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1. Financial and Carbon Impa&ttecutive Summary

Maloney Associates hawmdertakena comprehensive energy and carbappraisal oKinver
Community Centre located in Kinver.

The purpose of the review was to identify effective energy efficient and low carbon conservation
measures that will deliver operational cost savings and increase the energy performahee of
Centre.The review b0 provides a roadmap to show how the Centre can progress to a Zero Carbon
footprint. A Glossary was provided in sectib®ifor the reader to define, refer to or expand upon
various terms and abbreviations used in this paper

In addition, the audit has B undertaken to the required standards of an Investment Grade Audit
(IGA). This includes detailed energy appraisal, calculations, and investment payback calcAlations.
Methodology was included below, followed bgtails oncomprehensive energy saving measures.

The headline energy savings hagentified potential savingghat represent an annual reduction of
79,794 kWhin gas consumption andi7,399 kWhin electricityconsumption this includes the

calculated electricity casumption needed for the operation of the ASHP). This equates to a carbon
emission reduction of5tonnesfor gas, andl1 tonnesfor electricity. This totals a@7.8%reduction

in energy consumption, and&6.3%reduction in associated carbon emissiomnbi will result in the
Centre having 4 tonnes of carbon (associated with electricity). This can be offset with a green tariff
grid electricity.

Fig. 1 Road tacarbonnet zero illustration
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This figure above representsstep by step visual representatiafiY { / to&ldocarbonnet zero

would the renewable technologies specified in the ECMs be adojteel values start at 30 T a year
from water, electricity and gas usage, and can eventually be offset by purchasing remaining energy
needs from certified reewable energy suppliers.




2. Introduction and Information on Kinver and Surrounding Area

The Community Centre is located in the village of Kinver, South Staffordsire/as builin the
1960s The Community Centre provides a focal point forltdwal community activities including
eventssuch as acting contestmeetingssuch asachildren café and ceremonies such as weddings,
and provides extensive external outdoor activities that incladgm, football, cricket, bowling club,
anda public foopath. It has suffered from the absence of much needed investment in the latest
years and the building was foumditer a recent inspectiomo be in a deterioraing state. The building
services are in a dilapidated condition and the boiler plant has signifjcexceeded its life
expectancy and will be subject to failure and expensive energy operating costs.

It is the objectives of the Kinver Sport & Community Association (KSCA) to provide a community

facility fit for the 2B Century. It is proposed thafNgl Y (i & dzLJLI2 NI 6 S &a2dAKG G2 |
objectives. This includes a redevelopment of the Centre that will embrace sustainability best practice
goals and provide a demonstrable community project. At present, Kinver has a populati&n08f07

peaople.

The first traces of human settlements in Kinver are thought to be dating frorfrahedge according
to avisual assessments of the region [D.M. Bills & Griffiths, 1981]. The village was overseen by a
roman fort sometime in the first centuries AD,dafirst appeared in a written charter in 736 AD.

Similarly to the rest of Midlands, it had an industrial presence between §3%@5, which gradually
fell after the second World War. Kinver met with expansion and a growth in population as council
and private houses were built in the second half of thé"2@ntury. Todayit can be identified as a
large village bordering otie counties ofShropshireHereford and Worcester, ammso theDudley
Metropolitan Borough.

The communitQ dspirations and worésaboutachievingcarbonnet zero have surfaced in the light

of newnational and internationalegulationsin regards tcclimate changewhichputsthe fragile
areathat the village of Kinver and its community cengme situated in at risk. This area is comprised
of the river Stoufloodplain near Kinver Edge, the latter being home to a rare heathland habitat and
placespecific houses made of soft red sandstoméas leen recognised that places of cultural and
social interest such as Kinver play an important role in greenhouse gas emissions regulation and
every small change in technology and consumption counts towards the national and eventually
global output.Limitingglobalwarming tounder1.5 degrees Celsius could reduce the number of
people susceptible to climatelated poverty riskssuch as vectaborne diseases and food security,
by as much as several hundred million by 2f&iimate NASA, 2019]. The urban histdnd effect

and heatrelated illnesses will similarly be reduced and vulnerable habitats, such as the riparian one
present in the Marsh Recreational area, would remain protected.

