions (GHG) by the required 51% by 2030.

The LACAP includes to identify and deliver a Decarbonising Zone (DZ) within the local authority area
to act as a test bed for a range of climate mitigation, adaptation, and biodiversity measures in a
specifically defined area through the identification of projects and outcomes that will assist in the
delivery of the National Climate Objective.

The methodology used is in accordance with Technical Annex C: Climate Mitigation Assessment” [2]
and the SEAI/CODEMA supporting guidance document “Developing CO, Baselines A Step-by-Step
Guide For Your Local Authority (2017)” [3]. These guidelines outlined the Tier 3 approach to be taken
in the development of the Baseline Emissions Inventory at local level for the Decarbonisation Zone
(DZ). Tier 3 is the bottom-up special-led approach for data analysis, to look at a local level of GHG
emissions across various sectors which include:

e Carlow County Council
Commercial & Industrial
Residential

Social Housing
Transport

e Agriculture

o Waste & Wastewater

The Tier 3 Baseline Emissions Inventory (BEI) outlines the GHG emissions data for the baseline year
2018, in order to establish the absolute GHG emissions target for 2030 for the Carlow Town DZ.
Carlow County Council has full accountability and obligations to reduce its own GHG emissions by
51% by 2030, and can influence, co-ordinate, facilitate and advocate for all other sectors to reduce
their own GHG emissions by the same 51% by 2030.

The Decarbonisation Zone chosen is in Carlow Town, as outlined in Figure 1.

https://www.gov.ie/en/publication/f5d51-guidelines-for-local-authority-climate-action-plans/
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CARLOW TOWN DECARBONISATION ZONE

[ carlow Town DZ
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Figure 1. Decarbonisation Zone - Carlow Town, County Carlow.
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In order to ascertain the GHG emissions per sector, the energy consumption has also been analysed
and is reported alongside the GHG data in this report. Although not the focus of the report, which is
GHG emissions, the energy data has been included for reference purposes, as it is the energy data
that is converted to CO,eq. GHG emissions in some sectors (where applicable).

The breakdown of GHG emissions and energy consumption per sector from within the
Decarbonisation Zone, in 2018, is shown in Figure 2, and is as follows:

Carlow County Council

e Total Local Authority GHG emissions produced in the Carlow Town DZ were 1.3 ktCO,eq
e Totalfinal energy consumption in the Carlow Town DZ was 4.4 GWh

Commercial

e Total Commercial GHG emissions produced in the Carlow Town DZ were 25.0 ktCO.eq
o Totalfinal energy consumption in the Carlow Town DZ was 92.9 GWh

Residential

e Total Residential GHG emissions produced in the Carlow Town DZ were 30.2 ktCO,eq
e Totalfinal energy consumption in the Carlow Town DZ was 114.4 GWh

Social Housing

e Total Social Housing GHG emissions produced in the Carlow Town DZ were 2.8 ktCO.eq
e Totalfinal energy consumption in the Carlow Town DZ was 10.8 GWh

Transport

e Total Transport GHG emissions produced in the Carlow Town DZ were 44.8 ktCO,eq
e Totalfinal energy consumption in the Carlow Town DZ was 170.6 GWh

Agriculture

e Total Agriculture GHG emissions produced in the Carlow Town DZ were 4.0 ktCO,eq
e Totalfinal energy consumption in the Carlow Town DZ was 0.5 GWh

Waste & Wastewater

e Total Waste GHG emissions produced in the Carlow Town DZ were 0.6 ktCO.eq

As a result, the total GHG emissions from the Decarbonisation Zone in 2018 were 393.6 kt CO.eq
and the energy consumption in the DZ was found to be 108.6 GWh

Working in Partnership - Raising Awareness
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Total GHG
Total Energy . .

Carlow Town Emissions

(GWh)

(ktC0O2 eq.)
Carlow County Council 4.4 1.3
Commercial and Industrial 92.9 25.0
Residential 114.4 30.2
Social Housing 10.8 2.8
Transport 170.6 44.8
Agriculture 0.5 4.0
Waste & Wastewater 0.0 0.6

Totals 393.6 108.6

Table 1: Breakdown of GHG emissions & energy consumption per sector within
Carlow Town DZ, 2018

Agriculture [JWaste and Waterwater J§ Carlow County Council
3.7% 0.5% 1.2%

Figure 2. Total GHG emissions for Carlow Town DZ by sector type in 2018
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1.0 INTRODUCTION

The 2030 Emission Reduction Target as set out in the Climate Action and Low Carbon Development
(Amendment) Act 2021 [1] is a 51% absolute reduction in overall greenhouse gas emissions by 2030
and setting us on a path to reach net-zero emissions by no later than 2050, as committed to in the
Program for Government.

Carlow County Council is required, under Section 16 of the Climate Action and Low Carbon
Development (Amendment) Act 2021 [1], to prepare a Local Authority Climate Action Plan (LACAP)
[4]%. The LACAP will outline the pathway for Carlow County Council to reduce its Greenhouse Gas
Emissions (GHG) by the required 51% by 2030. The LACAP includes identifying and delivering a
Decarbonising Zone (DZ) within the local authority area.

1.1 WHATIS A DECARBONISATION ZONE?

A Decarbonation Zone is a spatial area identified by the local authority in which a range of climate
mitigation, adaptation and biodiversity measures and action owners are identified to address local
low carbon energy, greenhouse gas emissions, and climate needs to contribute to national climate
action targets.

Decarbonation Zones are a demonstration and test bed of what is possible for decarbonisation and
climate action at local and community levels, to help support and realise national climate ambition.

The Decarbonation Zone is the focus for a range of climate mitigation, adaptation and biodiversity
measures including the identification of projects and outcomes to assist in the delivery of the
National Climate Objective, see Figure 3. This setup includes 4 steps:

IMPLEMENTATION
AND REPORTING.
CARLOW TOWN
WAS SELECTED
AS THE
DECARBONATION
ZONE FOR
COUNTY

CARLOW

PREPARING BUILDING THE J DEVELOPING
THE GROUND EVIDENCE THE
BASE FRAMEWORK
OF CLIMATE
ACTION - AN
INTEGRATED
APPROACHTO

CLIMATE
ACTION

Figure 3. Decarbonation Zone measures step by step

2 https://www.gov.ie/en/publication/f5d51-guidelines-for-local-authority-climate-action-plans/

Working in Partnership - Raising Awareness

Providing Support - Delivering Low Carbon



£ souTHEAST
D ENERGY AGENCY

This report is part of Step 2 Building the Evidence, a Tier 3 Bottom-up Spatially led Approach and
represents a Baseline Emission Inventory (BEI) for the dedicated Decarbonation Zone. The GHG
emission levels from various sectors from 2018 within the DZ have been identified, which has
created the baseline form which 2030 savings targets are set.

For the purpose of this report and the data analysis, all GHG are converted and reported as tonnes
of CO,equivalent, or tCO,eq.

The collection and analysis of the relevant data used throughout this report was prepared in line
with the methodology provided in the “Local Authority Climate Action Plan Guidelines” [4],
Technical Annex C: Climate Mitigation Assessment” [2]. All data sources of this quantitative bottom-
up spatially led approach BEI need to have a spatial element to allow it to be mapped in
geographical information systems (GIS).

1.2 IDENTIFICATION OF THE CARLOW TOWN DZ

Following a detailed evaluation period which included engagement with key stakeholders, in April
2021 Carlow County Council selected the Carlow Town area as the Counties Decarbonisation Zone.
Outlined below is the boundary of the DZ, which encompasses 3 Electoral Divisions: Carlow Town
Urban Electoral Divisions, Carlow Rural Electoral Division and Graigue Urban.

There are 3 Electoral Divisions linked to the DZ
There are 80 Small Area’s linked to the DZ
There are 41 1km Grids linked to the DZ

The data sets available for analysing the GHG emissions within the DZ are:
1. MapeElre (available in km Grids)
2. 2016 Census Small Area Population (Available in SAP ID’s)?
3. Census 2018 Agricultural data (available per Electoral Division)

The total population within the DZ was found to be 20,511 as per
the Census 2018 Small Area Population data sets.

This equates to 36% of the total population of County Carlow
(2016 Census).

The DZ boundary line dissects the three main data source boundary lines. The percentage of each
area that lies within the DZ was estimated and this was used to ascertain the GHG emissions from
each sector within the DZ.

3 https://visual.cso.ie/?body=entity/ima/cop/2016&boundary=C03736V04484
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The total area of the Decarbonisation Zone is 25.5km

This equates to 3% of the total area of County Carlow.

CARLOW TOWN DECARBONISATION ZONE

[ carlow Town DZ
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Figure 4: Carlow Town Decarbonation Zone
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CARLOW TOWN DZ VS. SMALL AREAS CARLOW TOWN DZ VS. MAPEIRE GRID CARLOW TOWN DZ VS. ELECTRORAL DIVISIONS
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1.3 METHODOLOGY FOR THIS DZ

The methodology used in this report is in accordance with Technical Annex C: Climate Mitigation
Assessment” [2] and the Codema supporting guidance document “Developing CO, Baselines - A
Step-by-Step Guide For Your Local Authority (2017) [3]. These guidelines outlined the Tier 3
approach to be taken by the Local Authorities in the development of the Baseline Emissions
Inventory (BEI) at local level. All data sources of this quantitative Bottom-up spatially led approach
BEI have a spatial element to allow it to be mapped in geographical information systems (GIS).

Tier3isthe bottom-up and spatially led approach for data analysis, which takes local-scale datasets
to look at the Carlow Town DZ’s GHG emissions across various sectors which include:

e Carlow County Council
Commercial & Industrial Processes
Residential

Social Housing

Transport

e Agriculture

o Waste & Wastewater

The BEI will include the extraction of Carlow Town DZ’s direct GHG emissions from these different
sectors and will therefore shape the specific target of Carlow Town Decarbonisation Zone that will
feed into the Carlow County Council Local Authority Climate Action Plan (LACAP).

