BRAUNSTONE TOWN COUNCIL

POLICY & RESOURCES COMMITTEE — 24th FEBRUARY 2022

ltem 5 — Carbon Audit

Purpose

To receive the report setting out details of the Council's Carbon Footprint and
recommended actions to reduce the Carbon Footprint in order to become Carbon
Neutral by 2030.

Background

Following approval of a motion at the Annual Towns’ Meeting on 13th May 2021, the
Town Council developed and then adopted, on 23rd September 2021, a Climate
Change and Environmental Strategy (Council Minute 5966).

To ensure that the Council becomes carbon neutral by 2030, the Strategy committed
the Council to “commission a carbon audit of our activities to provide both data on
the Council’s carbon footprint along with recommended actions to reduce our carbon
footprint”.

Policy & Resources Committee on 28" October 2021 received proposals and quotes
from four suppliers to undertake a carbon audit and appointed Ben Dodd &
Associates (Minute 56). The proposal was to provide an assessment of buildings,
transport and renewable energy options for current carbon emissions, low carbon
interventions allocating costs to relevant interventions and value for money.

Carbon Audit and Implementation of Recommendations

A copy of the Carbon Audit of Braunstone Town Council is attached at Appendix 1.
A three page Summary of Findings, including a summary of the recommendations,
can be found at Section 2.

Braunstone Town Council’'s total carbon footprint from transport and buildings is
currently estimated as 133 t/CO2e per annum. The average household consumption
carbon footprint in Braunstone Town is 15.4t/CO2e.

The Audit recommends interventions which should produce an overall reduction in
carbon emissions by 41% (55 t/CO2e). These recommended interventions would
need an estimated investment of £128,000.

Section 7 of the Climate Change and Environmental Strategy sets out the Action
Planning process. The recommendations of the Carbon Audit will form a significant
part of this process; which will enable the Council to consider the deliverability of
each identified action and its impact, along with available resources, when deciding
which actions will be a priority.



The Action Plan will set out:

* Nature of Action to be delivered;

» Reason for inclusion, i.e. why is it needed;

* Benefits to the Council and the Community;

* Resources Required;

» Potential Barriers to Delivery;

» Summary of steps and sub-actions required to deliver;

» Timescales for Delivery; short-term, medium-term, long-term; and
* Priority Level.

Now the Carbon Audit has reported, it is proposed to commence work on a draft
Action Plan for consideration by Policy & Resources Committee on 28" April 2022.

Recommendations

1. That the Carbon Audit of Braunstone Town Council’s activities, attached at
Appendix 1 of the report, be received, accepted and published; and

2. that the 11 recommended actions, set out in Section 2, Summary of Findings, of
the Carbon Audit, attached at Appendix 1 of the report, be received and form the
basis upon which the Climate Change and Environmental Strategy Action Plan
should be developed.

Reasons

1. To enable Councillors, staff, residents, partners and stakeholders to be aware of
the Town Council’'s carbon footprint along with the recommended actions to
reduce that carbon footprint.

2. To consider the deliverability of each of the recommendations in the Carbon

Audit and their impact, along with available resources, in order to determine
which actions should be a priority.
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Glossary and Definition of Terms

CO;
CO.e
t/COze
kgCO2e
EV
EVCP
HVAC
MWh
PV
REGO
WPD

Carbon Dioxide

Carbon Dioxide equivalent

Tonnes of Carbon Dioxide equivalent

Kilogram (unit) of carbon dioxide equivalent
Electric Vehicle

Electric Vehicle Charge Point

Heating Ventilation and Air Conditioning
Mega-Watt hour

Photovoltaic (solar panels generating electricity)
Renewable Energy Guarantee of Origin certificate

Western Power Distribution



1. Executive Summary

Background

Braunstone Town Council adopted a Climate Change and Environmental Strategy in
September 2021 aiming to be carbon neutral by 2030 and to embed climate and
environmental awareness in all its decision making. In practical terms this commits the
Town Council to emitting no more COe into the atmosphere that it removes by some other
means. Through the implementation of the Strategy the Council will provide both leadership
and delivery, inspiring others to take similar ambitious carbon reduction activities.