It is proposed that MA would provide professional services to deliveasilfility report for the key
sustainable services that can be incorporated within the Community Centre. This will include low
carbon technologies, renewable generation, key energy efficiency improvements and water
recycling. These objectives have beenailed in thefollowing chapters MA recognises that the
volunteers of Kinver Sports and Community Association have played an important role in providing
necessary historical building information for the creation of this report. Commuetynitiatives

have the power to inspire present and future generations to act as agents for positive change, where
norms and attitudes would otherwise becomédor better or for worsec entrenched.
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This report has beeaarried out with the help of the Rural Community EmeFund and the National
Lottery. This has enabled the commissioningadeasibility study aKinver Community and Sports

Centreto establishthe suitability ofLow or Zero Carbon Technologies (LZCd@t 6 dzA f RA Yy 3 Q&
development. It shall cover the folvingrange of energy technologieginwater harvesting, air

source heat pump (ASHP), solar photovoltaics (PV) and electric vehicle charging points (EVCP), as
well as an assessment of current building services, electrical infrastructure and insulattber,Fu

the feasibility of exporting heandelectricity fromits system as well agmpact of the potential
specificationin terms of carbon emissiorand grant availability, will be discussed.

The changes at Kinver Community Centre are-teng solutions tackling energy consumption and
conservation measures, a hecessary step in cuttinge@@sionsas well ain enhandénglocal
community wellbeing and its economy.

The findings from our review and site assessment were that the building would greatyitdfrom
improved thermal insulation and renewable technology systesush as Rotovoltaicsand an Air
Source Heat Pump

Through theE15 millioninitiative funded by the Department for Environment, Food and Rural Affairs
(Defrg and theDepartment for Business, Energy and Industrial Strategy (BEIS)Ruaitkdd

Community Energy Fund (RCEF), rural communities of under 10,000 residents are supported to
develop renewable energy projects which provide economic and social benefits to the eotynmu
This grant initiated by the government provides support in two stages, starting with a grant for a
feasibility study for a renewable energy project, and then for business development and planning.

The National Lottery Community Fund is also helpimpert the refurbishment and building

upgrade work at Kinver. As a public body, the organisation distributes funds raised by the National
Lottery to community organisations and voluntary proje@&ducation, environment and energy
security are aresithat will definitely be impacted by the support received through this fund.

Without the aforementionedunding, this review would have not been possible.

The site lies between a Conservation Area and Flood Zone 3 (Land having a 1 in 100 or greater
annual probability of river floodingNo significant landscape features exist within close proximity of
the site The closest area of conservation is Kinver Edge



Fig.2: Flood Map of the Kinver Sports and Community Centre 2@20.
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The KSCA building can be observed resting on raised ground in what is defined as Flood zone 1.

Fig.3: Kinver Sports and Community Centre/Marsh Recreation Area bosgd2017.
\.

Playing Field

The boundaries of Marsh Recreational Area can be observed marked in rethev@terrymere on
the left-side of the map and track. In some map representations, these boundatiesded to the
elongated strip visible in the bottodeft cornerto the right side othe Sterrymere Gardens.
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3. Background on Maloney Associates Ltd

Maloney Associates are Energy and Carbon Management Consultants with a wealth of experience
and expertise in delivering Energy Management Reduction Programmes.

We have deliveed major energy and carbon saving programmes, which have included behavioural
change strategies for major blehip clients. Many of these programmes have been recognised with
national awards, including five within the last three years.

Prior to creatingvlaloney Associates in 2007, our Managing Director, Keith Maloney, was
responsible for delivering an energy saving strategy for th©@erative Group. This resulted in
energy savings of over £20million across 2,500+ sites. The behavioural change prodpathee
United CeOperatives helped to deliver a 12% energy consumption reduction within the first year of
launch and increased the @peratives profit levels by 8% for that financial year.

This valuable experience has not only continued to help thgp@uives but furthermore, Maloney
Associates have delivered and supported energy saving projects across many sectors including on
going clients such as Manchester United FC, NHS, Knowsley Housing Trust, Belton Farm and Arla
Dairies.

A recent project comnsisioned by Maloney Associates for Knowsley Housing Trust resulted in the

delivery of the low carbon refurbishment for the King George V Community Centre, a community

focused project supported with grant funding. MA received e dzLJLI & t | NIIWYSINBIRTF ¢ K S
in 2018 for the energy saving programme they deployed for Knowsley Housing Trust.

In addition to providing tailored energy reduction plans, we provide a wide range of Energy and
Carbon Management Specialist Services. We have extensive knowledge and experience with energy
analysis work and provide a Bureau Service to many of our cligetslso have a highly specialised
Independent Measurement and Verification Service and of the handful of specialists in the UK, MA
actually have two leading Certified Professionals within the company.