Carlow County Council has full accountability and obligations to reduce its own GHG emissions
within the Carlow Town DZ by 51% by 2030, and can influence, co-ordinate, facilitate and advocate
for all other sectors to reduce their own GHG emissions by the same 51% by 2030. This Tier 3 BEI
therefore outlines the 2018 baseline data for Carlow County Council GHG emissions within the DZ
as a separate sector.

The Tier 3 approach is predominantly linked to spatial data and is therefore used to map the GHG
emissions within the DZ using geographical information systems (GIS) software - this shows the
areas and sectors within the DZ that produce the highest GHG emissions, allowing for engagement
with the key stakeholders within the DZ.

The Tier 3 approach can only be completed where local data sources exist and are made available.
This report has been completed using the data sources available at the time and can be updated as
more data is made available.

Each sectoral chapter below outlines the individual methodologies used for the analysis and
extraction of Energy & GHG emissions within the DZ.

It is important to note that the TIER 3 BEl is a ‘snapshot in time’ of an area’s GHG emissions
sources, and it is not an inventory of emission reduction opportunities [2, pp. 6, 16]

Working in Partnership - Raising Awareness
Providing Support - Delivering Low Carbon
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2.0 CONTEXT

2.1 CLIMATE CHANGE CHALLENGE

Climate change is widely recognised as the greatest environmental challenge of our time. The
evidence of this can be seen globally; in Ireland this is demonstrated by rising sea levels, extreme
weather events and changes in the eco-system.

Ireland has committed to reduce its emissions by the year 2020 and 2030 (relative to 2005 levels). It
is particularly important for urban regions to focus on their reduction in emissions, as more than
70% of global emissions are caused by activities in urban areas, such as manufacturing,
transportation and energy demand (Shaoging et al. 2015)*. Carbon sinks tend to be limited in cities,
given the amount of built-up areas, and the limited amount of natural eco-systems, which have the
ability to absorb CO..

There are many significant additional benefits to reducing CO, levels and increasing the share of
renewable energies. These include a decrease in dependency on fossil fuels, which in turn results in

a higher security of energy supply, better health, lower energy costs, an increase in the city’s
competitiveness, and a more sustainable economy.

2.2 ENERGYAND EMISSION TARGETS

2030 Energy & Emission EU Targets®
The EU Commission has set out key targets for 2030 for all its member states®.

¥ G
’f\m & IL i

+32.5% +32% -40%
Renewable Energy Energy Efficiency Greenhouse Gas
Consumption Improvement Emissions

Figure 6. EU 2030 Targets

4 Shaoging, C., Bin C.,, 2015 Urban energy consumption: Different insights from energy flow analysis, input-output analysis and
ecological network analysis. Beijing Normal University, China.

5https://climate.ec.europa.eu/eu-action/european-green-deal/2030-climate-target-plan_en

6 https://climate.ec.europa.eu/eu-action/climate-strategies-targets/2030-climate-energy-framework_en
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Objectives are to set a more ambitious and cost-effective path to achieving climate neutrality by
2050, stimulate the creation of green jobs and continue the EU’s track record of cutting greenhouse
gas emissions whilst growing its economy, and encourage international partners to increase their
ambition to limit the rise in global temperature to 1.5°C and avoid the most severe consequences of
climate change.

The 40% greenhouse gas target is implemented by the EU Emissions Trading System the Effort
Sharing Regulation with Member States' emissions reduction targets and the Land use, land use
change and forestry Regulation. In this way, all sectors will contribute to the achievement of the
40% target by both reducing emissions and increasing removals.

2030 Energy & Emission Targets for Ireland [5] [6]:
The government has reached agreement on Sectoral Emissions Ceilings, which set maximum limits
on greenhouse gas emissions for each sector of the Irish economy.

An “overall target of 51% reduction by 2030 can only be met if all sectors work together”.

These Sectoral Emissions Ceilings have been set for the electricity, transport, buildings, industry
and agriculture sectors, delivering on a key Programme for Government commitment.

Sector Reduction 2018* 2030 ceiling *

Electricity 75% 10.5 3MtCO2eq
MtCO2eq

Transport 50% 12 MtCO2eq 6 MtECO2eq

Buildings (Commercial and 45% 2 MtCO2eq 1 MtCO2eq

Public)

Buildings (Residential) 40% 7MtCO2eq 4 MtCO2eq

Industry 35% 7 MtCO2eq 4 MtCO2eq

Agriculture 25% 23MtCO2eq 17.25

MtCO2eq
Other* 50% 2 MtCO2eq 1 MtCO2eq

* = Figures for MtCO2eq for 2018 and 2030 have been rounded. This may lead to some discrepancies.

*k —

= F-gases, Petroleum Refining and Waste

Figure 7: Average sectorial emission ceilings for 2030 for Ireland (Taoiseach, 2022)
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https://climate.ec.europa.eu/eu-action/effort-sharing-member-states-emission-targets_en
https://climate.ec.europa.eu/error/404_en
https://climate.ec.europa.eu/error/404_en

© souTH EAST
D ENERGY AGENCY

66

The development of Sectoral Emission Ceilings
and the introduction of Carbon Budgets were
provided for in the Climate Action and Low
Carbon Development (Amendment) Act 2021. The
Act required the Climate Change Advisory Council
to prepare, publish and submit a proposed Carbon
Budget programme that would support a 51%
reduction in greenhouse gas emissions by 2030,
relative to 2018 emission levels, and the legally-
binding national climate objective of achieving
net zero emissions by 2050.

29

7 https://www.gov.ie/en/press-release/dab6d-government-announces-sectoral-emissions-ceilings-setting-ireland-on-a-pathway-to-

turn-the-tide-on-climate-change/
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3.0 ScoPEOF REQUIREMENTS & TARGETS

3.1 REQUIREMENTS

The following elements for the Tier 3 Baseline Emissions Inventory (BEI) were for the Carlow Town
DZ required by Carlow County Council, as outlined in Annex C [2]® of the Local Authority Climate
Action Plan Guidelines [4]

e Acalculation of the Greenhouse Gas (GHG) emissions resulting from activity within the
geographical boundary of the DZ area.

e Visual representation of the resulting GHG emissions baseline, broken down as far as
possible

o Adetailed report outlining the methodology, assumptions and all data sets used to
formulate the BEI, and an executive summary customised for a non-technical audience.

o Acalculation of the emissions reduction required, based on the baseline, to meet the
national climate action plan 2030 targets.

e Presenting the findings to Carlow County Council Climate Action Team.

3.2 EMISSIONS SCOPE

The GHG Protocol Corporate Standard categorise greenhouse gas emissions as Scope 1, Scope 2,
and Scope 3 emissions. This report analyses Scope 1 emissions, which are direct emissions
associated with the direct consumption and activity. This does not include emissions associated
with the purchase of energy (Scope 2) or indirect emissions from the value chain (Scope 3).

e Scope 1emissions - Thisincludes the GHG emissions that are generated directly owned or
controlled by an organisation - for example use of natural gas for running boilers or liquid
fuels to run a fleet of vehicles.

e Scope 2 emissions - This includes all indirect GHG emissions from the generation of the
electricity purchased and used by an organisation at local or international sites - for
example the average fuel mix of grid based electricity.

e Scope 3 emissions - This includes the indirect GHG emissions that occur in an
organisation’s value chain of downstream and upstream activities

The emissions accounted for in the MapElre data source includes both ‘emissions trading scheme’
(ETS) and ‘non-emissions trading scheme’ (non-ETS) sectors and emissions. This includes all
emissions locally produced from sectors, those produced by large industries, buildings (residential
and commercial), industrial processes, waste, transport, agriculture, and land-use. Domestic
aviationis also accounted for however, it does not include emissions from intra-EU aviation as those
are not considered part of Ireland’s total reportable greenhouse gas emissions. More detail can be
found in the EPA 2022 Report [8].

8 https://assets.gov.ie/250051/e165c6b5-3eed-487d-b4ec-1db46dcec7el.pdf
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¢ Emissions Trading Scheme (ETS) - This means that GHG from certain sectors are treated
as a commodity or product that can be traded on the EU carbon market. This includes
emissions from large industries, electricity generators, and the aviation industry.

e Non Emissions Trading Scheme (Non-ETS) - This means that GHG from sectors that
cannot be traded on the EU carbon market. Non-ETS emissions include greenhouse gas
emissions from homes, cars, small businesses, and agriculture.

3.3 EMISSION TARGETS

The methodology on how to complete the Climate Mitigation Assessment is outlined in “Technical
Annex C: Climate Mitigation Assessment [2]” of the Local Authority Climate Action Plan Guidelines”
published in March 2023 [4].

The Baseline Emissions Inventory (BEI) is a key instrument that will enable Carlow County Council
to measure the impact of all actions related to emission reductions across its own operations as
well as varying sectors of society. The BEI represents an evidence-based approach to not only
inform appropriate emission reduction actions, but also measure progress overtime.

It is important to note that the BEl is a
‘snapshot in time’ of an area’s GHG emissions

sources, and it is not an inventory of emission
reduction opportunities [2, pp. 6, 16]

3.4 CARBON-OFFSETTING

Calculations on ‘carbon offsetting’ are not included in this analysis [2, p. 9] as currently offsetting
cannot be used to meet the public sector’s mandatory emissions and energy targets. Carbon
offsetting is a practice which involves an organisation removing or offsetting the same amount of
carbon emissions from the atmosphere to compensate for the carbon emissions that it emits.

Large renewable energy projects like wind and solar farms that are connected to the national
electricity grid contribute to the reduction of emissions at a national level and are reflected in
reduced emissions intensity of electricity generation. Therefore, the associated reductions cannot
be counted separately at a local level, as this would be ‘double counting’ the emission reduction.

