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This study has been produced to provide a renewable energy evidence base for
Cumbria's Local Development Frameworks.
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Carlisle City Council, Copeland Borough Council, Ed en District Council, South
Lakeland District Council, the Lake District Nation al Park Authority and for the
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Executive Summary

The purpose and scope of the study

This study on Renewable Energy Capacity and Deptéoymn Cumbria provides a

comprehensive evidence base for developing apptteprand robust local planning
arrangements with regard to renewable energy.s H technical study only and does not
constitute policy for any of the Cumbrian Local fang Authorities. The work was

undertaken by SQW and Land Use Consultants and ovesseen by a Steering Group
consisting of representatives from Cumbria Counturiil, Allerdale Borough Council,

Carlisle City Council, Copeland Borough Council,e&dDistrict Council, South Lakeland

District Council and the Lake District National Rauthority (LDNPA).

The study draws on previous work including tRerthwest Renewable and Low Carbon
Energy Capacity and Deployment Study (2041 the DECC/CLG methodolodgenewable
and Low Carbon Capacity Assessment Methodologh&English Regions (2010).

This study has involved a detailed and localisesessment of the amount of resources
available that could be used to generate renewari@egy up to 2030 — in other words the
overall potential technical capacityexpressed in MW). The resources and technologies
investigated include wind, biomass, energy fromteasydropower, solar and heat pumps. In
recognition of the high environmental quality inr@lria, specific research was undertaken
into capacity within Protected Landscapes.

The study was also concerned with taking thesdtseastep further and translating them into
a level of renewable energy deployment that issgalto reach by 2030 i.e. tideployable
capacity This involved the analysis of a number of key stoaints and opportunities
associated with economic viability, supply chaimjdgconnection/distribution, planning
acceptance rates and other factors. It also tatwkaccount the amount of renewable energy
already installed, and in the pipeline (under/awgitonstruction or consented), within each
Local Planning Authority (LPA). Scenario testingsmandertaken to examine different mixes
of renewable energy technologies that could beayepl.

The study has been undertaken against a backdr@prapidly changing national policy
context for planning and energy. Table 1 providesimmary of the key policy developments
for renewable energy generally, and specificallyelation to Cumbria.

Table 1: Summary of policy context

Planning policy

National planning policy: Planning Policy Statement 22 Planning for Renewable Energy and Supplement to
PPS1: Planning and Climate Change; national planning system review imminent, Localism Bill intending to shift
power from central government back into the hands of individuals, communities and local authorities.

Regional Spatial Strategies likely to be revoked, but still remain a material considerations although renewable
energy targets have little weight.

All LPAs locally have or are developing renewable energy targets aiming to support the increased deployment of
renewable energy. Cumbria’s Wind SPD is of particular benefit.

SQW O
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Energy Policy

. Policy on renewable energy capacity is fast moving and changing to take into account emerging technologies
and targets at the national and global level.

. Government is committed to furthering deployment of renewable energy.

. Key current policy: UK Renewable Strategy, 2009 (source 15% of energy needs from renewable sources by
2020).

. Key financial incentives:

» The Renewables Obligation which is the main mechanism for supporting large-scale generation of
renewable electricity.

» Renewable Heat Initiative announcement in March 2011 — phase 1 non-domestic from June 2011, phase 2
domestic from autumn 2012.

»  Premium Payment scheme for domestic renewable heating systems targeted at off gas grid properties
starting 1 August 2011.

» Feed in Tariffs support renewable energy generators with capacity less than 5 MW — currently under review
to make efficiency savings due to be complete by end 2011. In June 2011 fast track decisions were
announced on changes to the tariffs for anaerobic digestion plants and larger solar projects >50kW.

. Energy Bill 2010 — 3 key measures: The Green Deal, measures to enable low carbon technologies, further
provisions including support to the private sector, the Energy Company Obligation and measures to support
energy efficiency.

. Electricity Market Review White Paper, 2011, identifies key challenge of meeting electricity demand as 25% of
current capacity is removed over the next 10 years due to plant closures and introduces specific measures to
attract investment, reduce the impact on consumer bills and create a secure mix of electricity sources including
gas, new nuclear, renewables and carbon capture and storage.

. UK Renewable Energy Roadmap, 2011, sets out shared approaches (across England, Wales, Scotland and
Northern Ireland) to unlock renewable energy potential by building on existing actions and introducing new
measures to promote greater deployment of eight key technologies.

. Emerging legislation: potential revision of Climate change levy; more support to LAs & communities re:
ownership of renewable assets.

. Sub-regional energy initiatives such as Britain’s Energy Coast and recent EZ submission provide further
supportive policy environment.

Source: SQW

What is Cumbria’s overall energy demand and how much
renewable energy is already generated?

Using regional energy consumption statistics froECIT, Cumbria’s total energy demand in
2007 was identified as approximately 18,000 GWé @nergy output rather than generation
capacity) with demand from Industrial and Commdrsigctors being 50% higher than the
domestic sector. Road transport demand is substamtd is spatially linked to the path of the
M6. Domestic demand is higher in more rural areadvably linked to older and less energy
efficient dwellings.

To provide a benchmark level for considerationesfawable energy generation potential and
policies/targets, projections of Cumbria’s energynand to 2030 have been made. These
projections are based on two of DECC’s publishatnal energy ‘Pathways’: the Reference
case (no attempt made to de-carbonise or maxinmsegg generation from renewable
sources) and Pathway Alpha which involves a coededffort to reduce overall energy
demand, to increase energy generation from lowotadbectricity and to produce and import
sustainable bioenergy:

. Reference case — energy demand for Cumbria incdasd% between 2010 and
2050 driven by a 40% increase in domestic energyatie and a 12% increase in
Industrial and Commercial demand, offset by a 28ih demand for energy for

SQW Rt
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land transport. Emissions are likely to increasgerBy demand in 2020 and 2030 is
projected to decrease slightly to 17,900 GWh an8A¥ GWh respectively.

. Alpha Pathway — energy demand for Cumbria fallsl#% between 2010 and 2050
driven by a 38% fall in energy demand for transppairtly offset by a 13% increase
in Industrial and Commercial demand. Domestic deiriatis by 6% to 2030 then
rises to match 2010 levels by 2050 and emissionsedsee. Energy demand in 2020
and 2030 is projected to decrease to 16,000 GWH4/aD0 GWh respectively.

Cumbria’s current renewable energy installed capaplus the projects that are planned and
about to be developed (i.e. the “pipeline”) wag uger 295 MW at April 2011. The analysis
indicates that this is provided from just under 4@parate installations. Interestingly, the
installed and pipeline capacity exceeds the NordgsMRegional Spatial Strategy target for
electricity for Cumbria of 237 MW at 2010 showirtat the sub-region is already progressing
well in contributing towards the national renewabteergy target of meeting 15% of the UK'’s
energy needs from renewable sources by 2030.

Cumbria’s potential resource for generating renewable energy

The detailed assessment of potential renewableggnessources in Cumbria has been
undertaken in relation to 2030 as this fits welthaplanning horizons and is also realistic in
terms of the time it can take for renewable enedgyelopments to be consented and
installed. In addition, we have also noted wheeeitlentified capacity is likely to increase (or
decrease) considerably by 2050 to provide a loteger view. The assessment involved first,
identifying the opportunity for harnessing the neable energy resources on the basis of
what is naturally available within the context dfet limitations of existing technology
solutions. Second, the assessment included aduyeise some of the more “fixed”
constraints to the deployment of technologies iati@n to the physical environment and
planning regulatory limitations to identify a mae=alistic measure of capacity and potential.

The total onshore potential technical capacity. (he accessible renewable energy resource)
in Cumbria is assessed to be 4,542 MW or 4.5 GWleTa summarises the potential for each
technology. The capacity results in italics and feat are not included in the aggregated
results because they are provided for context ratien as accurate assessments. Those
additional results cover sources such as offsherewables and solar farms as well as
CHP/district heating which are not renewable saaire@d so are not included in the
aggregated total.

Table 2: Potential technical renewable energy resource capacity in Cumbria by technology (at 2030)

MW by Sub Category )
Technology group technology Level 1 Sub Category Level 2 0T 275
category
group
Wind - commercial Wind — commercial scale 2858.3
) scale
Wind (onshore) 2885.6
Wind — small scale Wind — small scale 27.3
Wind (offshore) 2900 Wind (offshore) Wind (offshore) 2900
Tidal 6200 Tidal Tidal 6200

sQw h -
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Sub Category

Level 1
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MW by
Technology group technology
group
Wave 500
Geothermal

Wave

Geothermal

Sub Category Level 2 LT 37l
category
Wave 500
Geothermal

Plant biomass

Unmanaged woodland

(electricity) 68
Unmanaged woodland
(heat) 414
Energy crops (electricity) 6.2
Energy crops (heat) 23.6
Waste wood (electricity) 4.4
Waste wood (heat) 3.8
Biomass 212.0 Agricultural arisings 3.0
Animal biomass Wet organic waste 90.0
(aka EfW)
Poultry litter 2.8
Waste Municipal Solid Waste 10.4
(MSWw) '
Commercial & Industrial 20.7
Waste (C&IW) '
Biogas Landfill gas 1.8
Sewage gas 4.9
Small scale Small scale hydropower 69.7
hydropower yarop '
Hydropower 69.7
Commercial scale Commercial scale
0
hydropower hydropower
Solar Solar Photovoltaics (PV) 150.5
Solar Water Heating (SWH) 135.4
Heat pumps Ground Source Heat Pumps
(GSHP) 213.2
Microgeneration 1374.7
Air Source Heat Pumps
(ASHP) 852.7
Water Source Heat Pumps 229
(WSHP) '
326.2 Solar farms Solar farms 326.2
Large scale solar
Solar infrastructure Solar infrastructure 0.02
Combined Heat & Power 126.5 CHP CHP 126.5
TOTAL 4542.0 4542.0

Source: SQW and LUC

! Unmanaged woodland (Electricity), Energy crops¢icity) and Waste wood (Heat) have been excluded
heat and energy production for these technologesatually exclusive.

SQW
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Commercial onshore wind provides the largest prioporof the onshore resource at 62%
followed by microgeneration — 30% of the total i@®e. In addition the potential from Solar
PV farms could provide an additional 326.2 MW aitgb it is recognised that this
assessment is highly caveated due to a humbersofmggions being taken into account and
the outcome of the recent FIT review resulting itmach reduced financial incentive to
develop solar PV farms. Finally, the potential hdamand for combined heat and power
(CHP) which could be met through district heatiggtems is 126.5 MW — this is significant
potential and the introduction of the RenewabletHeeentive combined with technological
progress is likely to lead to many more schemesimgpnorward. Only those resource
technologies that contribute to the overall totgaxity (i.e. excluding offshore sources, solar
PV and CHP) were subject to the deployable rescamadysis in the remainder of the study.

How much of that potential resource is realistically deployable?

The Deployment Projections prepared in this studyehforecast that 606 MW renewable
energy could realistically be deployed within Cuiabby 2030 (including that which is
already installed or in the pipeline). For alltbé technologies except commercial wind, the
potential technical capacity figures were usechaséference point or absolute ceiling of the
amount of resource. For commercial wind, a redwsglthg figure of 1,623 MW was used as
this takes account of landscape capacity and wagftire considered to be a more realistic
limit for Cumbria. The Deployment Projections wegenerated using SQWRE:Deploy
spreadsheet based tool.

Figure 1 shows the deployment curve or “build rafesthe different technologies under the
Deployment Projections. Based on locally spedéta on the installed/pipeline capacity and
potential resources, the anticipated contributminthe eight LPAs to achieve the 606 MW for
Cumbria are shown in Figure 2.

Figure 1: Cumbria deployment curve to 2030

Cumbria renewable energy deployment to 2030
700
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500 -
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BUndermanaged woodland (heat) @ Energy crops (power) O Energy crops (heat)
@ \Waste wood (power) O Waste wood (heat) B Agricultural arisings
@ Wet organic waste OPoultry Litter O Municipal solid waste
mCommercial and industrial waste | Landfill gas @ Sewage Gas
B Hydro (small scale) @ Solar PV O Solar water heaters
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Source: SQW
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Table 3: Local Planning Authority share of deployment at 2030 (NB: total = 606 MW)

Cumbria 2030 Deployment Projections by LPA

Lake District NP, Yorks Dales NP,
27TMW, 4% 2MW, 0.4%

South
Lakeland,
83MW, 14%

Allerdale,
Eden, 72MW, 290MW, 48%
12%

Copeland,
46MW, 8%

Carlisle, 45MW,
7% Barrow-in-
Furness, 41MW,
7%

Source: SQW

Three further scenarios were investigated to ilitsthow Cumbria could achieve the same
level of deployment at 2030 by different mixes ethnology. The three scenarios were
agreed following consultation with the Steering Gy@nd their main features and differences
between them are:

. Scenario 1: ‘UK Renewable Strategy mijxivhich reflects the indicative national
technology proportions identified within the UK Revable Energy Strategy 2009 to
obtain 15% of the UK’s energy needs from renewabje2030.