Our staff are highly qualified and experienced additionally include Accredited CIBSE 1SO 50001
Consultants, Accredited ESOS Lead Assessors and Accredited Low Carbon Consultants in Building
Operation and Design.

Keith is also a Regional Representative and Officer for the Chartered Institution afidgGiggtivices
9YIAYSSNE oO/L.{90 FYR KI&d NBOSAYGSR GKS LyaidAadldziA
has actively assisted advisory panels on compliance and statutory papers that have included the

Carbon Reduction Commitment Scheme and BuildeguRtions.

Q
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4. Aims & Objectives

The objective of this feasibility report is to help the association with the Community Centre appraisal
and fulfilment of theircarbonnet zero targets.

It is recognised that the aspiratiarf the KSC#s to becarbonet zero, but part of the road map to
achieve that is to include cosffective measures in accordance with the support received from the
funding scheme which may include the renewal of existing heating systems as a backup plan.

This eport considershe measuredndicated to be deployedithin the wider development scheme
that the association is looking at with the designer.

The feasibility report will include the following key elements and wider objectives:

Present an overview of the KSCA and sustainability objectives.

Holistic operationahssessment of the KSCA.

Methods to reduce energy usage and environmental impact.

Solar PV electricity generation and potential energy storage.

Solar thermal and air source heat pump hot water production.

Air source heat pump generation for Low Temperatdiet Water (LTHW) heating.
Review othe building envelope and feasibility for thermal insulation improvement and
assessment.

Rainwater recovery and harvesting.

Internal and external lighting review.

Electric vehicle charging points.

Energy use (and remeable generation) monitoring system and community display.
Review of the site electricity network connection capability and availability.

= =4 =4 -4 -4 -4 -4

=A =4 =4 4 =4

The feasibility report will include detailed appraisal report and the inclusion of financial costing,
business casand benefits, which include financial savings and carbon emission reduclioss.
feasibility report will include a fully detailed appraisal that will support and can be included with
potential grant funding applications.

It will also provide a risk regés within the project viability plan. This will include a risk review of
each of the identifies measures recommended within the report and mitigation actions required to
manage such risks.



5. Methodology
A review of the energy use asdbsequent savings report and action plan has been conducted and
developed for Kinver Community and Sports Centre. A aoatibn ofdeskbased and sitdased
review methods were employed in order to successfully complete the review. These include the
following:

1 Site visit, assessment and appraisal.

9 Collection and analysis of data in cooperation with the KSCA volunteers and committee
members.

1 Deskbased modelling and data collection from wider sources.

1 Improved recommendationproduced after understanding ghaspirations and thoughts of
the client, with consideration of a broad range of technologies, viability and ptieiucf a
business case for the technologies.

91 Profile & determine total energy consumption of the site.

9 Establish an action plan obsteffective energy saving opportunities.

1 Produce a carbon footprint and net zero carbon map.

6. SiteEnergyand Carbom\ssessment

Maloney Associates undertook detailed energy asiditthe Kinver Village Sports and Community
Centre, based in South Stafttshire in 2020 and early 2021.

The purpose of the review was to identify cost effective energy conservation measures that would
deliver reduced operational cost savings and increéhsenergy performance of the community
centre. The review has identifiesignificanienergysavingopportunities and areas fit for

improvement, at both a low cost and through future investment, ofaétimes congruent with the
YyS6 o0dzZAf RAYd NBFAdNBAAKYSY(d LXFyad ¢KAa O2YSa
activities in a centre that is up to current and future sustainability target regulations, and continue

G§KS f S3t O$ortg andymimyirghG\dEBrEtion.

First and foremost, areas of significant energy saving can be created through investroent int
appropriate technology, through the adoption of lesarbon technologies and building thermal
insulation. Secondly, there are a number of eeffective solutions that can be followed through for
longterm savings, and it includes elements such as cuiirdatnal and external lamp replacement
with light-emitting diodes (LEDs), where the more costly version would be to include photocells for
ambient light detection, and insulation of cooled or heated ducting and trunking to reduce energy
loss.

In addition the audit has been undertaken to the required standards of an Investment Grade Audit
(IGA). This includes detailed energy appraisal, calculations, and investment payback calculations.

Renewable energy systems were carefully considered and listed agpartamt part of the
refurbishment and plans to bring the centre close to national and international netcaebmn
standards.

Theefore anet zero roadmap has been producadd included in sectiohto underline the current
and future needs of theommunity centre anéncourage behavioural changes.

10
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7. Summary of Potential Energy and Carbon Savings.