Working in Partnership - Raising Awareness
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3.5 EMISSION FACTORS

Emission factors are used to convert energy use to CO,eq emissions. Emissions factors for different
fuel types are published by SEAI annually and the 2018 factors were used for this report as the
baseline yearis 2018°. The emission factors are dependent on the type of fuel used, as different fuels
have different emission factors. Figure 8 below illustrates the emission factors for different fuel
types. It should be noted that Peat has the highest emission factor, as it has the highest emissions
in kgCO.eq for every 1 kWh of energy use.

tCO./T) g CO,/kWh
(NCV) (NCV)
Liquid Fuels
Motor Spirit (Gasoline) 70.0 2519
Jet Kerosene 714 2570
Other Kerosene 714 257.0
Gas/Diesel il 733 2639
Residual Oil 76.0 2736
LPG 63.7 2293
Naphtha 733 264.0
Petroleum Coke 92.9 3345
Coal 946 340.6
Milled Peat 116.7 420.0
Sod Peat 104.0 3744
Peat Briquettes 98.9 355.9
. Gs |
Natural Gas 56.9 204.7
(2018) 104.2 375.2

Figure 8. SEAI Emission Factors 2018

3.6 CO,EQUIVALENTS

Each greenhouse gas (GHG) has a different global warming potential (GWP) and persists for a
different length of time in the atmosphere. The following Table 2 shows the 100-year global
warming potential for greenhouse gases reported by the United Nations Framework Convention
on Climate Change (UNFCCC).*®

o https://www.seai.ie/publications/Energy-Emissions-Report-2020.pdf

10 https://climatechangeconnection.org/emissions/co2-equivalents/
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Greenhouse Gas Formula 100-year GWP (AR&)
Carbon dioxide COo, 1
Methane CHy 25
Nitrous oxide N,O 298
Sulphur hexafluoride SFg 22,800
Hydrofluorocarbon-23 CHF3 14,800
Hydrofluorocarbon-32 CH,F; 675
Perfluoromethane CF, 7,390
Perfluoroethane C;F; 12,200
Perfluoropropane CsFg 8,830
Perfluorobutane C4F10 8,860
Perfluorocyclobutane c-C4Fg 10,300
Perfluoropentane CsFz 13,300
Perfluorohexane CsF1s 9,300

Table 2: CO, equivalents Climate Change connection!

3.7 ASSUMPTIONS & LIMITATIONS

Itisimportant to note that there are assumptions used in all methodologies for local level emissions
baseline. These are required as it is impossible to create a completely accurate picture of all
emissions.

All data from the Central Statistical Office come from the 2016 (population), 2020 (agriculture)
otherwise 2018 (baseline year) census datasets. This is as per the Technical Annex C: Climate
Mitigation Assessment” of the Local Authority Climate Action Plan Guidelines” [2] and referring to
Developing_CO,_Baseline_-_A_Step-by-Step_Guide_for_your_Local_Authority (2017)*2 [3].

Afull list of Assumptions and data sources can be found in Appendix A of this report.

H https://climatechangeconnection.org/emissions/co2-equivalents

12 https://www.codema.ie/images/uploads/docs/Developing_CO2_Baseline_-_A_Step-by-Step_Guide_for_your_Local_Authority.pdf
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4.0 CARLOW TOWN DECARBONISATION ZONE
SECTORIAL RESULTS

This section outlines the GHG emissions assocaited with the indivudal sections highlighted in the
Tier 3 Methodology. Specific methodologies, analysis and maps of GHG emissions associated with
each sector within the DZ are included. They are presented in the following order:

Carlow County Council

Commercial & Industrial Processes

Residential

Social Housing

Transport

Agriculture
Waste & Wastewater

O 1 Carlow County Council @

Commercial

03 Residential }/@\

Social Housing a

o
/57 ) Transport _E%

Agriculture W

Waste & Wastewater

No ok~ wnNE

LL[]11]

Tz, ..

a

E
N

)

Figure 9. Sectors GHG emissions are associated with in this Report
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5.0 CARLOW COUNTY COUNCIL

Along with the energy use of their buildings and facilities, local authorities are also responsible for
public lighting in their area, and their fleet vehicles. This section describes the steps to find the
energy use and emissions for the local authority DZ area. This reporting is done through the public
sector SEAI Monitoring and Reporting System (M&R).

5.1 METHODOLOGY

The main data source is the SEAI M&R system, where the energy consumption can be extracted for
Carlow Town DZ. This was broken down by type of energy use, electricity, thermal (LPG, natural gas,
kerosene, gas oil and wood) and transport (diesel, petrol and biofuels). The energy use was then
broken down into three categories of Significant Energy Users (SEU):

e Buildings / Facilities
e PublicLighting
e Transport

SEAI PUBLIC
SECTOR
MONITORING &
REPORTING
SYSTEM

STEP 4
STEP 1 SIEE STEP 3 CALCULATE ENERGY SIEED

IDENTIFY ALL TOTAL FINAL CONS{'JT\;{ETION CONSUMPTION BY TOTAL MUNICIPAL
MUNICIPAL SECTORS CONSUMPTION FUEL TYPE FOR ALL €O, EMISSIONS

PROFILE MUNICIPAL SECTORS

ACCESS M&R

Figure 10. Local Authority Methodology (Codema 2017)

Source Data Description
SEAI, Public Sector Database of all the local authority's energy use for different
Monitoring & Reporting sectoral activities, by fuel type
System [9]
SEAI, Emission Factors®® Converting energy use by fuel type into CO,
emissions

Table 3: Local Authority Sector Data Sources

The detailed methodology used based on the guidance report, Developing CO, Baselines A Step-by-
Step Guide For Your Local Authority (2017) [3].

13 https://www.seai.ie/publications/Energy-in-lreland-2019-.pdf
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5.2 ANALYSIS & MAPPING

Energy consumption for the different buildings was obtained from the Monitoring & Reporting
system of the SEAI and subsequent application of SEAI emission factors for the type of fuel used in
such facilities.

Regarding local authority fleet, a weighted average which is based on population served for County
Carlow and Carlow Town DZ was applied to obtained public fleet that serves Carlow Town DZ area.
This weighted-average was applied for all fleet that are powered by the different fuel types -
electricity, fossils and renewables - and amount of energy consumed with equivalent carbon
emissions obtained based on SEAI factors.

There is available data on number of public lights and their corresponding power ratings within the

DZ area. All public lights within the area are powered by electricity and for each rated power, the
total number of lamps and poles were utilized to obtain the total energy consumed.

From the M&R system, there were 19 Local

Authority buildings/facilities within the DZ area

Working in Partnership - Raising Awareness
Providing Support - Delivering Low Carbon
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CARLOW TOWN DZ - CARLOW COUNTY COUNCIL
BUILDINGS

[ carlow Town DZ
Carlow LA Buildings

¢ Assembly Rooms
Carlow County Hall
Carlow Enterprise House
Carlow Fire Station
Carlow Library
Carlow Museum
Carlow Town Hall
Castle Hill Centre
Electric Gate - Oak Park
Foresters Hall
Fountain Potato Market
Green Road - Recycling Bank
Kernanstown Civic Amenity
Kernanstown Machinery Yard
Lodge - St Mary's Cemetery
New Oak Centre
Oak Park - Forest Park
Public Toilets
Visual Centre
Water Lane - Car Park

e & & & & © o & @ o & & o

® @ & & o o

Figure 11. Carlow Town DZ - Carlow County Council Buildings
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There are a total of 3,446
public lights within the
DZ area, consisting of a
mixture of LED and non
LED lamps.

28% of public
lights are LED

CARLOW TOWN DZ - PUBLIC LIGHTING

[ carlow Town DZ

Carlow LA PL

« CFL

« COS

© LED e -
« MER

° MHL

« PLL

© SON |
+ SOX . . -
© SXHF L/

Figure 12. Public Lighting Location - Carlow Town DZ
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5.2.1 ENERGY

Total energy consumption by Carlow County Council within the Decarbonisation Zone use in 2018
was 4,420 MWh (4.4 GWh).

e Building & facilities were the highest energy consumer, accounting for 2,236.1 MWh (51%)
of the total energy consumption.

e Public lighting accounted for 1,517.6 MWh of energy (34%)

e Transport fuels accounted for 666.3 MWh of energy (15%)

2,500

51%
2,000
34%
1,500
=
2
=
1,000
500
0
Building/ Public Lighting Transport
Facilities

Figure 13. 2018 energy consumption, in MWh, by Carlow County Council by SEU Category

5.2.2 GHG EMISSIONS

When energy use was converted into GHG emissions, Carlow County Council within the
Decarbonisation Zone’s total emissions amounted to 1,320 tC0.eq (1.3 ktCO.eq)

e Buildings/facilities accounted for 580.3 tCO,eq (44%)
e This was followed by Public Lighting with 569.4 tCO,eq (43%)
e Transport accounted for 170.4 tCO.eq (13%)

Working in Partnership - Raising Awareness
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600 44%
400
o
]
3]
o
%]
et
200 13%
0
Public Lighting Transport

Building/ Facilities
Figure 14. 2018 GHG emissions in tCO2eq, by Carlow County Council by SEU Category

Working in Partnership - Raising Awareness
Providing Support - Delivering Low Carbon




£ souTHEAST
D ENERGY AGENCY

CARLOW TOWN DZ - CARLOW COUNTY COUNCIL BUILDINGS
\‘\ [ carlow Town DZ ‘

Carlow LA Buildings
GHG Emissions

[ carlow Town DZ

Carlow LA Buildings
Energy Consumption

(MWh) | (tCO2eq)
e 0-1 e 0-1
1-10 » 1-10
o 10 - 100 o 10-100
e 100 - 1000 e 100 - 1000

-

Figure 15. Energy and Emissions Carlow County Council Buildings
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Key Findings

The final energy
used by Carlow
County Councilin
2018 was

4.4
GWh

Total final emissions
generated by Carlow
County Councilin
2018 were

1.3
KtCOeq

Energy and GHG Emissions from Carlow County Council

[ Fowilfues | RencwableEnergies |
Carlow County Council | o\ oo Total
m Heating ok “mm
Building/ Facilities (MWh) 756.3 1,461.5 183 2,236.1
Public Lighting (MWh) 1,517.6 1,517.6
Transport (MWh) 632.9 134 20.1 666.3
v
Total Energy (MWh) 2,273.8 1,461.5 632.9 134 18.3 20.1 4,420.0
Buildings / Facilities (tCO,eq) 283.8 296.5 580.3
Public Lighting (tCO,eq) 569.4 569.4
Transport (tCO,eq) 167.0 34 - 170.4
Total Emissions (tCO,eq) 853.1 296.5 167.0 3.4 - 1,320.0

Figure 16: Carlow Town DZ BEI Inventory, Energy and CO.eq Emissions

Working in Partnership - Raising Awareness
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6.0 COMMERCIAL & INDUSTRIAL PROCESSES

The Commercial sector includes both the commercial and the industrial sectors data. Typical fuels
used here are solid fuels (such as coal, peat) and petroleum fuels (such as diesel, heating oil,
kerosene).