. Scenario 2: ‘Current mix — business as usugifojects forward the current installed
capacity mix within each of the Cumbria LPAs (théx mdiffers between LPAs
according to characteristics of current installepacity).

. Scenario 3:

‘No new commercial windassumes that there will be no new

commercial wind deployment over and above that Wwisccurrently installed, under
construction, awaiting construction or consented.

Table 4 illustrates the different mixes associatéith the Deployment projections and the
three further scenarios.

SQW
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Table 4: Scenario results for Cumbria (NB total = 606 MW)

Deployment projections Scenario 1: UK Renewable Strategy mix

Micro
generation,
119.2MW,
20%

Micro
generation,
135MW, 22%

Small scale
hydro,

Commercial
wind,

14.5MW, 2% _ o Small scale 219MW, 36%
- hydro,
Energy from wind, 16MW, 3%
waste, 300.1:AW.
43.3MW, 7% 50% Energy from
waste,
106MW, 17%
Plant
biomass,
119MW, 20% Small scale
wind, 12MW,
2%
Small scale
——_wind, 7.4,1%
Scenario 2: Current mix - business as usual Scenario 3: No new commercial wind
Small scale Unallocated Unalloc_ated
hydro, SMW, capacity, capacity,

1% 51.1MW, 3.6MW, 0%

Commercial

Micro wind, Small scale
142MW, 23% wind, 1MW,

Energy from
waste,
70MW, 12% generation,
Commercial 181MW, 30%
wind,

292MW, 48%

Plant
biomass,
181MW, 30%

Plant

Small scale Energy biomass,
hydro, 22MW, from waste, 181MW, 30%
4% 66MW, 11%

Source: SQW

Strategic impacts and opportunities associated with increased
deployment

A qualitative analysis of risks and opportunitiesfor Cumbria accompanied the quantitative
work on constraints and scenarios. That analysiieated that in terms of:

Economic viability

. Cumbria has the potential to deliver renewable gghen a significant scale if it is
made sufficient economic policy priority.

. Continued financial incentives will be importantrtmximise deployment specifically
from commercial scale wind and microgeneration.

. A coordinating group, with dedicated offer suppgtpmoting renewable energy
would be beneficial.

Supply chain

. The need for skill development in hydropower an@niass installation was
highlighted by consultees although experiencedreseging and design, and turbine

SQW M vii
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manufacture companies are based in Cumbria. Addgeany skills shortages will be
important to reach the uplift in deployment envisa&gegardless of the scenario —
although these technologies feature most predoriynanthe No new commercial
wind scenario.

» Fuel supply is an issue for biomass, as is the faresustainable woodland
management and known, engaged woodland owners -pdtential for
significant woodland creation should be maximisedaaway of meeting
demand within the sub-region, but importing maydde required in future.

Planning and political

More certainty and consistency in planning policierpretation and decision making
should help encourage greater deployment

Sustained objection to commercial scale wind, almeithe minority, is an important
consideration that needs to be taken into accauht@anaged pro-actively.

Technology development

CHP and heat pumps are two technologies for whiehet is significant untapped
technical capacity. National technological develepis are needed for deployment
to be fully maximised, and locally there will be pmptunities to support firms

involved in the associated supply chains (manufacnd installation).

The large uplift in microgeneration in all scenaribut particularly for thé&o new
commercial wingscenario may prove challenging.

Community ownership

There is limited interest in community ownershiprehewables schemes although
there are examples of successful projects sudmeaBay Wind community initiative.
Awareness raising, including visiting other progecsuch as the Bay Wind
Community projects and the development of inforrgaiiance, e.g. 'how to’ guide
covering technical and financial issues, could helgncrease the current uptake
which is minimal.

Job creation

Positive job creation impacts can be created thraing increased deployment of
renewable energy, particularly microgeneration Whtorough its individual-property
based characteristics is labour intensive.

Specific attention was also placed on the antieghahvironmental impactsassociated with
the Deployment Projections. Overall, the mosti§igant environmental impacts are likely to
result from commercial scale wind, plant biomass amergy from waste. These technologies
are prevalent in all scenarios (except M@ Commercial Scale Wingtenario), and so it is
envisaged that each of the deployment scenariofwesult in landscape and visual impacts.
As such, the cumulative landscape and visual impssulting from future development of
these technologies, combined with the existing aapent, is likely to be of a high

saw L -
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magnitude given the sensitivity of the landscap€umbria. Noise is also considered to be a
potential impact (both short and long-term) in dase of these technologies. However, this
potential is highly dependent on the location dlife developments, and is only likely to
occur where these technologies become concentvétboh a locality, with the magnitude
being enhanced where schemes are in proximity tsiteee receptors (e.g. residential
development, schools etc.). There are also potaniacts associated with air quality and
traffic and transport (both short and long ternjn@ilative impacts are likely to arise where
biomass and energy from waste plants become caatethtn a specific locality. Depending
on the degree of concentration and the scale ofithehl plants, this would be of a medium-
high magnitude.

Further analysis was also undertaken to considetilkely carbon and economic impacts
using the PACE toblwhich is a transferrable model to compare the ohud various
interventions associated with moving towards a tasbon economy. This tool was applied
to the Deployment Projections for Cumbria lookingedifically at three technologies:
commercial scale wind, energy from waste in thenfaf anaerobic digestion and solar
photovoltaics. Figure 2 summarises the impactsyaisathrough illustrating the costs, jobs
and carbon savings all in one chart. It is evidbat commercial wind deployment is likely to
save the most tonnes of carbon (largest bubblexastthe least amount of money (furthest
to the left). Nevertheless, in employment termsrogeneration deployment has the potential
to create the most new jobs (highest up the y-axis)

Figure 2: Total cost v jobs created (FTE, person years)

25,000 4
Bubble area = carbon saving
Black border denotes Increased emissions

20,000

@ Wind 158 MW
15,0001

Microgen 119 MW

Jobs created, FTE
o
Qo
8

. # Biomass 18 MW

100 200 300 400 500 600 700 800

-5,000
Net present cost, £m

Source: SQW Note: The job figures are full-timeiegjent person years. They include manufacturingidband installation
jobs for deployment until 2030 and operation andm@mance jobs associated with this deployment.

2 The PACE (Prioritisation of Actions for low Carbordhomy) tool was developed by SQW for Cornwall
Council as part of the EU INTERREG Regions for Sustdém&hange programme

SQW L -
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Main conclusions from the study

This study has provided a wealth of updated evideand new analysis of the local
possibilities for renewable energy across the L&tahning Authorities in Cumbria to 2030
and beyond. The main conclusions arising frorrstbdy are that:

Cumbria has abundant natural resources for renewald energy, but the
deployment of these need to be undertaken in such way that does not
compromise the value and inherent quality of its ntral landscapes, many of
which are designated. Throughout this study, we hav respected the need to
ensure that projections for future energy deploymen do not detract from
Cumbria’s outstanding environment. Taking this and a range of other
constraints into account it is forecast in this stdy that Cumbria has deployable
onshore renewable energy resources of 606 MW by 2D3Vhen converted into
energy generation (GWh) and taking into accound léactors for the various
technologies, the potential energy generation &gsr1,861 GWh. This compares
with the energy demand projections provided in @ap which suggest, depending
on which pathway is followed, that future energgd® could be between 14,000 and
18,000 GWh at 2030. This suggests that Cumbriadcordvide between 10 and 13%
of its energy requirements from onshore renewabje2030. The UK Renewable
Strategy, 2009, suggests that 15% of total futunergy needs (and 30% of
electricity) should come from renewable source2®¥0, but it should be noted that
this aspiration is not expected to be disaggregatdéacal areas. Cumbria is currently
a net exporter of energy and this is likely to e tase for renewable energy due to
the abundance of natural resources.

Interestingly, thecurrent installed and pipeline capacity (295 MW) aleady
exceeds the North West Regional Spatial Strategyeetricity target for 2010 for
Cumbria which was 237 MW. However it should be noted that this target wasel
on the North West Sustainable Energy Strategy whiab published in 2006 since
when there have been considerable advances indedical developments for
renewable energy and more financial incentivesnang available. In addition, the
targets were calculated on a top down basis bytifglemy projected energy demand
for the North West at 2030, calculating 20% of tf@s the North West Sustainable
Energy Strategy set out for the North West to 2886 of its energy needs by 2020)
and then dividing this amount between Cumbria, Gines Merseyside, Lancashire
and Greater Manchester. Cumbria is a net energyreermand likely to continue to be
so, particularly for renewable energy and therefibris important that targets are
developed on a capacity rather than a demand lbagpisalising upon the natural
resources with which the county is endowed.

Cumbria needs to significantly increase its currentlevel of deployment (295
MW) if it is to meet the 606 MW that is considereddeployable. The Deployment
Projections provide the most easily achievable agxthey are based on realistic
assumptions concerned with economic viability, $pmhain, grid constraints and
recent planning acceptance. TUK Renewable Energy Strategy mix scenarauld
require a substantial increase in energy from wasteeh may not be realisable,

SQW K
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whilst the No new commercial wind scenanighich is likely to be more politically

acceptable and has the least environmental impagsires a substantial uplift in the
deployment of microgeneration. Some microgeneratechnologies are not yet
economically viable on a widespread basis andtéinget is extremely challenging in
terms of the scale of the uplift and viability aépdoying this with regards to owner
interest, availability of financial incentives, dit\ of stock and technological

development.

Microgeneration provides an exciting opportunity interms of economic benefits
and particularly job creation. The analysis of qualitative aspects revealedttieate
are a good number of existing microgeneration llestaso there is a local labour
market benefit that can be achieved. Continued atipfia Feed in Tariffs, or other
financial incentives in the future, plus a suppatiocal policy environment should
help maximise take up. Potential funding sourcesvider scale roll-out retrofit and
new housing include European funding (already beingessed in Cumbria for
retrofit including renewable energy measures), ieeci06 and the Community
Infrastructure Levy. Supportive planning policigs also important particularly those
that require more than the minimum Code for Suatadea Homes requirements and
Merton type policies where it is specified thateatain proportion of energy should
be generated on site.

Continued deployment of commercial wind is likely © be required to meet the
identified level from the deployment modelling andt is notable that some LPAs
with large technical capacity have no existing or lanned developments An
appropriate planning environment, which is in placeoss Cumbria particularly with
the Wind SPD in place, is essential as will bedbitinuation of financial incentives.
Wind also provides the cheapest option as idedtifierough the carbon and
economic impact analysis and will achieve the rsglearbon saving. Whilst noting
the importance of commercial wind in Cumbria’'s f@turenewable energy
deployment mix, it is important to have cognisant¢he cumulative environmental
impacts that this can impose. Allerdale for exampls a significant installed
capacity with regards to commercial wind (at justder 90 MW) yet could
realistically deploy a further 60 MW over the neX® years. This is a fairly
significant deployment of commercial wind withineonlistrict which would not be
without environmental impacts.

Recommendations

The key recommendations from the study are sumathlislow:

We are aware that Cumbria County Council and theni@ia Local Planning
Authorities areplanning a series of dissemination eventsThis is important and
should not be restricted to climate change offia@rplanning officers, but include
economic development colleagues due to the impoghnrenewable energy to the
Cumbrian economy as recognised through Britain ggn€oast’'s proposals. Related
to this, we are aware that a series of trainingiesvhave been undertaken throughout
2011 to raise awareness of different types ane sfalenewable energy technologies

SQW L -
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amongst officers and communities. This could bdt luygon with further awareness
sessions for elected members linked to the findirga this report and including site
visits to provide first hand experiences of differéypes and scales of renewable
energy developments.