TABLEL: SUMMARY OFPOTENTIAENERGYSAVINGS

Energy Saving Emissions Saving Energy Cost Capital Costs | Simple

(kwh) 613/ hi So Saving Payback
127,193 25,777 11,171 134,210 12.0

The energy savings identified equate to a cost savif bfl 71and would require 434,210capital
expenditure. This would provide2-year payback.

An action plan of the energy saving measurage been included within the report.

Figure 1 and figure 2 shown below allow for the visualisation of the expected energy and emission
savings following the implementation of the recommended energy conservation measures (ECMs)
outlined in sectioril2.10f the action plan.

HGURHE: SUMMARY OFPOTENTIAENERGYRAVINGS

Existing ‘

87.8 % Total E Reducti
Proposed 17,601 o Total Energy Reduction

Impact ‘ 47,399

ANNUAL ENERGY (KWH)
20,000 40,000 60,000 80,000 100,000 120,000 140,000 160,000
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HGURES: SUMMARY OFPOTENTIAEMISSIONSAVINGS

Proposed _ 86.3 % Total Emissions Reduction ~ Gas

= Elec

Impact ‘

ANNUAL EMISSIONS (TCOZ2E)

The graphs illustrate the impact of the energy saving opportunities compared to the current energy
consumptionat the KSCAThe identified savings represent an annual reductiof9794 kWh

(100%)in gas consumption andi7,399 kWhn electricity consumptiorgthis includeds the calculated
electricity consumption needed for the operation of the ASHR)s equates to a carbon emission
reduction of15t for gas, andL.1t for electricity. This totals a88% reductionin energy

consumptionand a86% reductionin associated carbon emissions.

8. Site Energy Consumption and Performance
Table2: Existing Annual Energy Consumption tokdh/m?

IS P Y I Y
Elec kWh Gas kWh Total kWh kWh/m? kWh/m2 kWh/m2

35,200 79,794 114,994 107.3

Table3: Existing Annual Emissions Overvig/O2e/m

P P P O O
Elec TCO.e | Gas TCOe TCOe kgCO.e/m? | kgCO-e/m? | kgCOze/m?2
15 15 30 20 20 40

12



Fig.6: Annual Energy Consumption Profile for the peildarch 2019 March 2020

Annual kWh Energy Consumption
Profile

-

35,200, 31%

s
-
-

79,794, 69%

* Gas * Elec

This profile indicates that gas usage at the centre is more energy intensive than electricity on an
annual basis.

Fig.7: Annual kWh Energy Costs Profile for the period March 20d8rch 2020

Annual £ Energy Consumption
Profile

-

£4,061,
£4,928, 55% 45%

* Gas * Elec

This Profile indicates that eleatity usage at the centre is less cestective than gas on an annual
basis.

8.1 AnnualElectricityUsage at Kinver

Grid electricity is typically measured in kilowatts per hour (kwh) for uniformity. Great improvements
have been brought to grid electricity generation, and as of 2é&@wable production generated

40.2% of total electricity produced in the UMost applances nowadays run on electric energy and

thus require a kW source. The Kinver community building uses most of its electricity supply for water
and space heating, closely followed by lighting needs. Electric and electronic appliances present at
the Centreinclude internet access and data processing, hand drying, space heating, dish washing,

13



refrigeration, chillingandcooking, etc. These usually have a wattage rating indicated on a plate on
the appliance itself. The longer they are used and in combinatitmavhigh wattage rating, the

more electricity they will consume. Energy loss also occurs with appliances left orbstandgust
plugged in, although to a smaller rate, and it is called a vampire load or a standby power
consumption. As such, it is adeikthat they are turned off from the switch on their respective
electrical outlets.

9f SOUGNROAGE O YAYDBSNI {LRNIA YR /2YYdzyAde [/ Syidn
annual expenditure totalled4,928inclusive of VAT. Consideration oughti® given with the

installation of a renewable energy system such as an ASHP, as it would have an impact on electricity
expenditure. An ASHP unit would replace current water heating systems and heating fans, and

would allow the cooling unit to function ahaptimal temperature with the removal of the

neighbouring boiler from the cellar.

Fig.8: Annual Electricity Consumption Profile

Annual Electricity Consumption Profile

7,000

6,000 .
5,000 - .