In Tier 3, Industrial Processes is included within the Commercial Sector.

6.1 METHODOLOGY

Two main data sources were used, which were: data from the Valuation Office and energy
consumption benchmarks for different building categories from the Chartered Institution of
Building Services Engineers (CIBSE).

SRR CIBSEGUIDE-F
ENERGY CSO, National
SOURCE VALUATION % : SEAI EMISSION
OFEICE EFFICIENCY IN Breakdown of FACTORS

BUILDINGS & Fuels
TM:46

STEP 1 STEP 2 STEP 3 STEP 4 5
IDENTIFY TOTAL GROUP e
NUMBER OF COMMERCIAL Togatggm’;gg“g“ SE'E%E;REQLER%Y TOTAL COMMERCIAL
COMMERCIAL PROPERTIES BY COZ EMISSIONS

PROPERTY TYPE USE BY FUEL TYPE

PROPERTIES PROPERTY TYPE

Figure 17. Commercial Methodology (Codema 2017)

Data from the Valuation Office provides the floor area of industries and commercial business within
Carlow Town DZ, which can be applied to the energy consumption benchmarks from CIBSE for
typical energy used by the building.

The Industrial Processes emissions is extracted directly from the MapElre data. This is non energy
related emissions, as energy related emissions are calculated as per the above methodology. The
MapElre data for industrial Processes was added to the total Commercial data and is reported in
this Chapter together.

Source Data Description

Valuation Office [10] Database of all commercial properties in a local
authority area, and their respective floor areas
CIBSE Guide F-Energy Efficiency | Energy consumption benchmarks for different

in Buildings & TM:46 [11] commercial categories and property use

MapElre [12] Industrial Processes data from within the DZ

SEAI, Emission Factors* Converting energy use by fuel type into CO,
emissions

Table 4: Commercial Sector Data Sources

14 https://www.seai.ie/publications/Energy-in-lreland-2019-.pd
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The detailed methodology used based on the guidance report, Developing CO, Baselines A Step-by-
Step Guide For Your Local Authority (2017) [3] .

Additional necessary measures are explained in more detail in the analysis.

6.2 ANALYSIS & MAPPING

Based on data from the Valuation Office, the commercial properties within the DZ area are grouped
as outlined below.

¢ Industrial Uses includes (Warehouse, Workshops, Factory, Livestock Mart, Showrooms,
workshop offices)

e Office includes (Business parks, industrial offices, studio)

e Retail (Warehouse) includes (Garden Yard, Motor showroom Yard)

e Hospitality includes (Pubs, Night Clubs, Guesthouse, Funeral homes, Caravan parks,
Hostel, Hotels)

e Health includes (Nursing home, Clinic, Surgery centers, Surgery office)

e Fuel/Depotincludes (Oil/Fuel Depot store, Service station, Motorway service station,
Oil/Fuel Depot yard)

e Miscellaneous includes (Creche, Car park, Advertising station)

e Retail (Shops) includes (retail shops, Supermarket, Restaurant, Post Office, Department
store, Café, Bank, ATM, Pharmacy)

e Leisureincludes (Clubhouse, Community hall, Stable, Stadium, Swimming Pool,
Gymnasium/Fitness Centre, Cinema, Equestrian Centre, Theatre)

e Minerals includes (Quarries)

There are a total of
997 properties in the DZ area,
with a total floor area of

404,758m"

Working in Partnership - Raising Awareness
Providing Support - Delivering Low Carbon
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Office 21% -
letail (Warehouse) 2-

Hospitality 4% 0.0%
Health 2" 1.3%
Fuel/ Depot 1'6 1.2%

Miscallaneous 3% 1%

Retail (Shops) 46% _
Leisure 1.3%

Minerals 0.0%
0% 25% 50% 75%

% of business . % of floor area

Figure 18. Number of commercial properties by sector in the DZ area
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CARLOW TOWN DZ - VALUATION OFFICE PROPERTIES
.

[ Carlow Town DZ
Carlow M&C Buildings
e FUEL/DEPOT
HEALTH
HOSPITALITY
INDUSTRIAL USES
LEISURE
@ MISCELLANEOUS
® OFFICE
e RETAIL (SHOPS)
® RETAIL (WAREHOUSE)

® ® @ @

Figure 19. Carlow Town DZ- Valuation Office- Properties. Properties registered to Valuation
Office

The Chartered Institute for Building Service Engineers (CIBSE) [11] produce benchmarks, given in
kilowatt-hours per meter squared floor area (kWh/m?) for heat and electricity, in each building
category. This was then used to obtain the electrical and thermal energy consumed and GHG
emissions for each category and therefore the Sector as a whole.

Working in Partnership - Raising Awareness
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6.2.1 ENERGY

Total energy consumption by the Commercial Sector within the Decarbonisation Zone use in 2018
was 92,918.5 MWh (92.9 GWh).

e 42.9% of energy used was from natural gas
e 33.1% was electricity

e 8.9% was heating oils

e 7.7% was renewable energy

e 4% wasLPG

e 3.4% was Coal/Peat

Coal/ Peat
8.8%

Heating oils
40.2%

Renewable Energy
17.6%

Electricity
24.5%

MWh of Energy

Figure 20. Breakdown of commercial sector energy use in MWh

6.2.2 GHG EMISSIONS

When energy use was converted into GHG emissions, the Commercial sector within the
Decarbonisation Zone’s total emissions amounted to 24,964.0 tCO,eq (25.0 ktCO.eq).

e 46.8% of GHG emissions came from electricity
e 32.7% from natural gas
e 8.8% from heating oil
e 4.8% came from peat/coal
e 3.5% came from LPG
3.4% were non-direct energy emissions (CO,, CHs, N,0 & SFy)

Working in Partnership - Raising Awareness
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Heating
oils
43%

LPG Non direct
7.6% energy emissions
Coal/ Peat
12.4%
Electricity
36%

tCO.,eq of Energy

Figure 21: Breakdown of commercial sector energy use in tCO.eq

The GHG emissions were also attributed to the individual categories within the Commercial Sector
from the Valuations Office data. It showed that 40.7% of emissions came from Industrial Uses, and

24.1% came from Fuel/Depots.

When the Industrial processes GHG emissions were added to the industrial uses GHG emissions, the
industrial sector accounted for 81% of the total GHG emissions in this sector within the DZ.

Industrial Uses

Office 21.0%

T8%
- 2.0%

Hospitality 0.0% 4.0%
Health l.s% 2.0%
Fuel/Depot i).B% 1.0%

Retail (Warehouse)

Miscellaneous I.8% 3.0%

st snos) |
Leisure _ 1.0%

Minerals 0.0%

0% 25%

. % of business

20.0%

35.2%

46.0%

50% 75%

% tCO,eq of emissions

Figure 22. Emissions from the different types of industries and commercial services
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CARLOW TOWN DZ - COMMERCIAL SECTOR

[ carlow Town DZ

i

[ Carlow Town DZ '
14

Carlow Commercial ;\’ Carlow Commercial

Energy Consumption GHG Emissions e
(MWh) (tCO2eq) '
B 0 - 400 = A5\ Bl 0-50 =
7] 400 - 1200 S N\ 50 - 200 4
] 1200 - 2400 : 1200 - 600
"1 2400 - 4800 [ 1600 - 1200
[ 4800 - 9600 [ 1200 - 2400
- [ 9600 - 19200 : I 2400 - 4000 ;

g

)

£

Figure 23. Energy consumption and GHG emission by Commercial sector
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111
. .

Key Findings ?

Total energy Total commercial
consumed by the emissions in 2018
were

commercial sector
in 2018 was

92.9 25.0
GWh ktCO,eq

Energy and GHG Emissions from the Commercial Sector

Commercial services and . .
. Electricity Thermal Renewables Total
Industrial processes

7,109.1 92,918.5

Total Energy (MWh) 30,794.0 55,015.5
1,113.3 24,964.0

Total Emissions (tCO,eq) 11,553.9 12,296.8

Figure 24: Energy and GHG emissions - Industrial and Commercial sector
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7.0 RESIDENTIAL

This section looks at the emissions arising from the residential sector as the second largest sector
(SEAI, 2016). It does not include Local Authority owned social housing, as this is dealt with
separately in Chapter 8.

7.1 METHODOLOGY

This methodology is based on two main data sources: the 2016 National Census and the SEAI BER
Research Tool. Steps 1-3 addresses the method of data collection and processing, Steps 4 and 5 deal
with calculating the energy consumption associated with each property type, and Step 6 deals with
the conversion of this data to CO,emissions.

SEAI NATIONAL

DATA €SO, CENSUS 2 SEAI EMISSION
SOURCE HOUSING IN BER RESEARCH FACTORS
IRELAND TooL
STEP 1 R 3 STEP 5
STEP 2 s STEP 4 .
DENIEETOND GROUP DWELLING TYPES BY AVERAGE ENERGY 1OIAERESIDENTIAL =
NeIMBLE BE HOUSEHOLDS BY BUILDING USE FOR EACH TYPE LAERGY S BT EL TOTAL RESIDENTIAL
: AND DWELLING O, EMISSIONS

HOUSEHOLDS IN AN DWELLING TYPE REGULATION AND PERIOD BUILT
AREA PERIODS

TYPES

Figure 25. Residential Methodology (Codema 2017)

Two main data sources are Census 2016 (CSO) and the asset based BER research tool (SEAI). The
BER rating method is an assessment and not performance based. Therefore, assumptions for the
operational energy used were needed.

Source Data Description

CSO, Census Housing in Lists all the residential units by; location, type of

Ireland [13] construction and period built

SEAIl, National BER Database of all BERs includes; the final energy rating given to a

Research Tool household is in kWh/m2/year and an energy efficiency scale from A
to G, type of household, year of construction, location, floor area
and fuel use.