Individual LPAs may wish to undertalfarther work to refine the results and
select the most appropriate scenarios to provideetlidence base to help to take
forward their renewable energy ambitions. This ddag linked to target setting to set
a clear goal and also enable measurement of podresddition, further analysis
may be important for individual LPAs in relationéoonomic viability, opportunities,
carbon abatement potential and environmental inspact

Increasing the profile of renewable energy to an ararching policy priority
linked to Britain’s Energy Coast proposals couldye substantial economic and
environmental opportunities for Cumbria in to thdufe. In addition, the skills
opportunities presented through the growth of #@® and its supply chains need to
be fully optimised and it is recommended teatpply and demand mapping
concerning skills and supply chainare undertaken for the increased deployment of
biomass, hydropower and microgeneration. Whist gesing the significant
economic boost that can be provided through cagitgl upon renewable energy
opportunities, it is important to also acknowledidpe importance of tourism to
Cumbria’s economy and the role of the natural emritent in attracting visitors.
Therefore cumulative impacts and the consideradiblandscape character must be
taken into account with regards to the siting adlividual developments.

Related to the above point, there is an identifieed todevelop an ongoing co-
ordinating group working to raise the profile of renewable energyand ensure that
future deployment is maximised, within environméntanstraints, and that its
benefits are fed back into local communities via ttevelopment of local supply
chains, community schemes etc. The Cumbria Renew&aPnel could potentially
provide the vehicle.

Whilst there is already easonably well developed planning environment inlpce
with regards to local policies and the wind SPeréhappear to be some concerns
with regards to thdnterpretation and delivery of said policy. Reviewing the
consistency of interpretation and implementationewisting policies including the
Wind SPD across LPAs will help foster a more supperenvironment for the
deployment of renewable energy within Cumbria.

Due to thelandscape quality across Cumbria and prevalence oProtected
Landscapes we recommend thétirther work is undertaken to fully understand and
assess all of the impacts from a significant uptifrenewable energy deployment,
particularly commercial scale wind.

In order to take theassessment of heat demand and potential for CHP
developmentsfurther, additional research should be undertaken concerning future
development and its heat demand, potential fut@stevheat sources and a review of
existing and planned heat infrastructure acrossaoaety.
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1: Introduction

SQW Ltd (SQW) and Land Use Consultants (LUC) wemamissioned by Cumbria County
Council in September 2010 to prepare a RenewabdegyrCapacity and Deployment Study
for Cumbria. The study provides a comprehensivelenge base that will facilitate local
planning authorities across the region to develefp-fwunded policies that support renewable
energy deployments. It is a technical study onl¢g does not constitute policy for any of the
Cumbria Local Planning Authorities. The study wasrseen by a Steering Group consisting
of representatives from Cumbria County CouncileAdiale Borough Council, Carlisle City
Council, Copeland Borough Council, Eden Districtu@ail, South Lakeland District Council
and the Lake District National Park Authority (LDNP

Cumbria is committed to becoming a low carbon eaon@nd in order to move towards
ensuring its contribution towards the UK’s targétmmeeting 15% of its energy needs from
renewables by 2020 (as required by the UK Renewahézgy Strategy, 2009), the need for a
consistent evidence base across its local aut®rivas recognised. With the planned
revocation of Regional Spatial Strategies, andh whem regional (and sub-regional) targets
for renewable energy generation, it is importauat flocal areas are proactive in looking to
maximise their future renewable energy deploymert im commissioning this study, it is
clear that Cumbria takes its responsibilities sesiyp

For this study, potential renewable energy capdsigssessed at 2030. The rationale for this
end date is that it aligns well with providing andence base for local planning horizons and
also provides sufficient time to allow for infrastture to be put in place in order to realise
the deployable capacity. For some technologied) sscwind, future potential capacity will
not necessarily increase. However, others which raoge related to consumption and
development, such as waste and microgenerationhwhi@ssociated with buildings, may
change relatively significantly and this can betdaed in based on existing projections; for
example as a result of housing growth and developme

The key objectives of the study are to:

. examine current approaches to renewable electggtyeration and renewable heat
provision including commercial, community and snszidle renewable technologies

. explore the full range of options to optimise reable energy and combined heat and
power, tri-generation and district heating produttin the context of a rural sub-
region, including exploring whether there can bsslef a reliance on onshore
commercial scale wind energy schemes

. reflect current government approaches and goodipeac

. support sub-regional plan making and target setting

The study also builds on the Northwest Renewabtk lasw Carbon Energy Capacity and
Deployment Study which SQW and LUC completed laestry That study was undertaken
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using nationally endorsed DECC and CLG methodoldg@gnewable and Low Carbon
Capacity Assessment Methodology for the EnglishoReg2010)- hereafter referred to as
‘the DECC methodology’ - also developed by SQW alkC. The focus of that project was
to refresh the evidence base for the potentialrémewable energy in the North West. It
provided a comprehensive assessment of the pdteitassible energy resources at 2020
with the following key finding for Cumbria:

. Cumbria has a very large commercial scale windueso(10,399MW or 44% of the
North West's resource), but also extensive areaslasignated land due to its
landscape and environmental quality. Cumbria hadalgest sub-regional resource
in terms of managed woodland (plant biomass) ant avganic waste (animal
biomass). Cumbria also has 66% of the North Westiall scale hydropower
potential accessible resource.

In this Cumbria-specific study, the task was fistassess the technical renewable energy
capacity of the sub-region, within the frameworkled DECC methodology (stages 1-4 of the
framework inFigure 1-1), but using customised assumptions and data souedlecting local
characteristics.

Figure 1-1: Stages for developing a comprehensive evidence base for renewable energy potential

1. Naturally available
resource

2. Technically accessible
resource

3. Physical environment
constraints of high priority

4. Planning and regulatory
constraints

5. Economically viable
potential

6. Deployment constraints
(supply chain)

7. Regional ambition —
target-setting

Source: DECC, Renewable and Low Carbon Energy Ggpkiethodology: Methodology for the English Regio2010

This was then translated into the more realistitepiial deployable capacity, taking into
account key constraints using SQWRE: Deploy tool (stages 5-6 from Figure 1-1).
Constraints included economic viability, supply ichagrid connection/distribution and
planning acceptance were applied to provide ansassent of the amount of renewable
energy that could be realistically deployed by 208€enario testing was then undertaken to
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examine different mixes of renewable energy teabgiek that could be deployed to reach
this level. Alongside this, an analysis of quaiitatrisks/opportunities and impacts (including
environmental impacts) was undertaken to identiftioas required to help Cumbria

contribute towards national renewable energy target

Throughout the study, it has been important to taama balance between capitalising upon
Cumbria’s significant assets for renewable enemyegation and recognising and protecting
its outstanding natural environment. This has meguparticular consideration of Protected
Landscapes and their settings in order to enswae rteither renewable energy nor nature
conservation objectives will be compromised.

We would like to pass on sincere thanks to theritgeGroup whose support and advice
throughout the study development process has neatuable.

Status of the report

This is the final report which supersedes all pyasioutputs. It is a technical study only and
does not constitute policy for any of the Cumbraacél Planning Authorities.

Structure of the report

The remainder of the report comprises the following

. Section two sets the scene by providing the widetext, in terms of energy policy
and planning policy, for the deployment of renewadhergy across Cumbria.

. Section three provides our analysis of energy dentaoth currently and projected
forward to 2030.

. Section four details the scale and location of entrrinstalled renewable energy
schemes, and those at an earlier stage in theiptpprocess, across Cumbria.

. Section five sets out the results from the techmesource capacity assessments for
Cumbria as a whole, and for each of the individuatal Planning Authorities
(LPAS).

. Section six provides the results of the deploymmotdelling and analysis which

reduces the technical renewable energy potentiah tmore realistic forecast of
deployable renewable energy by 2030.

. Section seven analyses the implications of deptpyims scale of renewable energy
in economic, social and environmental terms.

. Section eight details our overall conclusions ss@bmmendations for taking forward
the evidence provided in this report and usingoitinform future economic,
environmental and planning policy development.

In addition, the evidence base from this studyudek 10 annexes, provided in a supporting
document, covering:
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. a review of sub-regional studies to inform the depment of assumptions for
assessing technical capacity

. revised technological assumptions detailing how whére these diverge from the
DECC methodology

. references and datasets used in the course diutihe s

. details of organisation that have been consultemlitihout the study

. summary of installed and proposed renewable ergggglopments across Cumbria

. review of protected landscapes

. map access details

. results of the deployment and scenario modellingdyal Planning Authority

. focus group details: programme, attendees and eethEWOTs

. conversion table: to document the conversion factsed (to move between energy

capacity in MW and energy output in GWh) and tostrate the scale of development
associated with the overall deployment forecasts.

SQW Ll



2.1

2.2

2.3

2.4

2.5

Cumbria Renewable Energy Capacity and Deployment Study
Final report to Cumbria County Council

2: Planning and Energy Policy Context

Introduction

This chapter provides important context for the @tien renewable energy study by
summarising the current position and emerging paialating to planning and energy policy
in England.

Planning policy

National planning policy

The Government has announced a programme of radif@ins to the planning system as
part of its agenda for devolving greater powersaoncils and neighbourhoods. The approach
to reforming the planning system is set out in@pen Source PlanninGreen Papérwhich
sets out a wide range of proposals for a new ‘gmenmce’ planning system. Central to these
reforms is a ‘simple and consolidated’ nationahpiag framework, the details of which are
still awaited. The implications of a new nationddmming framework on specific areas of
planning policy, including renewable energy, aik gt to be fully determined.

In the meantime, current national policy and gu@aget out in planning policy statements
(PPS) and planning policy guidance (PPG) will candi to apply, and will be a material
consideration when determining planning applicaifor renewable energy developments.

Planning Policy Statement 22: Renewable Energy 2RP8nd its Companion Guide, both

published in 2004 (ODPM), set out the Governmemdtional policies and key principles for

planning for renewable energy in England. It staes increased development of renewable
energy resources is vital in facilitating the defiv of the Government’s commitments on

both climate change and renewable energy. The 8omapit to PPS1: Planning and Climate
Change (ODPM, 2007) also states that local planairtgorities should provide a framework

that promotes and encourages renewable and lowrtarergy generation.

In March 2010, the former Government commenced Wtai®n on a revised draft PPS:
Planning for a Low Carbon Future in a Changing @ty which was intended to replace the
PPS1 supplement and PPS22. The emphasis of thisstitement was that planning should
actively support and help drive the delivery ofeembles and low carbon energy, and placed
particular importance on the role of regional €g&s in setting ambitious targets for
renewable energy and a clear strategy to suppeit telivery. It also stated that targets
should be based on an assessment of the regiomésvable energy resource, following
guidance on assessing potential for renewableshénBnglish regions published by the
Department of Energy and Climate Change (DECC).tHa light of the change in
Government, the future of this revised PPS is gtitertain but is likely to be changed.

3 http://www.conservatives.com/~/media/Files/Greeff&@pers/planning-green-paper.ashx
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This year's Budget and Growth Review announced énMarch 2011 set out proposals
aiming to ensure that the planning system bettppatis economic growth and sustainable
development. These measures are intended to complemder reforms to the planning

system including the removal of central targets andouraging local councils to bring

forward more homes through incentives to sharehim lienefits of growth. The Budget

proposals include:

A new presumption in favour of sustainable developent — fundamentally a

presumption in favour of development except whérs would clearly compromise
the key sustainable development principles in naligplanning policy, including

protecting National Parks, the Green Belt and Afa®utstanding Natural Beauty.
The presumption is intended to give developers,nsonities and investors greater
certainty about the types of applications that laeely to be approved and should
help to speed up the planning process and encogragéh.

» The proposed wording was published on 16 June 2dlls being consulted
upon as part of the consultation on the draft NetioPlanning Policy
Framework.

» The presumption states that Local Planning AutlesrifLPAS) should:

» prepare local plans on the basis that objectivegsessed
development needs should be met, and with suffidieribility to
respond to rapid shifts in demand or other econa@ménges

» approve development proposals that accord withutstigt plans
without delay

e grant permission where the plan is absent, silieagterminate or
where relevant policies are out of date.

A pro-growth national planning policy statement — the Government intends to
combine all national planning policies into one ulment called the National
Planning Policy Framework containing the Governrisekéy economic, social and
environmental objectives and planning policies &ivér them. A draft of the
Framework was published for consultation on 25 20%1, with the aim of finalising
it by the end of 2011, if possible. Box 2-1 consian extract from the Draft
Framework relating to renewable and low carbonggner

Changes to permitted development rights- removing the requirement for planning
permission for change of use to convert vacantderdlict offices into new homes.
The Government will consult on this shortly andbdBsunch an urgent review of the
Use Classes Order, which determines how a builcimgbe used.