< 4,000 —

~ 3,000

2,000 I
0 = . l
o ——— =/ | & | S L .
15.03.2019 - 01.06.201(2.06.2019 - 22.08.20.08.2019 - 01.12.2_0&.12.2019 - 31.03.2020
|

79 days | 82 days | 101 days 121 days

kWh Weekdays ®m kWh Evening/Weekends mkg CO2e

This graph shows the annual electricity consumption profile at the centre between March 2019 and
March 2020, wher@nergy use and equivalent carbon footprint are directly proportional with the
number of days attributed to each billing period. It can be noticed however that evening and
weekend usage predominates and that in all cases, the Centre is less active denvegeth 15 days

of March 2019 and the whole month of March 2020 were considered to account for lack of energy
usage following the lockdown announcement on thé b8 March 2020. This trend is consistent

with HVAC items operating during the weekend. Thadwes not seem to be seasonal variability in
electricity usage trends.

14



Table4: Summary of Annual Electricity

Energy Electricity

Consumption Emissions (kg h i Energy CosE
(kwh)
35,200 8,207 4,928

/| dZNNBy (i St SOGNAROAGE O2yadzyYLliaAzy ¢l a OFf Odzf  GSR 7
in quarterly format (every three months), for the period March 20d®larch 2020The lockdown

began on the 18 of March 2020, and thus the month of Maralas taken in its totality as the

nearest tertiary bill would have ended on thé 6f March.9 I OK LISNA 2 RQ& .02 NNBa LR Yy F
emissions were marked in grey.

According to the visual representation for electricity consumption from the alpoeBle, the usage
meets with a gradual increase throughout the year, consistent with higher heating requirements
during the cold months, when building heat loss is also higher. The resulting annual electricity
consumption fotthe period15" March2019 to31t March 2020is 35,200k Wh.

8.2 Annual Gas Use at Kinver

Of all theelectricitygenerated in 2019%aturalgasaccounted for 40.9 per cemtccording to the

Department for Business, Energy and Industrial Strategy. Gas is seen as a bridge to GHG emissions
reduction, but may ultimately have to be replaced if GHG emissions are to be reduced by more than

80% compared to 1990 levels, unless efficient carbon capture and storage/use technologies are used

O{ OKFNF | & SiG f3X HnHwm6 @fot ddmestic &l comrercialplacas wall G NI (S =
be banned in new houses built from 2025 onwards.

Understandingl KS O 2 Y Y dzy hafural g&3 Soyisuimdlidd @atterns and their influencing

factors can help implement specific energy consumption policies andira@nergyefficiency Gas

at Kinver is provided by Contract Natural Gas Ltd. and the annual gas expenditure at the centre was
£4.,061inclusive of VAT. Detaitsin be observed below.

Table5: Summary of Annuaas

Energy
Consumption Gas Emissions (kg hi S Energy CosE
(kWh)

79,794 14,726 4,061

Annualgas consumption was calculated for the building (internal) sufpphy readings takemluring
the prelockdown period 01.04.131.03.20which equates to a full UK financial yeahe monthly
corresponding C emissions are illustrated in grey.

15



Fig. 9: Annual Gas Consumption Profile

Annual Gas Consumption Profile
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¢CKS AYT2NXYIFGA2Y g1 & 200 Ay SiéhthiRfariNg Thé dbdve grolie Y (G KS
shows a relative seasonal variation. The gas consumption from April 2019 to August 2020 is minimal

due to no space heating being required and is consisigtit hot water production only. However,

the highest values are achieved in November 2019, which then do not show a decline by the end of

March. While declining values are gradual, increase in consumption is steep, which can indicate that

the old gas boiles are left running all day and do not have timers. The annual gas consumption

totals 79,794kWh.

8.3 Annual Water Use at Kinver

Table6: Water consumptiorg overview table

Water supplied 9YAaaAazya Energy CosE

(m°)
340 117 470

This table is purely for water consumption, and in addition to the above the drainage and used water
havebeen addedelow.

According to the government publications, public water supply in England was the biggest source of

water abstraction needs in 201Energy is technically consumed at most stages of a building water

supply, including treatment, ugrough faucets and toilets or other appliancasd disposalThis is

a negligible aspect of kWh/feonsumption in the case of Kinver Sports and Community Centre due

to low aggregated annual usage, but makes for an interesting point of study should the need arise. It

KFa 0SSy y204SR GKFG 6FGSNI LINS&aadz2NBE FaBow, G St ai
which can indicatéow water pressure oexcessivecalingof the pipes.

¢ KS OSy i NB QrisSauth Gtéffuitishimz\\t#r BuSiness and Water Plus for used water and
drainage.Combined annual expenditure equalléd,226 inclusive of VA&nd other charges.