SEAI, Emission Factors'® Converting energy use by fuel type into CO, emissions

Table 5: Residential Sector Data Sources

The detailed methodology used based on the guidance report, Developing CO, Baselines A Step-by-
Step Guide For Your Local Authority (2017) [3] . Additional necessary measures are explained in more
detail in the analysis.

15 https://ndber.seai.ie/BERResearchTool/ber/search.aspx

16 https://www.seai.ie/publications/Energy-in-lreland-2019-.pdf
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7.2 ANALYSIS & MAPPING

The total number of houses in County Carlow is obtained from the Census data for Small Area
Populations. The number of social housing units owned by the Local Authority is subtracted from
the below data sets as this is reported in Chapter 8. This is split by category, which was simplified
into 4 main house types:

Semi-detached
Detached
Terraced
Apartment

The Census 2016 data shows that there are 7,019 residential properties in Carlow Town DZ, of which:

1,432 (20.4%) are Detached houses
3,470 (49.4%) are Semi-Detached houses
1,075 (15.3%) are Terraced houses

832 (11.9%) are Apartments

210 (3.0%) - Not stated

Detached House = Semi-Detached House = Terraced House = Apartments = Not stated

18.7% 49.4% 15.3% 11.9%
1,432 3,470 1,075 832

3.0%
210

Figure 26. Typical accommodation patterns in Carlow Town DZ

There were a total of 4,769 houses in the DZ area that had a BER completed. This equates to 61% of
the total housing stock. The average BER data for each Small Area Population was used to ascertain
the total energy and GHG emissions from each SAP ID. The average BER dating of the homes in
Carlow Town DZ was D1.

MapElre data set provides additional emissions produced in the form of Methane (CH.) and Nitrous
Oxide (N,O) by residential sectors, i.e., in addition to CO, emissions from the combustion of fossil
fuels such as natural gas, heating oil, coal, etc. These emissions are converted into CO,eq using the
conversion factors.

Working in Partnership - Raising Awareness
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CARLOW TOWN DZ - RESIDENTIAL SECTOR

No. Houses per Small Area - : Average BER rating per Small Area
[ carlow Town DZ | P 3 [ carlow Town DZ . :

Carlow Residential Carlow Residential
no. Houses sl Avg BER
[ ]61-84 72 AN BN B2 Va
[]84-106 S < 'Elc 4
[ 106 - 129 []c2
B 129 - 152 ]c3
Bl 152174 - [ID1
4 N[Cpz
y JEL
_ ) 2

s

Figure 27. Residential Sector, No. Houses. Number of houses and average BER rating per Small Area
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7.2.1 ENERGY

Total energy consumption by the Residential Sector within the Decarbonisation Zone use in 2018
was 114,402.3 MWh (114.4 GWh).

e 51.4% of energy used was natural gas
o 24.2% was electricity

e 22.2% was heating oils

e 1.8% was coal/peat

e 0.3%LPG

e 0.1% was Renewables

Coal/Peat LPG Renewables
1.8% 0.3% 0.1%

Heating Oils
22.2%

Natural Gas
51.4%

Electricity
24.2%

Figure 28. Breakdown of residential sector energy use in MWh

7.2.2 GHG EMISSIONS

When energy use was converted into GHG emissions, the residential sectors total emissions within
the Decarbonisation Zone’s amounted to 30,184.1 tC0.eq (30.2 ktCO.eq).

e 39.2% of GHG emissions came from natural gas

e 34.3% came from electricity

e 23.0% came from heating oils

e 2.5% came from peat/coal

e 0.3% came from LPG

e 0.7% were non direct energy emissions (CH, & N,0)
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Coal/Peat LPG Nondirect energy emissions

2.5% 0.3% 0.7%
Heating
oils
23.0% Natural Gas
39.2%

Electricity
34.3%

Figure 29. Breakdown of residential sector GHG emissions in tCO,eq
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CARLOW TOWN DZ - RESIDENTIAL SECTOR

Energy Consumption peF\SmaII Area

[ carlow Town DZ

Carlow Residential
Energy Consumption
(MWh)

B 240 - 780

[ 780 - 1320
[ 1320 - 1860
[ 1860 - 2400
[ 2400 - 2940
B 2940 - 3480

g

/

GHG Emissions per Smal‘l‘\Area

[ Carlow Town DZ

Carlow Residential
GHG Emissions
(tCO2eq)

I 85 - 250
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T
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Figure 30. Residential Sector: Energy consumption and GHG emission per Small Area.
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Key Findings ﬁ

Total energy Total residential
consumed by the emissions in 2018
residential sector were

in 2018 was

114.4 30.2
GWh ktCO,eq

Energy and GHG Emissions from the Residential Sector
(not including Local Authority Social Housing)

o - Total

Total Energy (MWh) 27,595.6 86,739.0 114,402.3
Total Emissions (tcozeq) 10,353.9 19,615.6 - 214.7 30,184.1

Figure 31: Energy and GHG emissions - Residential sector

Working in Partnership - Raising Awareness
Providing Support - Delivering Low Carbon




| 13 =y
L d"'-(-'_L E



© souTH EAST
Gb ENERGY AGENCY

8.0 SocIAL HOUSING

Carlow County Council, as other local authorities, is a provider a social housing support. The
purpose of the council housing department is to facilitate the provision of suitable, cost effective,
quality accommodation and housing support for people in need of housing. Carlow County Council
provides rented tenancies in their own properties. The council is responsible for the maintenance
and refurbishment of the properties. The energy consumption and emissions depend partly on the
status of the social housing stock and partly on user behaviour of the social housing tenants.

8.1 METHODOLOGY

The main data source was the Carlow County Council social housing database and the SEAI BER
Research tool. The data was broken down in Dwelling type and year of built.

SEAI NATIONAL
DATA LA’s SOCIAL BER RESEARCH SEAI EMISSION
SOURCE HOUSING TOOL & DCC FACTORS

DATABASE

IDENSTITES-TE!.OTAL — SR i TOT?;‘I;LE;P.;IAL it
wuBOTSOON. > SISO DWRLNCIRES S ) et e teror e
AREA DWELLING TYPE REgééll_ggéJN AND PERIOD BUILT DWELLING TYPES EMISSIONS
Figure 32. Social Housing Methodology (Codema 2017)
Source Data Description
CSO, Census Housing in Lists all the residential units by; location, type of
Ireland [13] construction and period built
SEAI, National BER Database of all BERs includes; the final energy rating given to a
Research Tool"’ household is in kWh/m2/year and an energy efficiency scale from A
to G, type of household, year of construction, location, floor area
and fuel use.
LAs Social Housing Lists all the social housing units in a LA area by; type of
Database construction, floor area, period built and BER if available
SEAI, Emission Factors*® Converting energy use by fuel type into CO, emissions

Table 6: Social Housing Sector Data Sources

The detailed methodology used based on the guidance report, Developing CO, Baselines A Step-by-
Step Guide For Your Local Authority (2017) [3]

7 https://ndber.seai.ie/BERResearchTool/ber/search.aspx

18 https://www.seai.ie/publications/Energy-in-lreland-2019-.pdf

Working in Partnership - Raising Awareness
Providing Support - Delivering Low Carbon
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8.2 ANALYSIS & MAPPING

Data for this section came directly from Carlow County Council. From the available data, there were
atotal of 804 Local Authority owned social houses within the DZ in 2018, split into the 4 main house
types as follows:

e 32(4.0%) are Detached houses

e 462 (57.5%) are Semi-Detached houses
e 268 (33.3%) are Terraced houses

e 37 (4.6%) are Apartments

e 5(0.6%) - Not stated

Detached House = Semi-Detached House = Terraced House = Apartments = Notstated

4.0% 57.5% 33.3% 4.6%

32 462 268 37
0.6%

Figure 33. Breakdown of social housing types in DZ,2018

Working in Partnership - Raising Awareness
Providing Support - Delivering Low Carbon
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CARLOW TOWN DZ - SOCIAL HOUSING

[ carlow Town DZ
* Carlow Social Housing .

E————

Figure 34: Location of Social Houses in DZ, 2018

Working in Partnership - Raising Awareness
Providing Support - Delivering Low Carbon
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8.2.1 SocIAL HOUSING - ENERGY

Total energy consumption of Social Housing units within the Decarbonisation Zone in 2018
Was 10,754.9 MWh (10.8 GWh). A breakdown of the energy sources is as follows:

. 58.2 was natural gas

. 16.2% was heating oils
. 2.5% was coal/peat

. 22.7% was electricity

o 0.2% was LPG

. 0.2 was Renewables

Coal/Peat LPG Renewables

2.5% 0.2% 0.2%
Heating Oils
16.2%

Natural Gas

Electricity 58.2%

22.7%

Figure 35. Share of energy sources used by social housing units in DZ, 2018

8.2.2 SocIAL HOUSING - GHG EMISSION

When energy use was converted into GHG emissions, the residential sectors total emissions within
the Decarbonisation Zone’s amounted to 2,771.3 tC0O.eq (2.8 ktC0.eq).

e  45.3% of GHG emissions came from natural gas

e 33.1% came from electricity

e 17.2% came from heating oils

e 3.4% came from peat/coal

e 0.2% came from LPG

e 0.8% were non direct energy emissions (CH, & N,0)

Working in Partnership - Raising Awareness
Providing Support - Delivering Low Carbon
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Coal/Peat LPG Nondirect energy emissions

3.4% 0.2% 0.8%
Heating
oils
17.2%
Natural Gas
45.3%

Electricity
33.1%

Figure 36. Breakdown of residential sector GHG emissions in tCO,eq

Working in Partnership - Raising Awareness
Providing Support - Delivering Low Carbon
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CARLOW TOWN DZ - RESIDENTIAL SECTOR

Energy Consumptlon per\SmaII Area

[ carlow Town DZ 1

Carlow Social Housing é
Energy Consumption
(MWh)

B 0-145
[ 145- 290
[ ]290-435
[ ]435-580
[ 580 - 725
I 725 - 870

Figure 37. Residential Sector: Energy consumption and GHG emission per Small Area.