The results of the Carbon Audit will not only contribute to the decarbonisation of the
Council’s building and transport operations, but also has the potential to offer cost benefits
through investment, along with social benefits for staff and Councillors working together to
implement change.

With eight years to become carbon neutral Braunstone
Town Council have commissioned this Carbon Audit to
provide a route map to decarbonise their buildings and :
transport operations. ’ WELCOME T0

The Audit is commissioned specifically for the Policy and BR AUNSTONE
Resources Committee to make informed choices as they D TOWN

put the capital plan in place, allowing work to begin in
2022.

At the start of the process, a current carbon baseline for the Council’s buildings and
transport will be calculated through primary data supplied by the Council. The buildings
energy usage will be benchmarked and where possible compared to previous Display Energy
Certificates (DEC) for existing buildings.

- Once the baseline has been established the
- Audit will investigate and recommend several
| measures to reduce the Town Council’s carbon
footprint. These suggested interventions will
be ranked in order of COze savings together
with a financial cost to implement the
individual measures.

It is envisaged that carbon offsetting will be required, and the Audit will assess options and
suggest the most relevant actions.



2. Summary of Findings

True carbon reduction is expensive, and a significant capital investment is required to
implement the type of interventions that Braunstone Town Council need to reach Net Zero
by 2030. In terms of building-related emissions, presently there is very little opportunity to
decarbonise natural gas and therefore the electrification of heat is currently the only
practical solution in this context.

This Audit has mainly focused on the electrification of heat and the potential for generating
renewable (zero carbon) electricity from rooftop solar PV. Similarly, within the transport
sector, electrification is currently the only viable alternative to petrol and diesel cars.

The total carbon footprint of Braunston Town Council from transport and buildings

1. Braunstone Town Council’s total carbon footprint from Transport and Buildings is
currently estimated as 133 t/CO,e per annum. This includes staff and Councillor
transport, the Council’s fleet of vehicles and the emissions from the use of electricity
and gas within the Council buildings.

2. Emissions from transport totalled 13 t/CO.e per annum and the emissions from
buildings (gas and electricity) totalled 120 t/COe per annum.

3. Within the total emissions from buildings, heat, and cooking in the form of gas
accounted for 74% whilst electricity accounted for 26% of emissions.

4. Within the total emissions from transport, staff travel and Council vehicles account
for 97% of emissions, whilst Councillor travel accounted for 3% of the total emissions
from transport.

Practical Interventions to reduce Braunstone Town Councils carbon footprint

1. The Audit identified a potential carbon reduction of 55 t/COze, equivalent to a 41%
reduction of the Town Council’s carbon footprint, for its building and transport
operations. Once interventions are implemented, the new carbon footprint is
estimated at 78 t/COze per annum.

2. A 241t/COe reduction can be achieved through the generation of renewable
electricity by the installation of rooftop solar PV (including the Shakespeare Pavilion)
and a further 13.8 tCO,e reduction was identified from the installation of a hybrid air
source heat pump system at Thorpe Astley Community Centre.

3. As Mossdale Depot is currently heated by electricity, a 23.68 kWp solar PV system
would totally decarbonise the building, as it would generate more electricity than
the building uses. LED installation at Mossdale Meadows would reduce the carbon
footprint by a further 0.4 t/CO.e per annum.



4. In addition, the Audit has identified the potential to totally decarbonise Thorpe
Astley Community Centre through a hybrid air source heat pump, solar PV and the
purchasing of renewable electricity.

5. The Audit identified a further 6 t/CO.e reduction by purchasing renewable
electricity, which would totally decarbonise all the electricity consumed. Care needs
to be taken choosing an authentic renewable energy supplier and it is worth noting
that the price of purchasing renewable energy is usually higher than a price
associated with a normal tariff.

6. A further reduction of 5.7 t/CO.e could be achieved by the electrification of the fleet
of vehicles, 2.8 t/CO,e from an electric car share scheme and 2.2 t/COze by staff and
Councillor’s walking, cycling, or working from home.