Prioritising growth and jobs — local authorities are required to prioritise wgtio in
the decisions that they take locally. Councils $th@nsure that they are not imposing
unnecessary burdens in the way of development; evidevelopment has stalled,
councils should be open to reviewing section 106@ygents at the request of
developers, and looking at making possible amentbnenget growth underway.
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This could benefit and disadvantage renewable gnelgployment; increased
deployment is likely to create more jobs so dewalept should be promoted, but any
reduction in section 106 could impact on the amoaohtbuilding integrated
technologies that can be installed.

. Extending neighbourhood planning to businesses businesses now have the right
to initiate Neighbourhood Plans and NeighbourhoaVdlopment Orders. This is
intended to encourage growth by reducing the neegply for planning approval in
order to develop. Businesses will need to workedlosvith and win the approval of
local communities in order to establish a neighhoad plan or order.

. Removal of central targets— the Government will remove the Whitehall targét
specifying the levels of housing development thaiudd take place in previously
developed land, but strong policy protection wi! imaintained for the environment
including maintaining the Green Belt, National RariSites of Special Scientific
Interest, Areas of Outstanding Natural Beauty athgroenvironmental designations.
No information is provided concerning renewablergnéargets.

. Removing bureaucracy from planning applications— simplifying and speeding up
the planning system will include a 12 month guarantor the processing of all
applications, including appeals.

. New duty for councils to ceoperate on planning issues- the Localism Bill will
place a new duty to co-operate on councils to wodether to address planning
issues that impact beyond local boundaries, suctoragransport, housing or
infrastructure which could include renewable enatgyelopments.

. Fast track, democratic system for major infrastructure applications — the new
Major Infrastructure Unit will maintain the stalyliand speed of the current fast track
system for applications, but with decisions madd/yisters rather than officials.

Box 2-1: Extract from the Draft National Planning Policy Framework * on “Support
the delivery of renewable and low-carbon energy”

152. To help increase the use and supply of renewable and low-carbon energy, local
planning authorities should recognise the responsibility on all communities to contribute to
energy generation from renewable or low-carbon sources. They should:

* have a positive strategy to promote energy from renewable and low-carbon
sources, including deep geothermal energy

e design their policies to maximise renewable and low-carbon energy development
while ensuring that adverse impacts are addressed satisfactorily

» consider identifying suitable areas for renewable and low-carbon energy sources,
and supporting infrastructure, where this would help secure the development of
such sources

» support community-led initiatives for renewable and low carbon energy, including

4 http:/Aww.communities.gov.uk/planningandbuildinningsystem/planningpolicy/planningpolicyframewor
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developments outside such areas being taken forward through neighbourhood
planning; and

e identify opportunities where development can draw its energy supply from
decentralised, renewable or low carbon energy supply systems and for co-locating
potential heat customers and suppliers.

153. When determining planning applications, local planning authorities should apply the
presumption in favour of sustainable development and:

» not require applicants for energy development to demonstrate the overall need for
renewable or low-carbon energy and also recognise that even small-scale projects
provide a valuable contribution to cutting greenhouse gas emissions; and

» approve the application if its impacts are (or can be made) acceptable. Once
opportunity areas for renewable and low-carbon energy have been mapped in
plans, local planning authorities should also expect subsequent applications for
commercial scale projects outside these areas to demonstrate that the proposed
location meets the criteria used in identifying opportunity areas.

Localism Bill

The Government's Localism Bill was introduced tali@anent on 13 December 2010. The
intention of the Bill is to shift power from centrgovernment back into the hands of
individuals, communities and local authorities.idtintended that increasingly community
groups and local institutions should be given thevgr to deliver local services and includes
a number of important elements:

. decentralisation and strengthening democracy

. non-domestic rates

. community empowerment

. radical re-boot of the planning system includingghbourhood planning
. changes to social housing policies

. devolving powers to the Mayor and London boroughs.

Whilst proponents of the Bill consider it shouldcalerate rather than put a break on
development, concerns have been voiced that itdcieald to increased NIMBYism which
can be a significant barrier to the consent of neide energy developments.

Regional planning policy

In June 2010, the Coalition Government announcex rdvocation of Regional Spatial
Strategies (RSS) with immediate effect with new svlyr LPAS to address strategic planning
and infrastructure issues to be introduced in teeddtralisation and Localism Bill. However,
in November 2010, Cala Homes (South) Ltd won a @agenst the Secretary of State for
Communities and Local Government, with the outcdramg that the latter was not entitled
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to use the discretionary power to revoke regiotraltegies contained in s79(6) of the Local
Democracy, Economic Development and Construction2809. As a result, RSS remains a
material consideration although its revocatiortilsiatended.

In a letter to chief planning officers (dated 6 du2010) the Secretary of State stated the
following with regards to regional policies on rerable and low carbon energy:

‘Through their local plans, authorities should cohtite to the move to a
low carbon economy, cut greenhouse gas emissietpsshcure more
renewable and low carbon energy to meet nationaets, and to adapt
to the impacts arising from climate change. In doso, planning
authorities may find it useful to draw on data thats collected by the
Regional Local Authority Leaders’ Boards (whichlwi made available)
and more recent work, including assessments gbdkential for
renewable energy.’

Policy EM17 of the North West of England Regiongda&al Strategy to 2021 set out
renewable energy targets for the region, with therarching aim of producing at least 10%
of the electricity supplied within the region fraenewable energy sources by 2010 (rising to
at least 15% by 2015 and at least 20% by 2020).

With the imminent abolition of RSS and the introtioic of the localism agenda by the new
Government, it will fall to local planning authaes to determine the contribution that they
can make towards the challenging national targete. RSS targets for the deployment of
renewable energy in Cumbria by 2020 are set oatbel

Table 2-1: North West Regional Spatial Strategy Renewable Energy Targets, 2020

Resource technology Number of schemes MW capacity
Commercial wind (onshore) 21-27 253.5

Small scale wind 15 0.45

Micro wind 1,500 15

Biomass fuelled CHP schemes 4 18
Anaerobic digestion of farm biogas 3 6
Hydropower 8 2.4

Solar Photovoltaics 3,750 7.5

TOTAL 51-57 292.4

Source: North West of England Plan: Regional Sp&teategy to 2021

Sub-regional planning policy

In line with the Planning and Compulsory Purchase (RCPA) 2004, the Cumbria and Lake
District Joint Structure Plan has been replacethbyNorth West of England RSS. However,
on adoption of the RSS, a number of policies inXbmt Structure Plan were extended to
supplement RSS policy, meaning they are still een@tconsideration for planning decision-
making purposes. Policy RRenewable Energy Outside the Lake District Natidteak and
AONBs encourages renewable energy proposals, subjecthvtmoemental and amenity
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considerations, and sets out locational criteria Vitnd energy, biomass plants and the
recovery of energy from agricultural waste and ggsludge.

A Supplementary Planning Document (SPD) on windrggnevas produced by Cumbria
County Council to interpret and provide guidance pdanning policies dealing with the
development of onshore wind turbines and their @ated landscape impact. The SPD has
been adopted by each of the local authorities imi@ia, except Barrow, and forms part of
each council's Local Development Framework. CumiZiaunty Council also intends to
prepare a Waste to Energy SPD.

Cumbria County Council has also provided its cdratsgy, site allocation (currently under
review) and development control policies conceriivigste to Energy contained within the
Cumbria Minerals and Waste LDP. This Plan appbealitlocal authorities in Cumbria and is
a material consideration in the determining of plag decisions. Core Strategy Policy 1
Sustainable Location and Desigequires that:

‘all proposed waste management developments wassgitoor space of
over 1000 square metres should gain at least 10éqefgy supply,
annually or over the design life of the developmfzom decentralised
and renewable or low carbon energy supplies’

It also requires that energy management, enviroteh@erformance and carbon reduction
are all taken into account in the design of fdetit

Core Strategy Policy 9 is concerned with waste cifpathe development of an integrated
network and the provision of waste facilities. tates the amount of waste capacity that
should be provided for managing and treating mpaiocivaste, and commercial and industrial
waste, and landfill capacity. The policy requirkattsufficient sites should be identified for
an integrated network providing a range of wastaagament facilities with preference given
to sites that can accommodate more than one tygaciity. Finally the policy details the
number and type of sites required to provide sigffit waste capacity and enable the
development of an integrated network. These includesites of between 2 and 4.5 ha for
Energy from Waste incinerators.

Site Allocations Policy Energy from waste plants (sites of around 2 tohapwith the first
preference sites to be identified as:

. AL 3 Oldside, Workington

. AL 8 Lillyhall Waste Treatment Centre, Workington
. AL 18 Port of Workington

. CA 31 Kingmoor Park East, Carlisle

Development Control Policies DC @riteria for Waste Management Facilitiegates that
combined heat and power providers will be giverfggence as will proposals located on an
industrial site or premises where the waste anségat can be used.
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Local planning policy

The Planning and Compulsory Purchase Act (PCPAJ 20®oduced fundamental changes to
the plan making system. County Structure Plans weptaced by Local Development

Frameworks (LDFs). The Core Strategy is the mogponmant suite of documents that

comprise the LDF, as its sets out the overall visiad policies, at a strategic level, to guide
the direction of future development. However, owittg the anticipated timings of the

preparation and adoption of the LDF, the Act h&saadd policies in existing local plans to be
‘saved’ until they can be superseded by adopted paliey.

Until recently, targets for the delivery of renewabnergy developments in Cumbria were set
out in RSS policy (see above). Given the timingtleé revocation of RSSs, and current
uncertainty regarding responsibility for strateglanning functions previously undertaken at
the regional level, local planning authorities innGbria have not yet revised local planning

policies relating to renewable energy deploymerathBr, ‘saved’ policies in local plans and

emerging policies in LDF documents set out theegatagainst which planning applications

for renewable energy development will be considered

Allerdale Borough Council is currently in the early stages of productiorhadir LDF, and is
due to consult on the Cope Strategy Options earB0il2. The preferred option will contain a
Core Strategy policy covering renewable energy geita.

Barrow-in-Furness Borough Councilis currently at a very early stage in the prepanabf
their LDF and has not yet commenced productiorheirtCore Strategy DPD. A number of
policies relating to renewable energy in the BariosMFurness Local Plan Review 1996-2006
(adopted August 2001) have therefore been ‘savatl superseded. Policy D45 seeks to
encourage proposals for energy generation proyeltése they meet best practice criteria and
minimise environmental impacts. Policies D46 and Béek to control the location of wind
turbines and set out a number of criteria agaitsthvproposals for wind energy installations
will be considered. Policies D48 and D49 seek totrad the location, scale and design of
energy and heat from farm waste, solar and PV,sivRiblicy D50 seeks to improve energy
conservation and efficiency in new developments.

The Carlisle City Revised Local Plan (adopted in 2008) is a tramsdti document until the
Carlisle LDF is sufficiently advanced. Carlisle YCEouncil is currently at the early stages of
production of their LDF, although it is envisagéattkey elements of the revised Local Plan
will be transferable to the Core Strategy. In theantime, Local Plan Policy CH8newable
Energy seeks to encourage proposals for renewable endeyglopments subject to
consideration of a number of land use impacts. cRolCP9 Development, Energy
Conservation and Efficiencyeeks to encourage developers to consider thepm@tion of
photovoltaic cells, solar panels and other smallessources of renewable energy in new
developments. Carlisle City Council adopted itsigpe=fficiency SPD in Spring 2010.

Copeland Borough Council consulted on its Preferred Options Core Strategd a
Development Management Policies DPD between May &ulg 2010, which sets out
preferred policy options for a number of strategadicy issues. With regards to renewable
energy, Preferred Option Policy EFanning for the Renewable Energy Secteeks to
support and facilitate new renewable energy geioerait locations which best maximise
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renewable resources and minimise environmental ameénity impacts. Criteria on the

location and impact of renewable energy developraeatset out in Preferred Option Policy
DM2 Renewable Energy Generation in the Borau@here are also a number of ‘saved’
policies on renewable energy in the Copeland Lé&tah. ‘Saved’ policies EGY2 to EGY6

encourage the development of wind energy, solaiggnlydroelectric schemes, tidal energy,
waste and biofuels subject to a number of critegiating to environmental and amenity
impacts (Policy EGY1). Policy EGYEnergy Conservation & Efficienagquires developers

to make provision for energy production on-siterireenewable energy sources.