Working in Partnership - Raising Awareness
Providing Support - Delivering Low Carbon

B 176 - 211

GHG Em|55|0ns per SmaI\Area

[ carlow Town DZ y

Carlow Social Housing !
GHG Emissions
(tCO2eq)

[ 0 - 35
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Key Findings

Total energy Total social
consumed by the housing emissions
social housing within the DZ
sector within the in 2018 were
DZ in 2018 was

10.8 2.8
GWh ktCO,eq

Energy and GHG Emissions from the Social Housing Sector

Social Housing o Total
Electricity Renewables | CH4/N,O
23.0 -

Total Energy

(MWh) 2,4453  8,286.7 10,754.9
Total Emissions i 19.7

(tCO.eq) 917.5 1,834.2 : 2,771.3

Figure 38: Energy and GHG emissions - Social Housing sector
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9.0 TRANSPORT

This section does not include Carlow County Councils direct transport emissions from within the DZ
as these are presented separately in Section 5 of this report. This data was subtracted from the total
transport emissions for this sector to avoid ‘double-counting’.

9.1.1 METHODOLOGY

The three steps outlining the data needed and the process of how to find the final emissions for the
transport sector. The National Transport Authority did not provide a breakdown of data for the
Carlow Town DZ when requested. Therefore, other data sources were used as shown below.

STEP1 STEP 2

Obtain Vehicle Data Apply Conversion
« Type of vehicle
« Fuel Type
» Average km

travelled

Factors
and Benchmarks

Figure 39. Transport Methodology

Source Data Description

MapElre [12] National GHG data for the DZ Area

CSO Vehicle Licence Data* Data of mechanically propelled vehicles under current license
in2018

SEAI Transport sector Transport sector energy analysis and carbon emissions based

analysis?® and emissions on fuel types.

factors #

Table 7: Transport Sector Data Sources

The detailed methodology used based on the guidance report, Developing CO, Baselines A Step-by-
Step Guide For Your Local Authority (2017) [3] The detailed methodology used based on the guidance

9 https://data.cso.ie/table/TEA11
20 Transport | Energy Statistics In Ireland | SEAI

2 https://www.seai.ie/data-and-insights/seai-statistics/conversion-factors



https://www.seai.ie/data-and-insights/seai-statistics/key-statistics/transport/
https://www.seai.ie/data-and-insights/seai-statistics/conversion-factors/
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report, Developing CO, Baselines A Step-by-Step Guide For Your Local Authority (2017) [3] . Additional
necessary measures are explained in more detail in the analysis.

9.1.2 ANALYSIS & MAPPING

From the CSO database, the number of registered mechanically-propelled vehicles within Carlow
licensing area was obtained. From the CSO database, the number of registered mechanically-
propelled vehicles within County Carlow licensing area was obtained. An estimated number of
vehicles in Carlow was obtained based on population ratio to vehicles in County Carlow as there is
no available small area data of vehicles within the DZ area. An estimated number of vehicles in
Carlow Town DZ was obtained based on population ratio to vehicles in County Carlow as there is no
available small area data of vehicles within the DZ area. Consequently, it is estimated that
approximately 13,939 mechanically-propelled are within the area.

Vehicle types Number
Private cars 10,272
Goods vehicles 2,093
Motorbikes/Mopeds 203
Tractors/Machinery 702
Small PSVs 58
Large PSVs 54
Exempt vehicles 95
Other vehicles 462
13,939

Table 8: Number of Vehicles split by Vehicle Type in the Carlow Town DZ
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Goods vehicles - 15.0%
Motorbikes % 1.5%
Tractors m‘@ 5.0%
C M

Small PSVs ook 0.4%

Large PSVs 0.4%

Exempt vehicles ', o 0.7%

Other vehicles t@ 3.3%

0 2,500 5,000 7,500 10,000 12,500

Number of vehicles
Figure 40. Vehicle types
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The CSO data also provides the fuel type of each vehicle, split between Diesel, Petrol or ‘Other’.
‘Other’ is split between electric vehicles (EVs) and Compressed Natural Gas (CNG vehicles) at a
national level. There is no specific breakdown of these fuel types within the DZ area and therefore
the national average was used to estimate the fuel breakdown within the DZ:

e Diesel-68%
e Petrol-31%

e EV-0.2%
e CNG-0.8%
75%

68%

wn
o9 50%
L0
L
g
— 31%
o
> 25%
0.2% 0.8%
0%
Diesel Petrol EV CNG

Figure 41. Number of Vehicles by fuel type

The average km travelled by each vehicle type is also provided by the CSO data. Using the SEAI’s
conversion factor for gCO,eq./km travelled emitted per vehicle type the total CO, emissions for each
category was found. The emissions were then split by fuel type and associated energy was obtained.

The Local Authority transport data was removed from the final energy and emissions data to avoid
double counting.

GHG emissions associated with Rail comes directly from MapElre so there is no breakdown of energy
per fuel type obtained.

The results are reported by fuel type and by vehicle type. This is so measures to target reduction in
privately owned vehicles and a move away from fossil fuel vehicles can be targeted and tracked.




© souTH EAST
UD ENERGY AGENCY

9.1.3 ENERGY

Total energy consumption by the Transport Sector within the Decarbonisation Zone use in 2018 was
170,612.1 MWh (170.6GWh). The transport results are displayed in two ways:

1. By Fueltype
2. ByVehicle Type

FUEL TYPE

e 70.1% of energy used was diesel
e 28.9% was petrol
e 1% was other (CNG and Electricity)

Other (CNG and Electricity)
1%

Petrol
28.9%

Road Diesel
70.1%

MWh of Energy

Figure 42. Breakdown of Transport sector energy use in MWh
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VEHICLE TYPE

e 73.6% of energy used was by privately owned cars
e 16.4% was by Goods vehicles

e 8.2% was by tractors/machinery

e 1.6% was by public transport (road & rail)

e 0.1% was by motorbikes

Private cars 73.6%

Goods vehicles

Es.z%

Public Transport (Road & Rail) 1.6%

Motorbikes % 0.1%

0% 25% 50% 75%
MWh of Energy

Tractors

Figure 43. Breakdown of Energy use by Vehicle Type in MWh of Energy
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9.1.4 GHG EMISSIONS

The Transport sectors total emissions within the Decarbonisation Zone’s amounted to 44,847.9
tCO.eq (44.8 ktCO,eq). The transport results are displayed in two ways:

1. By Fueltype
2. ByVehicle Type

FUEL TYPE

e 70.3% of energy used was diesel

e 27.7% was petrol

e 0.9% was other (CNG and Electricity)

e 1.1% was non direct energy related emissions (CH, & N,0)

Other Non direct energy emissions
0.9% 1.1%

Petrol
27.7%

Diesel
70.3%

tCO,eq of Energy

Figure 44. Breakdown of transport sector GHG emissions in tCO,eq
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VEHICLE TYPE

e 73.3% of energy used was by privately owned cars
e 16.7% was by Goods vehicles

e 8.3% was by tractors/machinery

e 1.6% was by public transport (road & rail)

e 0.1% was by motorbikes

Goods vehicles .,-J.Q 16.7%

Tractors
Public transport (Road & Rail) [ 1.6%

Motorbikes 0.1%

0% 25% 50% 75%
tCOeq of Energy

Figure 45. Breakdown of GHG emissions by vehicle type in tCO,eq
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9.1.5 PUBLIC TRANSPORT

There are a number of public transport routes within the DZ including rail and buses, both national
and local. As outlined above there is a total of 112 public service vehicles (small and large), which
equates to 0.8% of all mechanically propelled vehicles registered within the Carlow Town DZ.

The GHG emissions are calculated using the distance traveled and the gCO.eq/km travelled. Total
kilometers travelled by public vehicles equated to 75.4% of the total km travelled, compared to just
1.4% of the total distance travelled by public transport vehicles. If there was a modal shift to public
transport, then GHG emissions would be reduced from the transport sector.

Tractors

Motorbikes

Million kms travelled

Figure 46. Breakdown of distance travelled by vehicle type in million kms, per year

As shown above in Figure 45, the public transport vehicles only contribute 1.6% of the GHG
emissions within the DZ. The % share of public transport needs to increase in order to decrease
emissions from other categories of vehicle types within the DZ area.

Existing public transport routes are shown below.
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CARLOW TOWN DZ - PUBLIC TRANSPORT

[ carlow Town Dz
Carlow Transport Stops
2 carlow Transport Bus Stop
j R Carlow Transport Train Station
/ Carlow Transport Routes
/ —== Train: Heuston - Waterford
=== Bus: Dublin Airport - Waterford
=== Bus: Wexford - Carlow
=== Bus: Waterford - Athlone / Carlow - Abbeyleix

=== Bus: Hacketstown - Carlow

Figure 47. Public Transport routes in Carlow Town DZ
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Key Findings =15

Total energy Total transport
consumed by the emissions
transport sector in in 2018 were
2018 was

170.6 44.8
GWh ktCO,eq

Energy and GHG Emissions from the Transport Sector

Other
o Emissions
Transport Sector Electrlaty

181.1 1,555.5 119,529.0 49,346.5 - 170,612.1
(MWh) ’ ’
Total Emissions
67.9 312.5 31,543.7 12,430.4 34.0 459.4 44,847.9
(tCO,eq)

Total Energy

Figure 48: Energy and GHG emissions - Transport sector
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10.0 AGRICULTURE

This sector’s emissions are from both energy and non-energy related actions. The non-energy
related emissions come from a range of sources, including, livestock units (cattle), enteric
fermentation, manure management, agricultural soils, liming, and use of fertilisers and urea.

Energy related emissions are for electricity and fuels used within the agricultural sector. Energy
related benchmarks were obtained from Teagasc® for farm animals and tillage. Within the DZ area,
the typical farm animals identified are cattle and sheep while the typical crops are cereals.