7. To achieve this overall 41% reduction in carbon emissions (55 t/CO2e) it would need
an estimated investment of £250,000 for the installation of solar PV, the installation
of a hybrid air source heat pump system at Thorpe Astley Community Centre, LED
lighting at the Mossdale Depot and the purchase of a second hand electric car and
charge point at the Civic Centre. These estimated costs have been based on market
prices mainly through quotations provided by local companies

8. With the price of electricity set to rise substantially in 2022, the investment in solar
PV will provide significant savings to the Council’s electricity bills and mitigate
further price increases in the future.

9. Electricity generated by the PV panels will be used during the day replacing the
previously imported electricity, and if battery storage technology is installed the
systems will be able to supply some of this renewable electricity at night.

10. The electrification of the Council’s fleet of vehicles was investigated and a ‘like for
like’” approach was taken to identify opportunities for replacing the petrol and diesel
vehicles with hybrid or full electric models.

11. Currently there are few hybrid or full electric vehicles which would be suitable to
replace the existing vehicles. New electric and hybrid pick-up truck models from Ford
will become available in the UK in the next couple of years, so it would be worth
adjusting the length of any new lease arrangements to make the most of this future
carbon saving opportunity. Full fleet decarbonisation could be achieved by 2026.

Total decarbonisation and carbon off-setting

1. Once all the PV solar and the hybrid air source heat pump system have been
installed there will still be carbon emissions from gas (75.5 t/COe) and travel (2.2
t/COze) that will need to be decarbonised.

4



2. As decarbonising gas is currently difficult, the Council, might consider offsetting.
Several energy suppliers offer a carbon offsetting option, which is a way to
compensate for emissions by funding an equivalent carbon dioxide saving elsewhere
either locally (such as via funding the installation of PV on local housing) or further
afield in other parts of the world.

Implementation

As part of the installation of the rooftop solar PV, a structural survey would be required.
When installing the hybrid air source heat pump system at Thorpe Astley Community Centre
a heat loss calculation for the building will be needed. This will accurately assess the heating
demand and ensures the heating system is correctly sized for the Community Centre.

Recommendations

e Install all the solar PV identified through this Audit. This will provide significant
future financial savings that could be reinvested in further reducing the Council’s
carbon footprint.

e The Mossdale Meadows Depot will be partially decarbonised by the solar PV array.
Insulate the roof internally and upgrade the electric heating.

e Install LED lighting at Mossdale Meadows Depot

e Encourage walking, cycling, and working from home

e Purchase renewable electricity to help decarbonise buildings and transport

e Decarbonise Thorpe Astley Community Centre heating through a hybrid air source
heat pump

e Replace the existing diesel pick-up trucks once the current leases have expired, with
hybrid or full electric vehicles when they are available

e Consider installing EVCPs at the Mossdale Meadows Depo, the Civic Centre, and
Thorpe Astley Community Centre

e Consider an electric car share scheme

e Do not proceed with the proposed biomass heating system at Mossdale Meadows
Depot which is currently set out in the Capital Plan

e Consider the installation of smart meters and ensure gas and electricity meters are
read monthly for all five buildings. This will allow ongoing analysis of the buildings
energy performance and will provide accurate consumption figures for reviewing the
Carbon Audit in 2024.



3. Calculating and benchmarking the existing carbon footprint

3.1 Background and Methodology

COVID 19

The Carbon Audit has taken place in a national pandemic which started in December 2019.
All efforts have been made to secure 12 months of substantiated energy data prior to COVID
19 for each data set and where possible compare it to a 12-month post COVID 19 data set to
provide the most robust synopsis of the Council’s carbon footprint.

Calculating COze emissions

To take into account the emission of other greenhouse gases (GHG) when calculating the
level of CO; emissions, scientists have devised an equivalent measure — ‘CO,e’ which
literally means carbon dioxide equivalent. When the term ‘kg/CO.e’ is used later in the
audit, this means it is measuring the carbon dioxide equivalent in kilograms which then can
be converted to tonnes ‘t/CO,e’. This term for measurement is used within the government
greenhouse gas reporting conversion factors® and has been adopted within this audit.

Gathering data on Town Council transport

Currently Braunstone Town Council employ 20 people in a combination of full time and part
time positions. They are currently supported by 21 Councillors. Staff work across five sites
and the Councillors mainly use the Civic Centre for Council business.

For the purposes of this study, anonymous postcodes of all Braunstone Town Council staff
and Councillors were provided by the Council. It was agreed to use the Civic Centre as the
destination of all staff and Councillors.