Eden District Council’'s Core Strategy DPD (formally adopted in May 2010pmmurts
renewable energy proposals, subject to no sigmifinsaacceptable effects, particularly where
they contribute towards meeting and exceeding timnmm renewable energy targets set out
in the RSS (Policy CS20). With regard to the useeakwable energy in new developments,
Policy CS19Energy Conservation, Efficiency and Production iewNDevelopmentstates
that the thresholds and targets set out in RS8yBM18 should be adhered to.

South Lakeland District Council’'s Core Strategy DPD (formally adopted October 2010)
states that the Council will be undertaking a study renewable energy potential and
viability, with a view to including targets for emyy for renewable and decentralised energy
within a review of the Core Strategy or a subsegueRD (Policy CS8.7Sustainable
Construction, Energy Efficiency and Renewable Eylery is anticipated that this Cumbria
Renewable Energy Capacity and Deployment Study (@esioned by Cumbria County
Council) will fulfil this policy objective. Therera also a number of ‘saved’ policies relating
to renewable energy in the South Lakeland Locah.Pl&aved’ policies C26 to C30
encourage the development of wind energy, hydra@teschemes, slurries and solar power
subject to a number of criteria relating to envimemtal and amenity impacts. SLDC is
looking towards a greater degree of action on tpict of renewable energy and climate
change with an increase in both elected memberMamtbgement Team support for these
issues.

The Lake District National Park’s Core Strategy DPD (formally adopted in October®01
supports renewable energy developments, includidgaaditional buildings or infrastructure,
as long as landscape character or the speciatiqaadf the National Park are not adversely
affected (Policy CS1&enerating Renewable & Low Carbon Enétdyolicy also requires all
new housing developments and other developments 2@0sgm or more of floorspace to
generate energy from decentralised, renewablensciybon sources to reduce predicted,CO
emissions by 10% or more. This target should beeded where feasible. With regards to
wind energy developments, Policy CS16 states Hemstet will be assessed in accordance with
the Cumbria Wind Energy SPD.

The Yorkshire Dales National Park Local Plan has only recently been adopted (2006) a
so the production of a Core Strategy as part df ttieF is not currently a priority. Saved
Policy U6 Small-Scale Renewable Energy Developmenhthe Local Plan supports small-
scale proposals that meet local energy needs sutgea set of criteria against which
proposals will be assessed. Policy LEFge-Scale Renewable Housing Developmbassnot

been saved. The National Park also has a draftirpevelopment Plan policy, which will

form their version of the ‘Merton rule’ in relatiolm new housing. The Yorkshire Dales
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National Park Authority has recently adopted an SPiz Guide to Energy Production in the
Yorkshire Dales National Parkd help guide renewable energy development.

Marine planning

The Marine Management Organisation (MMO) was eihed in 2010, incorporating the

work of the Marine and Fisheries Agency and hagrsdvoles; principally marine planning

plus other marine related powers and specific fanstpreviously associated with DECC and
the Department for Transport (DfT).

The key role of the MMO is to implement a new mariplanning system designed to
integrate social requirements, economic potential anvironmental imperatives related to
the UK’s seas. It has an important role with regaamdthe deployment of offshore renewable
energy as it is responsible for licensing offshgemerating stations including wind farms,
wave and tidal devises with a capacity of 1-100 M\Marger capacity generating stations
qualify as nationally significant infrastructuredaare therefore subject to a different form of
consent from central Government.

Concluding comments on the planning policy environm ent

It is hard to judge the implications of the Goveamtis proposed planning reforms given the
current uncertainty regarding the scale of refddowever, in the absence of regional policy
setting out renewable energy capacity targets tgresmphasis is likely to be placed on the
need for local authorities to encourage the deveéy of renewable and low carbon energy
through local policies alongside the guidance @nhtional planning policy framework.

The Cumbria Wind Energy SPD provides a strong pdieer for the deployment of wind
energy and the Cumbria LPAs are all looking toudel policies promoting the deployment of
renewable energy as they proceed through the p&arg process. This provides a positive
policy environment and the development of critér@sed policies will enable planning
officers, developers and local communities to fulhderstand the requirements that must be
addressed in developing and implementing renevwaais#egy schemes.

Energy policy

National policy

Policy on renewable energy capacity is fast mowamgl changing to take in to account
emerging technologies and targets at the natiowhigbobal level. During the five years from
the end of 2004 through to 2009, worldwide renewadrergy capacity grew at rates of 10-
60% annually for many technologies. For wind poward many other renewable
technologies, growth accelerated in 2009 relativéhe previous four yeatsCurrently, UK
policy is in a state of flux with new Coalition Gawment policy emerging through 2011.
The 2010 Comprehensive Spending Review confirmed turrent Government’s
commitment to investing in this area and to pressamead with the UK’s competitive

® REN21 Global Status Report http://www.ren21.net/glstatusreport/REN21_GSR_2010_full.pdf
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advantage in the green economy. DECC is the onpardment that will see its Capital
Budget rise over the Spend Review Period; a 59%&ase is planned by 2014-15.

The UK'’s current policy stance is to dramaticalhcrease its use of renewable energy
(including renewable electricity generation, renbl@aheat and renewable energy/fuels for
transport). Underpinned by an EU-wide commitmenhtoease the use of renewable energy,
the UK has committed to sourcing 15% of its endrgyn renewable sources by 2020.

The threat of potentially dangerous climate chamgans there is an urgent need to reduce
UK emissions of carbon dioxide and other greenhgases. Renewables will help the UK to
recover some of its energy self-sufficiency, widhesuring that more imported energy comes
from reliable sources. Globally, there is an omgoiransition to a new, low-carbon future,
and the UK can make the most of economic opporamin this sector by getting ahead on
the renewables agenda as quickly as possible.

Renewable Energy Strategy

The current Renewable Energy Strategy for the UKs wpat in place by the former
Government to help tackle climate change, by redutie UK’s emission of carbon dioxide
by over 750 million tonnes between now and 2030al$b promotes the security of the
national energy supply by reducing overall foss#dlfdemand by around 10% and gas imports
by 20-30% against what they would have been in 202@ strategy also has the aim of
creating up to half a million more jobs in the UBnewable energy sector resulting from
around £100 billion of new investment. Alongsidery saving, nuclear and carbon capture
and storage, the strategy is a key element of amathtransition plan for the UK to achieve a
low-carbon, sustainable future that helps addrigsmte change.

Government priorities

Last year's Spending Review revealed the Governmgians on renewables and how it
intended to take forward the low carbon agendahddigh the Renewable Energy Strategy is
still in place, the Spending Review, plus the BasmPlan for DECC published in November
2010, set out Government thinking and proposeamaain the topic with reform priorities as

summarised in Table 2-2 below:

Table 2-2: Compulsory Spending Review highlights

Structural Reform Priorities

. Save energy with the Green Deal and support vulnerable consumers.

. Reduce energy use by households, businesses and the public sector, and help to protect the fuel poor

. Deliver secure energy on the way to a low carbon energy future

. Reform the energy market to ensure that the UK has a diverse, safe, secure and affordable energy system and

incentivise low carbon investment and deployment
. Drive ambitious action on climate change at home and abroad

. Work for international action to tackle climate change, and work with other government departments to ensure
that we meet UK carbon budgets efficiently and effectively

. Manage our energy legacy responsibly and cost-effectively

. Ensure public safety and value for money in the way we manage our nuclear, coal and other energy liabilities.

Source: DECC Business Plan 2011-2015
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The Government has retained the commitment to wmkita% of energy from renewables by
2020 by supporting the roll out of large and smsallle technologies and will aim for a 34%
reduction in greenhouse gas emissions by 2020 aeaipa 1990 levels.

As a result of the Spending Review, DECC will nmder fund technologies unless it is
confident that they are the most critical to megtiong-term de-carbonisation and energy
security objectives. Nor will it contribute to fuind the establishment of the National Nuclear
Centre of Excellence or provide the same scalaindihg to deal with the overseas nuclear
legacy once current commitments are met. The Goventis key needs for technical advice
and related support on nuclear non-proliferatieues will instead be met by new cross-
government arrangements that were announced i&tthtegic Defence and Security Review.
There will be an end to voluntary contributions ittternational energy and climate
organizations; instead contribution to internatioltav carbon technology efforts will be
channelled through the Official Development Assis@Budget. There will also no longer be
funding for any of the economic development aggsitpreviously funded by the Regional
Development Agenciés

Renewable Heat Incentive

On 10 March 2011, the Government announced thélslefathe Renewable Heat Incentive
policy to change the way heat is generated and usbdildings and homes. The RHI will
provide support for a range of technologies and fumes including solid and gaseous
biomass, solar thermal, ground and water sourcepusaps, on-site biogas, deep geothermal,
energy from waste and injection of biomethane theogrid.

The RHI is the first financial support scheme fenewable heat of its kind in the world. The

RHI will represent over £850 million investment otbe spending review period, driving a

more-than-tenfold increase of renewable heat dwveicoming decade and moving renewable
heat into the mainstream, whilst achieving effickesavings of 20% or £105 million a year

by 2013-15.

The scheme will be introduced in two phases. Infitis¢ phase, long-term tariff support will
be targeted in the non-domestic sectors, at théhded users — the industrial, business and
public sector — which contribute 38% of the UK'stman emissions. Under this phase there
will also be support of around £15 million for hetslds through the Renewable Heat
Premium Payment. This will come into force in Septer 2011.

The second phase of the RHI scheme will see holdsihooved to the same form of long-
term tariff support offered to the non-domestictgen the first phase. This transition will be
timed to align with the Green Deal which is intedde be introduced in October 2012. In the
meantime, a Premium Payment scheme for domestemaie heating systems targeted at
off-gas grid properties has been launched.

5 DECC Business Plan 2011-2015 http://www.decc.govsskefs/decc/About%20us/decc-business-plan-2011-
2015.pdf
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Feed-in Tariffs

Feed-in-Tariffs (FITs) are a financial incentiver ieenewable generators with an installed
capacity below 5SMW. The initiative was developediyCC and was designed to encourage
individuals and businesses in the UK to generateewable energy. FITs aim to make
renewable generation more financially viable byrguteeing generators a long term fixed
price for the renewable energy they produce. Thikh&lp the UK reach its 2020 target of
generating 15% of the UK’s energy from renewablerses. They are particularly designed
for ‘first time’ generators and will consist of twariffs: a Generation Tariff and an Export
Tariff:

. Generation Tariff — a fixed rate that a generator will receive feery kilowatt of
renewable energy generated regardless of wherenggy is used. To measure the
generation there must be an Ofgem approved totedrgéon meter connected to the
installation.

. Export Tariff — a fixed 3p/kWh rate for the surplus amount ofrgg which is sent
back to the electricity grid. This is measured ly export meter onsite and will
initially be estimated for smaller installationseié&rators will receive the export tariff
in addition to the generation tariff.

On 7 February 2011, the Energy Minister, Chris Hunnounced the start of the first review
of the FITs scheme to be completed by the end efydar. As confirmed at the Spending
Review, the FIT review will determine how the eifiescy of FITs will be improved to deliver
£40 million of savings, around 10% in 2014/15. Teeiew will be completed by the end of
2011, with tariffs remaining unchanged until Ag2D12 — unless the review reveals a need
for greater urgency. Changes proposed includeaitening:

. indexation of all tariffs by Retail Price Index (Rih future years

. support for electricity generation from biomasshétthan anaerobic digestion) will
not be provided by FITs, but will be continued ® $upported through Renewable
Obligation Certificates instead

. a pilot programme for support of domestic scaleraampmbined heat and power
(CHP) through FITs

. changes to the banding structure for anaerobicstiaye(AD), hydropower and wind
. deferral of the start of degression of tariffs byeoyear with a steeper profile
thereafter.

As part of the FIT scheme review, a fast-trackeemvas initiated by DECC in relation to the
tariffs for large scale and stand-alone solar plataics (PV) projects (over 50kW); for

example, so called solar farms, and farm-scalerahaedigestion of up to 500 kilowatts. A

consultation on the fast track review was held ketwMarch and May 2011. The outcome of
this fast track review was announced on 9 June .20hls confirmed the Government's

proposed tariff reductions for solar PV larger thah kilowatts and all stand-alone PV
installations and increases for farm scale anaerdijestion (up to and including 500

kilowatts).
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Green Investment Bank and Finance for Overseas Development

The Spending Review also included a commitment roliging £1 billion of funding to
capitalise a UK-wide Green Investment Bank (GIB)bjgct to final design, this will aim to
provide financial interventions to unlock signifitanew private investment in green
infrastructure projects. Government ministers hasil they want tocreate an enduring
institution which can re-invest the proceeds frdsiinvestmentsand expect the GIB to
support risk that the market currently cannot aff@n 29 June 2011, the GIB Commission
published its recommendations for the initial desand focus of the Bank in its report
Unlocking investment to deliver Britain’s low carbfuture.