16



Current water consumption was calculated for both the building (internal) and its playing field
(external)from readings takemwluring the periodApril 2019¢ April 2020.

[estN
~
w

CKS AYT2NXIGA2Y g1 a 2060l Ay §uartel®XoNdtOG f & FNRY

Fig.10: External (Playing Field) Used Water and Drainage

Annual Field Used Water and Drainage
Profile

01.04.2019 | 06.06.2019 | 06.09.2019 | 16.11.2019 | 16.02.2020
06.06.2019 | 06.06.2019 16.11.2019 16.02.2020 | 01.04.2020

| 66 DAYS | 92 DAYS | 71 DAYS 92 DAYS 45 DAYS

Total costs for the period above equal £158.19

Fig. 11: Internal (Building) Used Water and Drainage

Annual Building Used Water and
Drainage Profile

£160.00
£140.00
£120.00
£100.00

£80.00
£60.00
£40.00
£20.00
£-

26.04.19-26.07.1 26.07.2019 16.11.2019 26.01.2020
16.11.2019 26.01.2020 26.04.2020

91 DAYS 113 DAYS 71 DAYS 91 DAYS

Total costs for the period above equ27.37 Trends showed by bill values are relatively consistent
regardless of season.
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8.4 Energy and Carbon Benchmarks

YAYODOSNI KIFa 0SSy o0SyOKYIl NJ] SR efexgilusiig SnadsiSiatdiz N I y O
emissims using national industry standards provided by the Chartered Institution of Building Services
Engineers (CIBSE). Figure 11 and figure 12 allow for a visualisation of how Kinver is performing against
national industry standard$or energy usage andssocited emissions within a similar type of

building.

The CIBSE benchmark for good practice shown in figure 11 and figure 12 have been based on
Licenced Community Centre/Buildinihisis currently the closest benchmark available for a similar
building type b Kinver and may not be a true reflection of iygeration of the building.

Fig.12: Existing Combined Gas and Electricity Benchmarks.

Combined Electricity and Gas
Benchmark

Good Practice Kinver

* Good Practice = Kinver

This above benchmark indicates that the KSCA building is operating at 43% below the good practice
benchmarkfoSyY SNHB& dzal 3S® b20S3I (KA &RAIBNA 2RIZAR/AE MdyRSE 4
Centre has not been used fully.

Fig.13: Existing Combined Gas and Electricity BenchmBdksemissions

Emissions Benchmark

57

=
B
o
>

Good Practice Kinver
* Good Practice = Kinver

This above benchmark indicates that the KSCA building is oppeit#8% below the good practice
benchmark for greenhouse gas emissions.
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9. Greenhouse Gas Emissions Calculation

Theannualenergyconsumption valuetavebeen converted to an annual carbaquivalentoutput
using thegreenhouse gasonversion factors fromhe Government Conversion Factors 2020.

The appropriate valugused to calculate emissions ftite three energy sourcementioned (water,
electricity and natural gasjave beenspecified in the Assumption table, sectibi

Total standard emissions valuekinver in the period March 20Xk®March 2020 wa23,050kgCQe
(23 tonnes).

Fig.14: Annual Breakdown of kgG&®Emissions at Kinver

Annual Profile of Kg of Carbon
Dioxide Equivalent Emissions

117,0%

&5

8,207, 36%

14,726 \
64%

* Elec ® Gas = Water supply

The above graph shows an annual breakdown of CO2e emissions at the KSCA building, where gas has
a higher carbon footprint than electricity. Emissions associated with water supply are negligible.

10. Wider Strategic Drivers for Sustainability Improvement

Theenergy security concerns over thecentyears have resulted in policies that subsidize and

SyO02dzN» 3S GKS dzaS 2F aOfSlyé¢ (SOKy2f23a3ASasx Ay f A
global warming to below 1.5°C. Climateange has been identifiesls the biggest health threat of

the 215 century, and biodiversity along with valuable natural resources are declining deapite
technologicahdvancementsThese effects combined are putting the lives and wellbeing of billions

of peopleas well a®ther species at increased risk, and will continue to do so over the next decades.