The length of each journey was measured between the postcode provided by the Town
Council and the postcode of the Civic Centre. Therefore, a round trip to work was twice the
length from home to work. Individuals were asked by the Town Council to provide
information on their mode of transport to work and how many times a week they travelled.
When travelling by private car, individuals indicated the type of fuel they used in terms of
petrol, diesel, hybrid or electric.

To equate the number of miles travelled in a petrol, diesel, hybrid or electric car to the
equivalent carbon emissions, the audit references the national government greenhouse gas
reporting conversion factors 2021.

1.https://www.gov.uk/government/publications/greenhouse-gas-reporting-conversion-factors-2021
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Within these conversion tables it provides a conversion factor for different fuels which can
be multiplied by the miles travelled to calculate the carbon emissions from individual
journeys to the Civic Centre. All the cars within the audit and therefore the conversion
tables were assumed to be of a medium size. Figures are rounded to provide clarity.

Braunstone Town Council operate four vehicles primarily for the upkeep of the parks and
green spaces. They range from pick-up trucks, a tractor, and a sit-on mower. The carbon
footprint of each vehicle was calculated through the type of vehicle and the annual mileage.

The mileage for the two pick-up trucks was obtained from the governments MOT database.
Utilising the MOT database? in this way, it provided real mileage up to the 21st of December
2021. This provided a very accurate mileage; however, the mileage is taken from a year
within the COVID 19 pandemic and may not reflect a normal year.

As there was no MOT data for the tractor or sit-on mower, the Council estimated the hourly
usage of the tractor (500 hours) and the ride on mower (250 hours) which was converted
into miles driven. It has been estimated that both vehicles would travel on average 10 miles
per hour, given there will be time when the vehicles are operational but not moving, and
the tasks they are undertaking.

The conversation factor for a dual purpose 4x4 was used for both pick-ups and the tractor
whereas the petrol ride-on petrol mower was benchmarked against a medium car.

Gathering energy data on Town Council buildings

Energy usage data from the 2019 calendar year was collected from gas and electricity bills
from four of the five Council buildings. To ensure the accuracy of the energy data accessed
through the bills, only the actual meter readings were used. There was some difficulty
gathering this data, as the majority of meter readings were estimated.

The government greenhouse gas conversion tables previously documented, were used to
calculate the COze emissions from the electricity and gas consumed in the Council’s
buildings. The 2019 energy data sets provided usage figures, but the actual cost of energy
was calculated using tariff rates from 2021 to provide a more realistic estimation of the cost
of energy.

The Shakespeare Pavilion is newly constructed in 2021 and will start a full year of operation
in 2022. The architect provided estimates for the energy usage for gas and electricity.
Although the figures supplied by the architect have been used in the Audit, the consultants
opinion is that the estimated gas usage is very high considering the building has been
designed to modern standards. Furthermore the estimated gas usage does not correspond
to comparison data of similar buildings. As a result of this estimate, the CO,e related to the
Pavilion is more than the Library, the Civic Centre and Thorpe Astley Community Centre
combined.

2.https://www.gov.uk/check-mot-history
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3.2 Travel related carbon footprint from staff and Councillors

Staff travel emissions

e Annually staff travel is responsible for 7.5 t/CO,e

e Staff travel to work by either driving, using taxis, walking, or cycling

e No hybrid or electric cars are used

e Staff are predominately local with 90% travelling under 5 miles to work

e Two members of staff living the furthest distance away from the Civic Centre are
responsible for 38% of staff travel emissions

e Five members of staff (25%) cycle and walk to work

The distance to work is a major factor in calculating carbon emissions. Staff working for
Braunstone Town Council live relatively close to the Civic Centre. In Figure 1 it shows that
40% of staff live less than two miles away, and 50% of staff live over two miles but under
five miles away, whilst the remaining 10% live over 5 miles away. The average distance to
work is 3.1 miles.