Spending on overseas development assistance (O[RA&)also protected, providing £2.9
billion of international climate finance to helpvidéoping countries.

Carbon Capture and Storage

The Spending Review revealed that there will beéoupl billion of investment to create one
of the world’s first commercial scale carbon captand storage (CSS) demonstration plants
and there is an additional commitment to providipgblic funding for four CCS
demonstration plants in coming years.

Carbon Reduction

The CRC Energy Efficiency scheme (formerly knowrtteesCarbon Reduction Commitment)
will be maintained but reformed with the first allance sales for 2011-12 emissions now
taking place in 2012 rather than 2011. The schememandatory scheme aimed at improving
energy efficiency and cutting emissions in largbliguand private sector organisations. These
organisations are responsible for around 10% ofXKs emissions. The scheme is designed
to tackle CQ emissions not already covered by Climate Changedgents (CCAs) and the
EU Emissions Trading Scheme. Following the SpendRegiew, revenues from allowance
sales in the scheme, totalling £1 billion a year2b$4-15 will be used to support the public
finances, including spending on the environmertheaiathan recycled to participants.

Energy Legacy

The legacy of UK energy will be managed responsiblya new way that protects public
safety. The Department will continue to manage tehpfunding for the Nuclear
Decommissioning Authority (NDA) and spending on thighest hazards at sites such as
Sellafield are protected.

Energy Bill (December 2010)

The Energy Bill has been designed to provide fetegp change in the provision of energy
efficiency measure to homes and businesses, and imgkovements to our framework to
enable and secure, low carbon energy supplies aind&dmpetition in the energy markets.

7

http://www.climatechangecapital.com/media/10889Wcking%20investment%20t0%20deliver%20britain%27s
%20low%20carbon%20future%20-%20green%20investmedik%20commission%20report%20-
%20final%20-%20june%202010.pdf
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The Bill seeks to provide for some of the key elataeof the Coalition’s Programme for
Government and its first Annual Energy Statemenhtisla first step in the legislative
programme and further legislation will be soughtmplement, for example, the findings of
the Electricity Market Reform Programme.

The Energy Bill has three principal objectives:ktang barriers to investment in energy
efficiency; enhancing energy security; and enablingestment in low carbon energy
supplies. In summary, the Bill seeks provisions for

The Green Deal
Measures to enable low carbon technologies

Further provisions including support to the privaector, the Energy Company
Obligation and measures to support energy effigienc

The Green Deal

The Green Deal is the Government’s initiative tepmart the implementation of energy
efficiency measures to households and businessksutineeding to meet any upfront costs.
The programme will be backed with a totally newafice mechanism designed around the
needs of people and business. The Queen’s Speebhayn2010 set out a provisional
timetable to put in place the legal framework neefie the Green Deal. It is anticipated that
the Green Deal will be launched in autumn 2012.

The Green Deal has provision:

To create a new financing framework to enable towipion of fixed improvements
to the energy efficiency of households and non-diimeproperties, funded by a
charge on energy bills that avoids the need fosgomers to pay upfront costs. This
framework will include:

» powers to set parameters around the use of thigyfedo ensure consumer
protection from both the originator of the work asubsequent occupiers

» powers to limit access to the financial mechanianthie framework to the
installation of measures that are expected to elelbavings exceeding the
level of the charge

» an obligation on energy companies to administectages and pass monies
to the appropriate party.

To exempt energy suppliers from the Consumer Craditrequirement to gain a
credit licence when they collect Green Deal paysieekempt Green Deal Providers
from the requirement to hold a consumer creditnibeein respect of Green Deal
Finance offered to smaller businesses, to avoitheagng the non-domestic market.

In November 2010, DECC announced that the Energiywi®iuld create powers to
allow any tenants asking for ‘reasonable energigieffcy improvements’ to receive
them from 2015 onwards. It was also announcedidlocat authorities would be given

SQW LlE 18



2.56

2.57

Cumbria Renewable Energy Capacity and Deployment Study
Final report to Cumbria County Council

powers to insist that landlords improve the woesttgrming homes. Local authority
action would focus on homes with an Energy PerfoiceaCertificate Rating (EPC)
of Fand G.

Measures to enable low carbon technologies

These measures will firstly involve extending erigt Secretary of State powers in the
Energy Act 2004 (that expired on 18 December 2@b@d)also extend existing Ofgem powers
in the Electricity Act 1989 to enable the implenaitn of an enduring offshore electricity

transmission regime beyond 2010. Secondly, thelyregjuire amending existing powers in

the Energy Act 2008 that enable Secretary of Statmodify a nuclear operator's Funded

Decommissioning Programme; to ensure that ther@nisppropriate balance between the
Secretary of State’s powers to protect the taxpayer the operator’s need for clarity over
how those powers will be exercised.

Other provisions in the Energy Bill

Other provisions in the Energy Bill include:

. Private Rented Sector:establishing powers for the Secretary of Statecirould,
in the event of continued poor energy efficiencyfgrenance in the Private Rented
Sector, prevent private residential landlords frefusing tenants’ reasonable request
for energy efficiency improvements to be undertakertheir properties, where a
finance package is available. It would also reqpnigate landlords in the domestic
and non-domestic sector to improve some of thet leasrgy efficient properties
where finance is available. The earliest date w@rs could be made is April 2015.

. Energy Company Obligation: amend existing powers in the Gas Act 1986,
Electricity Act 1989 and the Utilities Act 2000 emable the Secretary of State to
create a new Energy Company Obligation to take &neen the existing obligations
to reduce carbon emissions (the Carbon Emissiomtid®en Target (CERT) and
Community Energy Saving Programme (CESP)), whigbirexat the end of 2012,
and to work alongside the Green Deal finance diffetargeting appropriate measures
at those households which are likely to need aafdhli support, in particular those
containing vulnerable people on low incomes anddha hard to treat housing.

. Further measures to improve energy efficiency iticlg:

» amending the smart meters powers in Energy Act 20@8low Government
to direct the approach to the roll-out of Smart detuntil 2018 and to enable
the Secretary of State to make changes to tranemibsences to ensure the
effective introduction of the new central commutimas arrangements to
support all Smart Meters.

» amending the Energy Performance of Buildings (Geates and Inspections)
(England and Wales) Regulations 2007, to enablecim®val of unnecessary
restrictions on access to data.

. a series of measures to improve energy security
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. a measure extending the role of the Coal Authority
. Repeal of the Home Energy Conservation Act 1995GAEIn England, Scotland
and Wales.

Electricity Market Reform and Renewables Roadmap, J  uly 2011

In December 2010, DECC and HM Treasury togetherdaed consultations on fundamental
reforms to the electricity market to ensure that th< can meet its climate goals and have a
secure, affordable supply of energy in the longtéFhe key proposals included:

. four reforms to provide long-term certainty for@hicity investors

. a new market to have a built-in level playing fiéd low carbon

. rules for existing investments protected

. long term impact on household electricity bills Envthan under the current market.

Following the consultations, the Electricity Markeeform (EMR) White PapePlanning
our electric future: a White Paper for secure, affable and low-carbon electricity’was
published on 12 July 2011. This paper sets ou@beernment's commitment to transform
the UK's electricity system to ensure that futudecticity is secure, low carbon and
affordable. It identifies the key challenges asusiy of supply as existing plants close with
around a quarter (around 20 GW capacity) of exgsgeneration likely to be lost over the
next 10 years as older or more polluting plantsciweed, which if not replaced could result
in increasing, expensive blackouts. Other challerigentified are the need to decarbonise
electricity generation to achieve the 2020 targetmeeting 15% electricity needs from
renewable energy, a projected increase in demaneléatricity despite improvements in
energy efficiency and an increase in electricitgtso

The White Paper sets out key measures to attreestment, reduce the impact on consumer
bills and create a secure mix of electricity sosriceluding gas, new nuclear, renewables and
carbon capture and storage. Key elements include:

. A Carbon Price Floor to reduce investor uncertaipiytting a fair price on carbon
and providing a stronger incentive to invest indcavbon generation.

. The introduction of new long-term contracts (Feedfiariff with Contracts for
Difference) to provide stable financial incentitesnvest in all forms of low-carbon
electricity generation. A Contract for Differenggpaoach has been chosen over a less
cost-effective premium feed-in tariff.

. An Emissions Performance Standard set aty46@./KWh to reinforce the
requirement that no new coal-fired power statiores lzuilt without carbon capture
and storage, but also to ensure that necessarfstehor investment in gas can take
place.

8 http://www.decc.gov.uk/en/content/cms/legislationite_papers/emr_wp_2011/emr_wp_2011.aspx
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. A Capacity Mechanism including demand response &k ag generation, which is
needed to ensure future security of electricitypbppFurther views will be sought on
the type of mechanism required.

The White Paper was accompanied by the publicatidhe UK Renewables RoadntaThe
Roadmap is intended to set out a comprehensiv@ragilan to accelerate the UK's
deployment and use of renewable energy, in ordechieve the 2020 target, while driving
down the cost of renewable energy over time.

The study has strong resonance with the Roadmapadomy with its precursor — the North
West Renewable Energy and Deployment Study — isliglited within the document as an
example of how to take forward sub-national rendevamergy capacity and deployment
assessments.

The UK Renewables Roadmap identifies the eightneldgies that have either the greatest
potential to help the UK meet the 2020 target aost-effective and sustainable way, or offer
great potential for decades to come. These arshafé wind, onshore wind, marine energy,
biomass heat, ground source heat pumps, air sbheetgoumps and renewable transport.

Energy from wind, biomass and heat pumps are ifilemtias the leading contributors,

including offshore wind — where the UK has abundaatiural resource and is already the
world’s largest market. The remaining energy neamgst® meet the 2020 target is expected to
come from technologies such as hydropower, solaralftl deep geothermal heat and power.

Emerging energy legislation and policy

Consultation on the reform of the Climate Changeylie provide support to the carbon price
was undertaken in spring 2011 with plans to pubtisithe consultation by November. The
Government will decide whether to introduce a lewyelectricity supplies from CCS or to
fund future demonstrations from general public siiegmfrom this consultation.

There are also particular implications for localthauities and communities from the
Coalition’s commitment to maximising renewable gyegeneration. In August 2010, the ban
on local authorities selling renewable energy gateelr from their own estates was
overturned. According to a letter from Chris Huhioeall local authorities, theyshould
assume their rightful place leading a local powevelution. This will open new sources of
income including the full benefit of the FIT andist estimated could generate up to £100
million a year in income for local authorities agsdngland and Wales.

In addition more support is to be given to commuimivnership of renewable assets. The
Coalition’s Programme for Governméhistated that it would ‘.encourage community-
owned renewable energy schemes where local peeplefibfrom the power produced. We
will also allow communities that host renewable rggeprojects to keep the additional
business rates they generateurther details of how this will operate in Eagt are expected
in the coming months.

9 http://iwww.decc.gov.uk/assets/decc/11/meeting@nrdemand/renewable-energy/2167-uk-renewable-energy
roadmap.pdf
% HM Government 2010 — The Coalition’s ProgrammeGovernment.
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Overall, there are still important national polidggcisions being made in this area which will
impact on the Cumbria authorities’ approaches mewable energy. It is important that LPAs
keep abreast of unfolding policy developments tues that their policies and practices align
with national policy and legislation.

Regional energy policy

Regional palicy is in a similar state of flux astla¢ national level — the Government’'s move
to scrap Regional Development Agencies and alloBagional Growth Fund spending at
Local Enterprise Partnership level raises questowes the extent to which regional strategy
will play in to policymaking going forwards; it ifkely that there will be a greater emphasis
on sub-regional developments.

Both the North West Sustainable Energy Strategy twedNorth West's Climate Change
Strategy and Action Plan date back to 2006 meattiag they are both now quite dated.
However, the ‘Future Northwest: Our Shared Priesitidocument from August 2010 states
that to develop our low carbon energy offés a key priority for the North West over the
next decade. The following three objectives for tbgion are set out to contribute towards
tackling climate change:

. Make the North West a world-class place for nucleshnologies, accelerate the
deployment of renewable energy and exploit opparasin other low carbon and
environmental goods and services.