10.1 METHODOLOGY

2020 Census of Agricultural produce was considered as this is closest to the baseline year, 2018.
Hence, the main data sources were EPA’s MapElre, for the greenhouse gas emissions, and CSO
Census of Agriculture, for number of farm animals and crops. Due to GDPR regulations, the Land
Parcel Identification System (LPIS) data which maps farm holdings and GHG emissions from
farmlands utilized in crop production were not available at the time of this analysis. Therefore,
numbers for cereals (tillage) as reported on the CSO were served as a representative of crops in the
DZ area with energy and carbon emissions obtained based on Agricultural benchmarks stated by
Teagasc.

DATA LAND PARCEL

€S0, National
SOURCE IDENTIFICATION

Breakdown of SEAI EMISSION

FACTORS

SYSTEM Fuels

STEP 1

STEP 2 STEP 3 STEP 4

Bzt AL IDENTIFY THE ENERGY USE & AGRICULTURE e
D‘F“F'E%Eﬁ{gﬁm DIFFERENT CROP EMISSIONS, BY FARM ENERGY USE BY FUEL T"}g‘;gﬂggg;g“
Figure 49. Agriculture Methodology (Codema 2017)
Source Data Description
Census of Agriculture® Census of all farm animals and crops typical in the electoral divisions of the
DZ area
Land Parcel Information Database of all BERs includes; the final energy rating given to a household is
System % in kWh/m2/year and an energy efficiency scale from A to G, type of
household, year of construction, location, floor area and fuel use.
Teagasc [14] [15] [16] Energy use benchmarks for farm animals and crops
SEAI emission factors This contains carbon conversion factors for various fuel types.

Table 9: Agriculture Sector Data Sources

2 https://www.teagasc.ie/rural-economy/rural-development/diversification/energy-auditing-in-agriculture/
3 https://visual.cso.ie/?body=entity/ima/coa

24https://www.gov.ie/en/service/leb4d—land—parcel—identification—system—
Ipis/#:~:text=The%20LPI1S%20is%20the%20Department's,Natural%20Constraint%20Sch



https://www.teagasc.ie/rural-economy/rural-development/diversification/energy-auditing-in-agriculture/
https://visual.cso.ie/?body=entity/ima/coa

£ souTHEAST
D ENERGY AGENCY

The detailed methodology used based on the guidance report, Developing CO, Baselines A Step-by-
Step Guide For Your Local Authority (2017) [3]

Additional necessary measures are explained in more detail in the analysis.

10.2 ANALYSIS & MAPPING

The LPIS did not provide us with a breakdown of data for the Carlow Town DZ on request. Therefore,
MapElre and CSO AgriMap were used as the main data sources for analysis of agricultural sector
within the DZ area. MapElre data was the source for identifying the non-energy related GHG
emissions. Firstly, MapElre was filtered based on grid cell IDs for the DZ area to identify GHGs such
as carbon dioxide (CO,), methane (CH,), nitrous oxide (N,O) and sulphur hexafluoride (SFs). The
categories within the DZ area were as follows:

Agriculture/ Forestry/ Fishing: Stationary
Agriculture/ Forestry/ Fishing: National Fishing
Non-dairy Cattle

Manure management - Non-Dairy Cattle
Inorganic N-fertilizers

Animal manure applied to soils

Sewage sludge applied to soils

Urine and dung deposited by grazing animals
Crop residues applied to soils

Mineralization

Atmospheric deposition

Nitrogen leaching and run-off

Liming

e Urea application

The CSO AgriMap® contains livestock, crop and farmland data within an area which is depicted
based on the different electoral divisions in the country. The following livestock within the DZ was
found to be all cattle. There were a total of 654 cows within the Carlow Town DZ.

The hectares of farmed land were as follows:

% https://visual.cso.ie/?body=entity/ima/coa
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Other Farmed Area
8.4%

Grasslands
42%

Figure 50. Type of crop per area farmed (ha)

Benchmarks from Teagasc and SEAI were used to estimate typical energy consumed in a farm
holding and emissions for different fuel types, respectively. Average energy consumed are:

e 10,500kWh of electricity and 8,500 litres of diesel per 150 ha of tillage farm?
e 30,000kWh per 100-cow dairy unit on annual basis*’
e 280 kWh per sheep annually

The energy related emissions calculated from the CSO data, Teagasc and SEAI benchmarks were
aggregated with the emissions from MapElre to give energy and non-energy related carbon dioxide
equivalent (CO, eq.) for the agricultural sector.

% https://www.teagasc.ie/media/website/rural-economy/rural-development/diversification/Energy-7-Energy-Auditing-
in-Agriculture.pdf

2T https://www.teagasc.ie/media/website/rural-economy/rural-development/diversification/Energy-7-
in-Agriculture.pdf



https://www.teagasc.ie/media/website/rural-economy/rural-development/diversification/Energy-7-Energy-Auditing-in-Agriculture.pdf
https://www.teagasc.ie/media/website/rural-economy/rural-development/diversification/Energy-7-Energy-Auditing-in-Agriculture.pdf
https://www.teagasc.ie/media/website/rural-economy/rural-development/diversification/Energy-7-Energy-Auditing-in-Agriculture.pdf
https://www.teagasc.ie/media/website/rural-economy/rural-development/diversification/Energy-7-Energy-Auditing-in-Agriculture.pdf
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CARLOW TOWN DZ - AGRICULTURAL LAND

[ carlow Town DZ

Figure 51. Agricultural Land in Carlow Town DZ
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10.2.1 ENERGY

Total energy consumption by the Agricultural Sector within the Decarbonisation Zone use in 2018
was 476.6 MWh (0.5GWh).

e 58.8% of energy used was used for farming land (tillage)
e 41.2% was associated with livestock

Livestock
41.2%

Farming land (tillage)
58.8%

Figure 52. Energy consumption by the Agricultural Sector within the Decarbonisation Zone
usein 2018

10.2.2 GHG EMISSIONS

The energy related Agricultural sectors GHG emissions within the Decarbonisation Zone’s
amounted to 151.0 tCO,eq. The non energy related GHG emissions were 3,830.4 tCO,eq. Therefore,
the total GHG emissions from Agriculture within the DZ area was 3,981.3 tC0,eq (4.0 kt CO.eq).

Livestock Tillage
2.0% 2.0%

Non energy GHG
96.0%

Figure 53. GHG Emissions by Source, Agriculture Sector
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Key Findings =

Total energy Total agriculture
consumed by the emissions
agriculture sector in 2020 were

in 2020 was

0.5 4.0
GWh ktCO,eq

Energy and GHG Emissions from the Agriculture Sector

A It Total
griculture Electrlaty
Heating Oils

Total Energy
(MWh)

226.6 250.0 476.6

Total Emissions

85.0 66.0 418.5  1,222.2  2,189.7 - 3,981.3
(tCO,eq) ’ ’ ’

Figure 54: Energy and GHG Emissions from Agriculture Sector
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11.0 WASTE & WASTEWATER

This sector is responsible from handling of waste, incineration of waste (without energy utilisation),
composting, and wastewater handling [17]. This sector accounts for non-energy related emissions.
Energy related emissions for waste services is covered under Manufacturing & Commercial
emissions reported in Section 7 of this report (under industrial uses).

11.1 METHODOLOGY

Typical data sources are the EPA’s MapElre data and Pollutant Release and Transfer Register (PRTR),
and population data from CSO. MapElre data contained emissions from waste recycling which
include the following;:

e Solid waste disposal on land

e Compositing

e Open burning of waste (incineration)
e Domestic waste-water handling

PRTRis a publicly accessible database or inventory of chemicals or pollutants released to air, water
and soil and transferred off-site for treatment.

Data
EPA, WASTE
Source Eesadmng cso MapEIRE
TIONS DATA Data

STEP 1 STEP 2 STEP 3 STEP 4
EPA Waste Obtain Identify the total Total GHG in
applications, population per different GHG waste & wastewater
PRTR DZ emissions within the DZ

Figure 55. Waste Methodology (Codema 2017)

Source Data Description
EPA, Waste Applications®® | Lists all the licenced landfills by county
PRTR - Pollutant Release Lists all the emissions and types of pollutant and their total air

and Transfer Register® releases

CSO, Census of Total population in each local authority area
Populations [13]

MapElre [12] GHG emissions in the DZ area per category of Waste

Table 10: Waste Sector Data Sources

B https://epawebapp.epa.ie/terminalfour/waste/index.jsp

» https://www.epa.ie/our-services/compliance--enforcement/whats-happening/pollutant-release-and-transfer-register/
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The detailed methodology used based on the guidance report, Developing CO, Baselines A Step-by-
Step Guide For Your Local Authority (2017) [3]

11.2 ANALYSIS & MAPPING

Thereis no carbon emissions data available on the EPA’s PRTR portal for either waste management
facility or in Irish Water’s annual environmental report for the wastewater treatment plant (WWTP).
EPA’s greenhouse gas emissions report covering 1990 - 2018 was used in this sectoral analysis. This
provided the national GHG emissions in 2018 associated with the Waste Sector, which when divided
by the national population of Ireland, gave a benchmark figure of GHG/head of population. This was
applied on a per capita basis since the emissions were reported from waste treatment facilities.

However, it was felt that using a simple benchmark based on national data and applying it to the
population of the Decarbonisation Zone was not as accurate or detailed as using the kmGrid
information provided by MapElre. To obtain the GHG emissions within the DZ zone, MapElre data
was used which provided a breakdown of emissions in each waste category as outlined above. The
accuracy of each kmGrid square within the DZ further allowed for a more accurate figures to be
calculated for the Carlow Town DZ.

There were 2 waste management facilities located within the DZ area; Ray Whelan Waste
management and Kernanstown Civic Amenity Centre.

There was 1 wastewater treatment plant (WWTP) within the Carlow Town DZ area; Mortarstown
WWTP.

11.2.1 GHG EMISSIONS

The Waste & Wastewater sectors non-energy related GHG emissions within the Decarbonisation
Zone’s was 561.3 tC0,eq (0.6 ktCO,eq).