Figure 1: Distance travelled to work by Staff

B Less than 2 miles ®m Over 2 but under 5 miles m Over 5 miles

Councillor travel emissions

e Annual Councillor travel is responsible for 0.3 t/COze

e Councillors travel to work/meetings by driving, walking, or cycling

e Two Councillors use hybrid/electric cars

e Councillors are predominately very local with 67% travelling less than 2 miles

e Six councillors living the furthest distance away from the Civic Centre and are
responsible for 78% of the total travel emissions



e Five councillors (24%) travel to work by cycling and walking

Generally, Councillors live much closer to Braunstone Civic Centre than staff. In Figure 2 it
shows that 67% of Councillors live less than two miles away, and the remaining 33% live
over two miles but under five miles away. No Councillor lives over 5 miles from the Civic
Centre. The average distance for a Councillor to travel to the Civic Centre is 1.3 miles.

Figure 2: Distance travelled to work by Councillors

m Less than 2 miles m Over 2 but under 5 miles m Over 5 miles

Combined Staff and Councillor Emissions
Headlines

e Councillors and staff travel are responsible for a combined 7.8 t/CO2e emissions

e Councillors and staff travel to work by driving a diesel or petrol car, a hybrid car, an
electric car, taxis, walking or cycling

e Only Councillors have adopted Hybrid/Electric vehicle technology

e Out of a total of 41 individuals travelling to the Civic Centre, 27% have no carbon
emissions i.e., walk, cycle, or use an electric vehicle. This figure rises to 29% if the
hybrid car was included and used electricity for the journey.

e On the flipside, 71% of individuals use petrol or diesel cars for their transport

e No one uses public transport, and this may generally reflect the proximity of most
individuals to the Civic Centre

e Councillors and staff are predominately very local with over half travelling less than
two miles and 94% travelling less than five miles.



Modes of Transport by Staff and Councillors

Staff and Councillors choose very similar modes of transport to travel to the Civic Centre. In
Figure 3 it shows the different modes of transport chosen by Councillors and staff in terms
of walking, cycling, and driving (petrol, diesel, hybrid, and electric cars). It shows an almost
identical set of figures. The slight difference is one less diesel car is driven by Councillors and
that two individual Councillors have adopted one hybrid and one electric car.

Figure 3: Modes of travel to the Civic Centre

II ] || || i B

Walking Bicycle Petrol Cars Diesel Cars Hybrid Cars EV
m Staff m Councillors
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The main difference between staff and Councillor transport emissions is that in general
Councillors live closer to the Civic Centre than staff, and that staff are making approximately
5,000 trips to work per year, whereas Councillors are making just under 400 trips to the Civic
Centre per year.
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3.3 The carbon footprint from the fleet of vehicles

The fleet of vehicles have a total carbon footprint of 5.7 t/COze and this figure is broken
down into individual vehicles in Table 1. The pick-up trucks account for over 3 t/CO,e which
equates to 58% of the total fleet emissions.

Table 1: COze emissions from Town Council vehicles

Vehicle Make/Model Engine Size Registration | Manufacture Fuel Annual Fuel Total
Mileage Emissions | Emissions
Factor (kg CO2e)
(kg CO2e)

Ford Ranger Pick-Up (Diesel) |Super XL 2.2 TDCi | BT17 GHH Jun-17 Diesel 3908 0.32793 1282
Ford Ranger Pick-Up (Diesel) |Super XL 2.2 TDCi | BJ67 OWM Dec-17 Diesel 6025 0.32793 1976
Holland Tractor T5.75 3387cc FJ19 GEK Apr-19 Diesel 5000 0.32793 1640
Shibaura ride on mower 1662cc FX67 BYH Jan-18 Petrol 2500 0.30231 756
Totals 17433 5653
Total Carbon Emissions in Tonnes 5.7

Combined carbon footprint for Council Transport

Overall emissions from Braunstone Town Council staff, Councillors and the fleet of vehicles
are estimated at 13.5 t/CO,e. The most substantial emissions are related to staff travel, the
pick-up trucks, and the tractor.
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3.4 Braunstone Civic Centre

Braunstone Civic Centre is the largest building owned by Braunstone Town Council. It is a
single-storey brick and block building constructed shortly after the Town Council was
established in 1977. Since then, the building has been subject to several upgrades and
extensions to increase its utility and capacity including:

J Extension & alterations to provide committee rooms, bar, store & lounge (1983).
. Single storey front, side & rear extns & new access (1996)
J Installation of four heating and air conditioning units (2016)

Today, the building is a multi-functional venue comprising offices, meeting rooms, a
function hall, café-bar, and toilet facilities (see floor plan below).