. Ensure the North West understands and adapts tamjhiéecations of unavoidable
climate change.

. Stimulate key sectors, including housing, transortl industry, to develop low
carbon and resource efficient solutions and alteres

On renewable energy, the document states that:

‘Currently we generate around 5% of our electriéiym renewable
sources, with even lower proportions for transpomt heat. We need to
step this up if the North West is to make an é¥feciontribution to the
UK target of generating 15% of tour energy fromeaembles by 2020.
Our extensive rural areas, coastline and other &speovide potentially
significant opportunities to develop wind, marieegrgy from waste and
other renewable energy technologies. These arelsmgmted by a strong
research base at our universities and researchfmation centres.
However, the electricity network will require caomhsiable upgrading if it
is to support our low carbon energy aspiratioh's

Cumbria is clearly a key area to which this aimlisp

Local energy policy

Due to its advanced position with in the sector Guanalready has its strategic direction on
renewable energy set out to a certain extent.

' NWDA — ‘Future Northwest: Our Shared Priorities’
http://www.4nw.org.uk/downloads/documents/aug_1@/4h281965953 FINAL_Future_NW_main_doc1.pdf
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As the Furness Enterprise Partnership points otitowi exaggeratioriNowhere within the
UK is there a more strategically important area rththe West Coast of England, and in
particular for energy generation, the Furness Penla and its offshore coastline west of
Barrow-in-Furness. Barrow is the Gateway to BritasifEnergy Coast®.

‘Britain’s Energy Coast — A Masterplan for West Chma’ focuses on the nuclear assets that
the county has as well as the internationally cditipe expertise and skills in a range of

related activities, including environmental remdidia, engineering and decommissioning.

Employment in Research and Development is douleledfional average.

The document sets out the importance of the sub#reg the UK contribution to European

energy policy. Noting that West Cumbria can prowadenique contribution to the UK’s short

and long term policy goals, transforming its owromamy in the process. The Vision for

West Cumbria is based on this unique relationsiepveéen local economic assets and
transformation and national policy priorities.

On renewables more specifically, Cumbria Visionlheé scope for renewable energy in
Cumbria’ document is a 2009 study which indicatest the likely locations and distribution
of renewable production within the county. The gtddes not provide an in-depth evidence
base on the potential renewable energy resourckseahnologies but suggests an indicative
timeline for the development of renewable energysein Table 2-3 below.

Table 2-3: Findings from the Cumbria Vision Renewable Energy Scoping Study

In 2010

. It is expected that Cumbria will have only some 380MW of installed renewable capacity, almost all of it as
electricity from wind, two thirds of that offshore. Most of the jobs are however likely to be associated with small-
scale hydro and energy from landfill, sewage gas and fuel wood.

By 2020

. the offshore wind sector is expected to have expanded dramatically and the county’s total capacity, again
mostly for electricity production, to have risen to around 2500MW — 2.5GW — which is in theory sufficient to
meet almost all of Cumbria’s needs if operating continuously.

. the study is cautious about tidal power, projecting only 150MW of development, equivalent to either a small
Solway Barrage or the Bridge Across Morecambe Bay, which would combine the attractions of a new
communications link for West Cumbria with both wind and tidal stream turbines; small-scale hydro, solar,
geothermal and biomass sources are all expected to have advanced and to be important sectors of
employment, with a total of about 2500 jobs in the renewable energy sector by this period.

By 2050

. onshore wind is expected to have reached a ceiling because the sensible sites have been taken up and it is
assumed that the internationally acclaimed Cumbrian landscape, source of so much tourist income, will be
safeguarded;

. offshore wind could however be a very big player indeed;

. tidal power could well have expanded a great deal, possibly using tidal stream turbines, some in association
with wind farms;

. wave energy may have become a contributor, though potential in the land-locked Irish Sea is relatively limited;

. solar systems could have taken off, impelled by feed-in-tariffs and the Government commitment to a zero
carbon standard for all new homes built after 2016;

. ground and air sourced heat pumps are also predicted to gain popularity, replacing domestic heating oil.

Source:http://www.cumbriavision.co.uk/files/docuteérhe%20Scope%20for%20Renewable%20Energy%20in9h2iiia %2
OFINAL.pdf

12 hitp:/iwww.furnessenterprise.co.uk/
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The Cumbria Local Enterprise Partnership (LEP) e&tablished in 2010, with the visioho
create one of the fastest growing economies in Uke in an energised and healthy
environment’ The LEP has recently submitted a bid to Goverrirfegrthe development of an
Enterprise Zone (EZ) focused on low carbon andwebé energy development: Britain's
Energy Coast Low Carbon/Energy Enterprise Zone cmeg of two sites at Barrow
Waterfront and Lillyhall in West Cumbria. The twites are proposed in order to target
opportunities in different growth sectors of theelgy market: Lillyhall for nuclear and low
carbon related technologies, and Barrow Waterfranbffshore renewable energy generation
and gas storage. It is intended that EZ status aliiw for better targeting of inward
investment opportunities, exploiting Cumbria’s catitive advantage by building up clusters
of existing specialist companies thus attracting developing new business in a national
growth sector.

Summary of energy policy environment

Clearly, the broader energy policy context is prtong and encouraging the increased
deployment of renewable energy, both offshore arghore, through both national and local
policy imperatives and financial incentives. Cumabis taking advantage of these and together
with its low carbon assets, through Britain’s Enef@oast is ensuring that the sub-region
maximises its continued competitive advantageimnhtional growth area.
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3: Energy demand

Introduction

In this chapter we describe current energy usag€umbria and explore projections of
energy demand to 2020, 2030 and 2050 for use witlignstudy. It should be noted that in
this chapter, analysis is provided at tlieal authority rather than thdocal planning
authority level, that is specific figures are not provided the Lake District and Yorkshire
Dales National Parks, as energy consumption andadérprojections are not available at
these levels.

Total energy demand is analysed including transpanvever, it is important to specify that
the study as a whole is focused on the capacity daplioyment of renewable energy for
electricity and heat production, i.e. it does natvile forecasts for renewable energy used to
directly fuel transport nor does it encompass lawbon technologies such as nuclear.

Current energy consumption in Cumbria

Regional energy consumption data is available fREBCC'. This is derived from a number
of sources, including meter point data from eledyi and gas supply companies and
benchmark figures developed for the National Atnhesjz Emissions Inventotyy There are

a number of points to note with regard to this datia

. Figures are available at the local authority (LAdavILSOA (middle layer super
output area) levels. For this study we have used fdatasets.

. Fuels consumed for electricity generation are notuded in these figures, which
relate tofinal energy consumption (FEC), while electricity getierainvolves the
transformation of one form of energy to another.

. Large industrial consumers are excluded from th dar reasons of commercial
confidentiality. This only occurs in cases wheresth consumers account for a
significant proportion of the local energy demawtijch limits the utility of this data
as a measure odtal energy consumption at the LA level (however cogerfor non-
industrial sectors should be better). Gas consumpligures have been ‘weather
adjusted’ by DECC to smooth out the impact of terapees higher of lower than the
regional average. The other fuel consumption figurave not been adjusted in this
way.

. The split between ‘domestic’ and ‘industrial andmeoercial’ consumption for
electricity and gas has been made on the basishafrder of factors including: the
type of meter; the level of annual metered demand;company address registration
data. Given the methodology adopted, it is likdlgttthe majority of public sector
demand will be included in the ‘industrial and coemnial’ figure.

13 http://www.decc.gov.uk/en/content/cms/statistiegional .aspx
14 http:/iww.naei.org.uk/
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Energy consumption data is available at the indi@idLA (not disaggregated to LPA
including the National Parks) level, but the foaighis section is on current and projected
energy demand for Cumbria as a whole.

Figure 3-1 shows FEC by sector for the six Cumbkida. Key observations are:

The large fall in industrial and commercial (I&Cjoduction in some areas between
2005 and 2006 is probably due to the removal ajdagas consumers from the
database for commercial reasons, as noted above.

Road transport is included in this figure for comgan, although energy used for
transport will not be covered by this study. Theesof transport energy demand is
closely correlated with the area of each LA andpath of the M6. Diesel fuel used
in rail transport is also included.

Official government statistics are only availabterh DECC at a regional level for
2005 onwards (electricity and gas for 2005-08, ofels 2005-07). Experimental
statistics are available for earlier years, witle taveat that they use a different
methodology so should not be directly comparecheodfficial figures. In addition,
we consider it possible that the economic recessmimduction of renewable tariffs
and potentially the Green Deal could have a sigafi impact on energy
consumption which may bring into question the vudfidbf projection based on
previous years.

This short time period covered by the data set sdkensuitable for use as a firm
basis for the identification of trends althouglctdn be seen that energy demand in
each county fell between 2006 and 2007 (pre-dakiegnset of recession).

Across Cumbria as a whole, 1&C demand is 50% grehsen domestic demand.

Figure 3-1: Final energy consumption by sector
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Figure 3-2 provides more detail on the fuels coredim each LA from 2005 to 2007.

Figure 3-2: Final Energy Consumption by type™
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Source: SQW from DECC data

The large fall in consumption noted previously itleAdale, Copeland and Eden can be traced

to a fall in gas consumption, possibly relatedh® temoval of large scale consumers between
2005 and 2006.

In each LA (excluding road transport) Jameets the largest proportion of demand (~55%),
followed by electricity (~25%) and petroleum prothu¢~18%). Other fuels play very little
part in 1&C or domestic demand.

Figure 3-3 shows demand for ‘other’ fuels (not gaselectricity) in 2007. Approximately
80% of petroleum demand (other than for road trarisjs accounted for by the agricultural
and industrial sectors. The remaining demand gelgraccounted for by the domestic and
rail sectors, with some industrial coal use renmgjnin Allerdale and Barrow-in-Furness.
2.5% of current energy demand is satisfied by gngemerated from renewables and wastes.
Figure 3-3 also highlights the significant diffeces in energy consumption profile between
different Cumbrian LAs, reflecting the rural/urbaplit and the specific industrial makeup
within each LA area. In addition, there are sigmifit differences in the amount of energy
consumed for transport which relates to the rotite@@M6 across the sub-region.

5 The new nuclear new build site is likely to haveotential output of 3.2 GW or 3.6 GW dependingtuatype
of reactor type that is developed

16 The Steering Group requested clarification ashether the figure for gas includes bottled gas.Hakee not
been able to obtain a definitive answer, but assimateas this is not identified as an explicit apmgas category
it is included within the overall figure.
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Figure 3-3: Other fuels used by local authority in Cumbria in 2007
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3.10 Figure 3-4 and Figure 3-5 show that domestic at@ggtrand gas consumption are on a
downward trend in each LA in Cumbria. Demand isagatbly higher in rural areas, probably
due to larger, older and less energy efficient mmustock.

Figure 3-4: Average domestic electricity consumption by authority
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Figure 3-5: Average domestic gas consumption by authority
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3.11  Figure 3-6 shows that average consumption in&@dector is also falling, with the notable
exception of Barrow-in-Furness, where demand ros20D8. While this could be explained
by the opening (or re-opening) of an industriallfiy¢ we cannot be completely certain as it
could also relate to a change in methodology tesssenergy demand.

Figure 3-6: Average commercial and industrial electricity consumption by authority

Average commercial and industrial electricity consumption by LA
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3.12 Figure 3-7 for average I&C gas consumption, illatgs the impact of the (presumed) removal
of a small number of large consumers from the Abdg, Copeland and Eden data sets in
2006.
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Figure 3-7: Average commercial and industrial gas consumption by authority
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Other sources of evidence

Due to identified limitations with regards to themoval of large industrial users energy
consumption data, we have briefly investigated idgsie to identify if any approaches can be
undertaken to ‘fill the gap’ in intelligence. Thé&esring Group recommended we consider the
data which informed the Cumbria ‘Mini Stern Reviéaconducted in 2008. The data was
sourced from NI 186: Per capita reduction in,@missions in local authority areas. It was
suggested that this could be traced back to enssggumption for large 1&C consumers.

However, this data also excludes energy consumgftiom large users on the basis of

disclosure rules. These rules are in place to enthat it is not possible to work out the

consumption of individual companies using naticstatistics in order to protect commercial

sensitivity.