© souTH EAST
D ENERGY AGENCY

Composting Open burning of waste
9.3% 0.5%

Domestic waste water handing
90.3%

tCO,eq of energy

Figure 56. Waste & Wastewater sectors non-energy related GHG emissions within the
Decarbonisation Zone’s
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CARLOW TOWN DZ - WASTE AND WASTEWATER

B
] [ carlow Town DZ
Carlow Waste and Wastewater
@ Kernanstown Civic Amenity P

/ ® Mortarstown WWTP
7 ' ® Ray Whelan Waste Management

J

Figure 57. Carlow Town DZ Waste and Wastewater Facilities
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Key Findings I

Total energy
consumed by the
waste sector in
2018 was

0.6
ktCO,eq

GHG Emissions from the Waste Sector

Solid waste Open Domestic
Waste sector disposal on Composting burning of wastewater Total
land WEH G handling

Emissions

506.8 561.3
(tCO, eq.)
Total emissions
506.7 561.3

(tCO, eq.)
Figure 58: GHG Emissions from Waste and Wastewater Sector
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12.0 RESULTS SUMMARY

This section summarises the total GHG emissions from the different carbon emitting sectors in the
Carlow Town Decarbonisation Zone, as outlined in Chapters 5 - 11.

The total energy consumption in the Carlow Town Decarbonisation Zone in 2018 was 393.6 GWh.
The total baseline GHG emission for Carlow Town Decarbonisation Zone in 2018 was 108.6 ktCO,eq.

At 41.3%, the Transport Sector accounted for the greatest percentage of total emission in the DZ
area. This was followed by Residential (27.8%) and Commercial (23.0%).

Carlow County Council’s direct GHG emissions was responsible for 1.2% of the total GHG emissions
within the Carlow Town Decarbonisation Zone in 2018. Carlow Co Co owned Social Houses also
accounted for 2.5% of total GHG emissions in the DZ in 2018.

Agriculture JWaste and Waterwater J§ Carlow County Council
3.7% 0.5% 1.2%

Commercial

23.0%

Transport
41.3%

Figure 59: Total Carlow Town Decarbonisation Zone GHG Emissions in 2018
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carlow Toun Fossil Fuels Total Total
Electricity  natural Heating . Renewables (MwWh) (GWh)
Gas oil Diesel Petrol Coal/Peat
Carlow County Council (MWh) 2,273.8 1,461.5 - 632.9 13.4 - - 38.4 4,420.0 4.4
Commercial and Industrial (MWh) 30,794.0 39,836.2 8,244.6 3,748.6 3,186.0 7,109.1 92,918.5 92.9
Residential (MWh) 27,595.6 58,821.3 | 25,436.1 - - 375.4 2,106.3 67.7 114,402.3 | 114.4
Social Housing (MWh) 2,445.3 6,255.0 1,737.2 22.4 272.1 23.0 10,754.9 10.8
Transport (MWh) 181.1 1,555.5 - 119,529.0 | 49,346.5 - - - 170,612.1 170.6
Agriculture (MWh) 226.6 - - 250.0 - - - - 476.6 0.5
Waste & Wastewater (MWh) - - - - - - - - - -
Total Energy consumed (MWh) 63,516.3 107,929.5 | 35,417.9 | 120,411.9 | 49,359.9 | 4,146.4 5,564.4 7,238.1 393,584.4 | 393.6

Table 11: Share of Total Energy used per Sector, 2018 Carlow Town DZ

Carlow Town L Fossil Fuels flots) T?I:ta l
Electricity  Natural Heai_:ing Diesel Petrol LPG Coal/Peat N0 SR RS Hosz)
Gas oil
Carlow County Council (t CO,eq) 853.1 296.5 - 167.0 3.4 - - - - - - 1,320.0 1.3
Commercial and Industrial (tCO.eq) 11,553.9 8,082.8 2,161.6 859.6 1,192.8 458.4 39.4 183.1 | 4324 | 24,964.0 25.0
Residential (tCO.eq) 10,353.9 | 11,817.2 | 6,959.3 86.1 753.0 169.2 45.5 30,184.1 30.2
Social Housing (tCO.eq) 917.5 1,256.6 475.3 5.1 97.1 15.5 4.2 2,771.3 2.8
Transport (tCO.eq) 67.9 3125 - 31,543.7 | 12,430.4 - - 34.0 459.4 44.847.9 44.8
Agriculture (tCO2eq) 85.0 66.0 418.5 | 1,222.2 | 2,189.7 - 3,981.3 4.0
Waste & Wastewater (tCO.eq) - - - - - - - 2.0 52.6 506.7 - 561.3 0.6
Total Emissions (tC0O.eq) 23,831.3 | 21,765.6 | 9,596.2 | 31,776.7 | 12,433.8 | 950.8 2,042.9 | 878.9 | 1,532.8 | 3,388.5 | 432.4 | 108,630.0 (| 108.6
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Total Ener Total GHG
Carlow Town gy Emissions
(GWh)

(ktC0O2 eq.)
Carlow County Council 4.4 1.3
Commercial and Industrial 92.9 25.0
Residential 114.4 30.2
Social Housing 10.8 2.8
Transport 170.6 44.8
Agriculture 0.5 4.0
Waste & Wastewater 0.0 0.6

Totals 393.6 108.6

Table 13: Summary Table of Results for DZ in GWh and ktCO.eq
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13.0 CONCLUSION

The 2030 target for GHG emissions by 2030 is 51% reduction from the baseline year of 2018.
The total baseline GHG emission for 2018 for Carlow Town Decarbonation Zone was 108.6 ktC0.eq.
Therefore, the allowable GHG emissions in 2030 will be 53.2 ktCO0.eq.

The total baseline GHG emission associated with Carlow County Council in 2018 for Carlow Town
Decarbonation Zone was 1.3 ktC0.eq.

Therefore, the allowable GHG emissions for Carlow County Council in 2030 will be 0.65 ktCO.eq.

Baseline GHG
emissionsin 2018

51% reduction target on
GHG emissions by 2030

0 25 50 75 100

GHG Emissions in ktCO,eq

Carlow County Council . Carlow Town DZ

Figure 60: Baseline Emissions and Allowable GHG emissions

The resulting Climate Action Plan for the Carlow Town Decarbonation Zone must define and outline
a clear pathway to achieve this reduction. As part of the climate action plan the individual local
authority will be responsible for reducing greenhouse gas emissions from across its own assets and
infrastructure, whilst also taking on a broader role of influencing and facilitating others to meet their
own targets. This is necessary to ensure the environmental, social and economic benefits that come
with climate action can be fully realised.

Carlow Town Decarbonation Zone in conjunction with Carlow County Council must demonstrate
alignment with the key principles of the Local Authority Climate Action Planning Guidelines to
ensure that the local authority climate action plan is: Ambitious, Action-focused, Evidence-based,
Participative and Transparent.
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14.0 APPENDIX A: ASSUMPTIONS AND LIMITATIONS

Local Authority Carlow Town DZ
- Data for the municipality was gathered from the Monitoring & Reporting System; this is

updated manually and can give rise to human error.

Commercial

- There are no energy benchmarks available in Ireland for commercial properties, so a
CIBSE UK Guide was used; this was based on numerous surveys in the UK for different
commercial property types.

- Most of the benchmarks used by CIBSE are outdated; some surveys data back to 1992,
which might not reflect the energy usage nowadays.

- All energy figures used are ‘Typical Practice’ figures as described by CIBSE.

- Retail energy use is based on sales floor area, therefore no energy was allocated for
storage or back of house uses.

- All offices are taken as ‘naturally ventilated open plan’, as described in CIBSE.

- Hairdressing/salons are taken as ‘high street agencies’, due to their higher energy use
when compared to ‘general retail’.

- Any properties without a specific property use are taken as ‘general retail’.

- An 80% space efficiency was assumed for conversion from net internal area to gross
internal area.

- All treated floor area to gross floor area conversions were based on a 95% conversion
factor, given by CIBSE for ‘Offices Naturally Ventilated’.

- National breakdown of fossil fuel and electricity had to be used due to lack of data in
CIBSE, as energy figures in CIBSE were either fossil fuel or electricity.

- Data from the Valuation Office is subject to human error, as the area figures are input

manually.
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Residential

Location of dwellings in the BER database are in terms of postcodes; this is done to
preserve the identity of the homeowners. However, there are certain cases were a
postcode might overlap, that is, a postcode might be common for more than one local
authority area. This might result in certain.

BERs that are in other local authority regions to be used for statistical averages for other
local authority areas, as they share a common postcode.

BER certificates are only required if a house is being sold, let, is a new build, or has had
an energy grant from SEAI. This results in a database that is not completely
representative of all housing.

The BER dataset does not differentiate between different users and their energy use, nor
does it account for energy use by appliances, as it is an ‘asset’-based rating rather than a

‘user’ rating.

Transport

The NTA model is based on the Census publications. When this report was produced, the
Census 2016 data was not available to the NTA and therefore the main data used for this
research was Census 2011.

The fleet makeup was taken from Northern Ireland’s databases, and it is assumed that
the fleet makeup in Ireland will remain the same as the Northern Irish fleet.

Fuel split (petrol/diesel) of vehicles will remain unchanged over time.

It was assumed that no improvement in vehicle emission technology will be achieved,
therefore future emissions will be overestimated.

Output emissions from links take into consideration emissions from traffic at a standstill
at the end of links, and thus the estimate of average link speeds would be lower, as this
junction delay is accounted for.

Emissions were not adjusted to take into account the gradient links.

Agriculture

The agricultural sector in Ireland has very little data publicly available and as such,
approximate energy use was based on the best available data.

2020 Census of Agriculture was used as the closest year to 2018 — the baseline year for
this Tier 3 analysis.

Due to privacy protection concerns, any electoral division (ED) containing less than ten

farms are not included in the CSO data breakdown. This may include some double-
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counting for farms which border two EDs and again may vary slightly for each local
authority area.

- Electricity and fossil fuel benchmarks developed by Teagasc were obtained for tillage
crops; however, there were no fossil fuel data for livestock.

- Energy consumed in tillage farms are essentially for grain drying purposes, even in a

relatively dry year.

Waste

- Waste and wastewater emissions are integrated together.

- A benchmark of waste related carbon emissions was obtained on a per capita basis from
the EPA 2018 report and population figures of 2016 Census.

Working in Partnership - Raising Awareness
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