Library
Entrance
‘ '"mw — Offices Fosse
e o i
| |
Offices - I
RECEPTION

ar @

f * Ravenhurst Kitchen
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Energy consumption

Electricity and gas consumption data for the Civic Centre are shown below in Figure 4. The
data relates to the years 2014 (taken from the building’s official DEC assessment data at
https://www.gov.uk/check-energy-performance-public-building and 2019 which are taken

from energy bills provided by the Town Council.

Figure 4: Comparison of Civic Centre gas and electricity consumption for 2014 and 2019

Civic Centre Energy Consumption: 2014 vs. 2019
=
Z 2014 212.09
=
&)
=
2
S 2014 93.65
Zz
[
2
0 50 100 150 200
Annual Energy Consumption (MWh)

The data indicates that the building’s energy consumption has decreased significantly since
2014, with gas and electricity consumption reduced by 42% and 43% respectively. This could
be the result of several factors:

1.

Improvements may have been made since 2014 in terms of the control of room
heating and cooling of the building, hot water heating, mechanical ventilation and/or
lighting controls.

New, more efficient heating and/or power plant have been installed since 2014, such
as improved heating, ventilation and air conditioning equipment, or new energy
efficient lighting.

The occupancy (usage) of the building could have decreased since 2014, resulting in
a reduced need for heating, cooling, and electricity. Note that the data used in this
analysis precedes the period of covid-related lockdown.

The insulation levels within the building’s walls and roof voids have improved, or the
building’s original windows have been replaced by more efficient units.

The data used by the DEC assessor in 2014 could have been erroneous. This is
unlikely, but possible.
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Energy benchmarking

The Civic Centre’s most recent Display Energy Certificate dates from its assessment carried
out in 2014. At that time, the building’s gas and electricity consumption was assessed as
being typical for a building of its type, which at the time was defined as a “Dry Sports and
Leisure Facility with Heating and Mechanical Ventilation”. However, this building category
does not accurately reflect the design or usage of the Civic Centre building, which obviously
is not predominantly a sports facility. Therefore, in the current analysis, we benchmark the
building’s energy performance against the Chartered Institution of Building Services
Engineers (CIBSE) ‘Civic Centre’ category, which comprises data from 113 local authority
buildings across the UK collated by the UK government.

Figures 5 and 6 show the results of the analysis, including the performance of the Civic
Centre compared to the other 113 local authority ‘town hall’ buildings in the CIBSE
database. In terms of the building’s electricity use, the Civic Centre is relatively efficient in
comparison with its peers with an electricity Energy Use Intensity (EUI) of 67kWh/m?2
compared with a typical value of 85 kWh/m2 for this building type. However, there is scope
to further improve the electrical efficiency of the building in order to approach the ‘good
practice’ benchmark EUI figure of 46 kWh/m2, a value which only the 25% most efficient
buildings in the town hall category achieve.

Figure 5: Civic Centre electricity usage compared to the CIBSE database

Building type - Town hall | Spatial Resolution - National | Fuel Type - EuiElec | Sample size
- 113

JAJZW/Yymy 26°99

e percentage

CIVIC CENTRE - ELECTRICITY USE

Cumulativ

10( 150

Energy Use Intensity (kWh/m?/yr)

A

Building Type Good practice electricity Typical practice electricity Source

Town hall 46 85 DEC
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In terms of gas consumption, the Civic Centre’s performance is less positive. Its actual EUI
value of 154 kWh/m2 compares to a ‘typical’ value of 132 kWh/m2, and a ‘good’ value of
101 kWh/m2, a figure around 1/3 lower than the buildings current performance. Thus, there
is significant potential to improve the gas consumption of the building in terms of space
heating and hot water end uses.

Figure 6: Civic Centre gas usage compared to the CIBSE database

Building type - Town hall | Spatial Resolution - National | Fuel Type - EuiHtg | Sample size
- 113
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3.5 Thorpe Astley Community Centre

Thorpe Astley Community Centre is a multi-purpose building constructed during 2009
using a rendered block, facing brick and 