The first formal, globascale discussions around climate change began as early as 1973, with the UN
Conference on the Human Environment, held in Sweden. In 1992, the Uritéd N@J))& d@th

Summit produced a climate change framework, which today has-meiaersal membership. The

United Nations Framework Convention on Climate Change (UNFCCC), together with the legally
binding treaties established at Kyoto and Paris in sgbsgt years, have been adopted and ratified

by around 192 countries. The Intergovernmental Panel on Climate Change (IPCC), resjponsible
regular scientific assessment and research on topics of climate change, was also established under
UN governance in2B8, and has played a critical role in shaping policy outcomespafitications

issued roughly every six years.
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10.1Impact on Communitiiealth andsocialValues

There is a definite need to uskee current knowledge of environmental and especially aillygion

and greenhouse gas emissions to steer policy decisiakers Old, outdated technologies can be
replaced with newer systems where output falls behind consumption needs, and when equipped
with readers and manual programming or sensogs) provide a significant and traceable reduction
in fuel emissionand total consumption.

Specifically, investment in thg0 year old communituildingis perceived as an empowerment of

local life and activitiedn times of social isolation imposed wprldwide measures, the community
centre has managed to adhere to strict regulations and provide a safe space for people of all ages to
meet and socialise where possible.

The road to net zeroarbonhas become a governmental focus dhbas been recogseed that the
community at Kinver also has the aspiration to achieve net zero targets by refurbishing their most
important community building.

Data from most countries is pointing towards gollution as theleading cause of deatiorldwide
by type of enwionmental pollution|WHQ 2020].This is important as both an ASHP and solar PV
system would replace the Sy (indé&l ®énaturalgas whichin the UK has a higher carbon
footprint than electricity in buildingsf this kind.

The Kinver Community and Spo@entre further provides necessary amenities for a healthy
lifestyle,through the public footpath, playing fieldnd sport programmes and events organised

within the building which helps bring people togethBecent studies have shown that £2.1 billion

per year could be saved in health costs if everyone in England had good access to greenspace and
physical activity [PHE 2020 review], due to factors sudbveeringthe cardiovasculadisease

burden, better mental health, immune syster metabolism boos as underlined by NHS

guidelines.

Although at this stage theentremay not be able to achieve complete net zesybon limited by
grants and funding, thdesire igo limit greenhouse gas emissi@and energy consumption by as
much as possible.

For thesereasons mentioned, there are a number of options which the volunteers at Kinver have
chosen to gavith. They include: significant carbon reduction, landscape improvement, Sterrymere
desilting, appopriate policies and operational investmenthich will be detailed below.

10.2Impact on biodiversity

The Association managing the community building recognises the importageceeasf/blue
corridors in providing green spaces and amenities, importaniogiodlsupportand pivotal flood
managementnd water filteringfunctions.Wetland restoration is underway within the Marsh
Recreation Area, and the historiganalflowing into the bigger Stour river, the Sterrymere, has
recently been dsilted. The riverStour has suffered wide environmental pollution in thé"Ehd
early 20" centuries, but nowadays wildlife is making a comeback.

The Community Centre is located né&anver Edgewith historicalsoft red sandstone housébat
attract tourists annuallynd an outstanding natural beautyAccording to the Worcestershire
Biodiversity Action Plan 2018, Kinver Edge is owndtidiational Trust andhe site lies on the
boundary between two counties on a ridge of Permian sandstone. The acidic soils suppamtiowl
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heathland, acid grassland and elbikch woodland. The area has species of interest such as the
adder, slowg 2 NY | Yy R &-ag@typ&of @hdéliom

Taken from the Sterrymere Environmental Enhancement review 2020, a habitat and species survey
was commissioned and carried out by David Haslam of SES Staffordshire Ecological Services Ltd in
2011. The report states that the habitats on site currently have a low conservation value. An update
Phase 1 habitat survey was carried in th& 2®May 2020y Martyn Owen of BIOME Consulting,

which identified 33 protected species witharilkm radius of the site, proving that this can be an
important area for conservation. One of the main objectives of projects at the community building in
Kinver remains to improve the nature conservation value of the site and of Kinver as a whole. As a
resut, renewable technologies with minimum impact and without hazardoupimgucts or

intrusive landscaping requirements were given a great deal of consideration.

The Kinver Community Centre and Marsh Recreation area also provides a learning environment for
young people and adults and recreational sessions on conservation and sustainability are to be
carried both inside and outside the building oritis safe forsocial activities to be resumed at the
Centre.

10.3Legislation and Directives

Since the Paridgreement entered into force in 2016, over 125 countries have ratified it and taken
on the responsibility to keep global warming below the set threshold ¢iCifds the following
decades.

The UK Government is also looking at future legislation. WittClimate Change Aof 2008, it has
been established that thénal UK carboremission targefor the year 2050 has to be at least 100%
lower than the 1990 baseline in greenhouse gases for that year, as estalbgtiesiKyoto
Protocol.This means, a neero carbontarget by 2050.

In July 2019, the Staffordshire County declared a climate change emergency to demonstrate a
commitment to reduing climate change impacts across every aspectheif service provision and
estate. Thefive key focused arede achieve net zer@arbon emissionare organisation carbon
reduction, air quality, natural environment, waste and behaviour change.

TheNet Zero Emissiortsy 2050initiative has been explained y G KS 32 GSNY YSdsi Q&
meaning any emissioribat would be balanced by schemes to offset an equivalent amount of
greenhouse gases from the atmosphere, such as planting trees or using technology like carbon
capture and storagéCCS)

All these necessary climate change adaptation and mitigation measures are starting to be felt in a
variety of sectorsincluding transportation, healthcare and the building sector.

Part of this is thenaturalgas and oil boiler ban from 202&here theinstallation offossil fuelled
boilers which make upver 8% of the national domestic heating stock, is phasedfiaumh 2025
Instead, hydrogefiuelled appliances are currentbeingstudied and tested to be released on the
market.

The UK Government &so looking to phase out the selling of new petrol, diesel and hybrid cars and
vans by 2030 in the upcoming UN summit of 2021 in Glasgow. This changed from the original
deadline which was 2040, owing in part to technological advancemenmtter(a for ukra-low

emission vehicke(ULE) will be changed in 2021 to include emissions of under 50g of CO2/km from
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the tailpipe, from the previous 75U fleetwide average emission target for new cars will be 95 g
CQ/km from 2021, and car manufacturers willkipenalties if going above the threshold [EU 2019].

With the Energy Performance on Building Directiv@msumers and businesssisould be abl¢o

make more informed choices to save energy and mo#elighly energy efficient and decarbonised
building sto& is desired by 2050, and new cagitimal minimum energy performance requirements
will be implemented. These strategies will only be achievable through smart and renewable energy
systemsThe Energy Efficiency Good Practice Benchmarks we haglénusurreportswill become

more stringent according to estimations, in as little as two years from noeva@nsooner in order

to meet these targets. Thatimate aim is to create a stable environment for decisinaking and
regulation.

Last but not leastthe national gridis beingupgraded constantly to allow fobigger electric loasl
with the phasing out of natural gas and fossil fuels.

11. Calculated Building Performance Post ECMs

Table? PredictedAnnual Energy Consumption totals kWh/mifger implementing all ECMS included
0KS 9ySNHe /2yaSNBIGA2Y aSlI adNBENRQ {SOlAzy

o o e L e
Elec kWh Gas kWh Total kWh kWh/m2 kWh/m2 kWh/m2

17,601 17,601

Table8: PredictedAnnual Emissions Overview kgCO2e#tt2r implementing all ECMS included in
GKS 9ySNHe /2yaSNBIiA2y aSlI ad2NBNBRQ {SOGAz2Yy

TCO.e Gas TCOe TCO.e CO.e/m? CO.e/m? CO.e/m?
4 0 4 0 6 6

Fig.15: PredictecElectricity Benchmarks.

Utilising the same CIBSE benchmark category as for the existing energy consumption (licenced
community centre/building), Kinver benchmarks have been recalculated to show the building
performance post ECM installation.

Electricity Benchmark

Good Practice Kinver

* Good Practice = Kinver
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Fig.16: Predcted Emission®8enchmarks.

Emissions Benchmark

=
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Good Practice Kinver

* Good Practice = Kinver

Both above benchmarks provide a visual representation of the predicted building performance for
both energy and emissions. This has been further improved to appfax. 80 St 26 G KS /L. {9
LINI OGA OS¢ 3TdARSEtAYySad

12. Energy Conseation Measures
Following the desktop energy analydise site audits conducted at Kinver and the development of
energy profiling and benchmarkig the site, a number of energy reduction opportunities have been
identified. This action plan covers allpects of energy reduction in correlation with their cost
effectiveness and payback efficiencies with the wider view of developing a net zero carbon solution.
This has included a reviegf the heating and hot water daands, and the introduction of energy
saving technologiesuch as:

1 Air Source Heat Pumps.

Solar Photo Voltaic (Solar PV).
LED Lighting Replacement.
Solar Thermal.

Rainwater Harvesting.
Behavioural Changes.
Building Thermal Insulation.

=A =4 =4 =4 -4 =9

12.1Energy Saving Summary
The following energgonservation measures (ECMs) have been categorised by payback criteria by
the following methodology:

0to 3 Years

3105 Years

Over 5 Years
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