Within Cumbria, there are probably around 10 gigesh as the Gypsum plant at Kirby Thore
and the Corus works at Shap) excluded from the dathwe would have to identify the
specific businesses and request them to provide alattheir energy use to provide a fully
robust dataset. We have explored the potentiabtdining electricity consumption statistics
from large industrial consumers supported by In@sinbria and Britain’s Energy Coast.
However, it has not been possible to rectify thithaut potentially double-counting as there
is no way of identifying which consumers are exeldics the disclosure rules prevent DECC
from doing so.

The Cumbria Climate Change Strat¥gyrovides no additional information as this refers
2005 baseline data which has been used to estaiesigy use and carbon dioxide equivalent

17 Regeneris, 2008, Economic implications of climatange legislation for Cumbria
18 Cumbria County Council, Cumbria Climate Change Strat2§98-2012
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emissions across all sectors, but does not idethtédysource of the data. We assume that this
also is referring to the DECC regional energy comstions used in this report.

Energy demand projections

Methodology

The trajectory of future energy demand in Cumbridl Wepend on a wide range of
interconnected factors, including: economic growdte, demographic changes, fuel prices,
fuel switching, changing modes of transport, poliogasures, consumer preferences and
efficiency improvements. Rather than attempt to ehadl of these factors for Cumbria we
have built on the work done by DECC in their 20%@hvays analysi8 This approach will
strengthen the work presented in the Northwest Raebke and Low Carbon Energy Study
that drew on DECC figures and projected a declmeléctricity demand of 2.8% between
2008 and 2020. The benefits of the new approactieréb enabling projections to be made
beyond 2020 (up to 2050) and allowing differentnsc®s to be considered.

The DECC study describes a set of internally coasis quantitative and distinct scenarios
for UK energy supply and demand in the period t6@®0t is accompanied by a tool that
allows users to construct their own pathways byoshwy ‘trajectories’ for 40 separate energy
supply and demand sectors. Two examples are goresupply and demand sectors below:

. Energy supply — nuclear power. Trajectories:
1: No new nuclear power installed; estimated clesidrfinal plant in 2035
2: ~13 3GW power stations delivering ~280 TWh/yR050
3: ~30 3GW power stations delivering ~630 TWh/yR050
4: ~50 3GW power stations delivering ~1030 TWhfyR2050
. Energy demand — domestic lighting, appliances adting. Trajectories:

1. Energy demand for domestic lights and appliannescases by 20% by 2050
(relative to 2007)

2: Energy demand for domestic lights and appliaigetable to 2050
3: Energy demand for domestic lights and appliadesseases by 40% by 2050
4: Energy demand for domestic lights and appliadegeseases by 60% by 2050

We have sought to apply the trajectories definetthénDECC Pathways study to present day
energy demand in Cumbria in order to create denpmapgctions to 2020, 2030 and 2050.
Since the DECC analysis operates at a UK levsliinportant to note that this approach does
not allow tailored projections taking into accoofnthe specific circumstances in Cumbria.

19 http:/iww.decc.gov.uk/en/content/cms/what_we_alaik/2050/2050.aspx
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Given that this task is focused on energy dematigrahan supply (and not concerned with
transport demand) the specific DECC trajectorielecsed on which Cumbrian energy
demand projections are based are shown in Table 3-1

Table 3-1: Relevant parameters from the DECC trajectories

Sector

Level 1

Domestic space heating and hot water

Level 2

Level 3

Level 4

(i) Heating / cooling
comfort level

Average room
temperature
increases to 20C
(a 2.5 increase
on 2007)

Average room
temperature
increases to 18C
(a 0.5<C increase
on 2007)

Average room
temperature
decreases to 17C
(a 0.5C decrease
on 2007)

Average room
temperature
decreases to 16T (a
1.5C decrease on
2007)

(i) Housing thermal
efficiency

Average thermal
leakiness
(Watts/C) of UK
dwellings
decreases by 25%

Average thermal
leakiness
(Watts/C) of UK
dwellings
decreases by 33%

Average thermal
leakiness
(Watts/C) of UK
dwellings
decreases by 40%

Average thermal
leakiness (Watts/<C)
of UK dwellings
decreases by 50%

(iii) Electrification
level

The proportion of
domestic heat
supplied using
electricity is 0-10%,
as today

The proportion of
domestic heat
supplied using
electricity is 20%

The proportion of
domestic heat
supplied using
electricity is 30-
60%

The proportion of
domestic heat
supplied using
electricity is 80-100%

(iv) Non -electric fuel
direction

The dominant non-
electric heat source
is gas (biogas if
available)

The dominant non-
electric heat source
is coal (biomass if
available)

The dominant non-
electric heat source
is waste heat from
power stations

A mixture of
gas/biogas;
coal/biomass; and
heat from power
stations

Commercial heating and

cooling

(i) Heat / cooling
demand

Space heating
demand increases
by 50%, hot water
demand by 60%,
cooling demand by
250%

Space heating
demand increases
by 30%, hot water
demand by 50%,
cooling demand by
60%

Space heating
demand stable, hot
water demand
increases by 25%,
cooling demand
stable

Space heating
demand drops by
25%, hot water
demand by 10%,
cooling demand by
60%

(ii) Electrification
level

The proportion of
non-domestic heat
supplied using
electricity is 0-10%,
as today

The proportion of
non-domestic heat
supplied using
electricity is 20%

The proportion of
non-domestic heat
supplied using
electricity is 30-
60%

The proportion of non-
domestic heat
supplied using
electricity is 80-100%

(iif) Non -electric fuel
direction

The dominant non-
electric heat source
is gas (biogas if
available)

The dominant non-
electric heating fuel
is coal (biomass if
available)

The dominant non-
electric heat source
is heat from power

stations

A mixture of
gas/biogas,
coal/biomass, and
heat from power
stations

Domestic lighting, appliances, and cooking

(i) Demand /
Efficiency

Energy demand for
domestic lights and
appliances
increases by 20%
(relative to 2007)

Energy demand for
domestic lights and
appliances is
stable

Energy demand for
domestic lights and
appliances

decreases by 40%

Energy demand for
domestic lights and
appliances decreases
by 60%
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(i) Technology
pathway

Energy used for
domestic cooking
remains at 63%
electricity and 37%
gas

100% electric

As for 2

As for 2

Commercial lighting, appliances, and catering

(i) Demand /
Efficiency

Energy demand for
lights & appliances
increases by 33%.

Energy for cooking
is stable

Energy demand for
lights & appliances
increases by 15%;
decreases by 5%
for cooking

Energy demand for
lights & appliances
decreases by 5%;
decreases by 20%
for cooking

Energy demand for
lights & appliances
decreases by 30%;
decreases by 25% for
cooking

(i) Technology
pathway

60% electricity and
40% gas (no
change from 2007)

100% electric

As for 2

As for 2

Industrial processes

UK industrial sector
is the same size
and carbon
intensity in 2050
(relative to 2007)

UK industrial sector
same size with
lower carbon
intensity in 2050
(relative to 2007)

UK industrial sector
large with much
lower carbon
intensity in 2050
(relative to 2007)

UK industrial sector
small with much lower
carbon intensity in
2050 (relative to 2007)

Source: SQW

A pathway is based on the selection of a set ofonptfor energy supply and demand
scenarios to 2050. The DECC study provides sevampbe pathways, from which we have
selected two to use in this analysis:

SQW

. The Reference Casethis pathway assumes that there is little or nenapt to

decarbonise, and that new technologies do not rabser This pathway does not
meet emissions targets and would not ensure thatigble and diverse source of
energy was available to meet demand — it woulddass/very vulnerable to energy
security of supply shocks.

Pathway Alpha illustrates a pathway with largely balanced eftetoss all sectors,
based on physical and technical ambition. In thihyway, there would be a concerted
effort to reduce overall energy demand; an equntdivel of effort from three large
scale sources of low carbon electricity (renewabheglear, and fossil fuel power
stations with carbon capture and storage); andreested effort to produce and
import sustainable bioenergy.

The charts in Figure 3-8 summarise the UK eneupply and demand picture to 2050 under
the reference case: energy demand continues tduiskttle effort is made to decarbonise
and no significant new technologies are deployedsaile; fossil fuels increase their
dominance of electricity generation and primaryrgnesupply; carbon emissions remain
relatively flat.
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Figure 3-8: UK energy projections under the Reference case
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UK energy supply and demand projections under tpbai\pathway are shown below: energy
demand stays relatively flat; rising electricityneomption from renewables, nuclear and CCS
is accompanied by a sharp reduction in fossil s as electricity use displaces fossil fuels
in transport, industry and heating; building staddaimprove considerably; up to 60% of
domestic heat comes from electricity and most efréfimainder from district heating; 10% of
UK land would be devoted to energy crops; 60% deage is covered in electric vehicles
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and 20% by fuel cell vehicles; road freight mowesdil and water. This is depicted in Figure
3-9.

Figure 3-9: UK energy projections under the Alpha pathway
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3.23 These pathways have been selected since they liegaro extremes of effort as regards
energy demand: little effort in the reference casd considerable effort under pathway
Alpha. The other example pathways are as follows:
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. Pathway Beta looks at what could happen if we werteable to generate electricity
using carbon capture and storage technology.

. Path way Gamma looks at what could happen if ndeauplant were built.

. Pathway Delta looks at what could happen if onlpimal new renewable electricity
capacity were built.

. Pathway Epsilon looks at what could happen if Segpf bioenergy were limited.

. Pathway Zeta looks at what could happen if thenewtle behaviour change on the
part of consumers and businesses.

These scenarios illustrate the wide range of plesfilbure energy landscapes it is possible to
envisage for the UK in 2050, underlining the fdwttprojecting energy demand to 2050 is a
very uncertain business.

Energy projection results

The following methodology was used to map the DEfZ@jections onto the data available
for energy demand in Cumbria:

. DECC data for total local energy demand in 2007 uwsed as a starting point for the
projections.
. Domesticenergy demand was assumed to change in propaviibrthe UK average

under each scenario. This is a reasonable assumgithough it fails to reflect
differences between local and regional demograginges.

. Industrial and Commercial energy demand was also assumed to change in
proportion with the UK average under each scendnoreality the particular
industrial makeup within Cumbria could lead to #igant differences between
energy demand at a local and national level, howeévis difficult to predict the
evolution of the local industrial base with any fidance.

. Transport energy demand was also assumed to follow natigadterns. In
particular, the share of electricity in meetingh8port demand was assumed to follow
the UK average. However, note that there couldidgr@fecant regional differences fif,
for example, demand for electric cars (and the@at infrastructure) rises initially
for short journeys in urban areas and develops ratmely for long journeys and
rural areas. Aviation and shipping demand were ugbad since these sources of
demand are not covered by DECC regional datasstsh@e are difficulties in
allocating these sources to specific Local Authes)t

The chart shown in Figure 3-10 shows projectedgnéemand by sector in Cumbria to 2050
in the Reference case. Under this scenario, toiigy demand remains almost the same in
2020, with a slight dip by 2030, but overall ris€% between 2010 and 2050. Energy demand
at 2020 is projected as 17,900 GWh and 17,800 GW20B0. The rise between 2010 and
2050 is driven by a 40% increase in domestic endegpand and a 12% increase in 1&C
demand, offset by a 28% fall in demand for eneagyldnd transport. The latter is largely the
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result of an assumed improvement in the efficien€tyinternal combustion engines (e.g.
through the use of hybrid drives and lightweightiete design). Electricity used for transport
increases by 154%, from 2% to 6% of total transgerhand.

Figure 3-10: Cumbria energy demand projections under the Reference case
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Source: SQW, based on DECC data

Figure 3-11 shows projected energy demand by sect@umbria to 2050 in the Alpha
pathway. Under this scenario, total energy fallsl4$o between 2010 and 2050, with a
reduction between 2010 and 2020 of 9% and themntlaeiureduction to 2030 of 11%. Energy
demand is projected to be 17,500 GWh in 2020 an@0D6GWh in 2030. The overall
reduction is largely driven by a 38% fall in enemgmand for transport, partly offset by a
13% increase in 1&C demand. Domestic demand f31l6% to 2030 then rises to match 2010
levels by 2050; the initial fall is a result of ingwved energy efficiency, but this trend is
eventually reversed by rising household numbersiacietased demand for air conditioning
as summer temperatures rise. The fall in transgemiand is the result of the technological
improvements mentioned above, coupled with a metdt from cars to buses, trains and
bikes for domestic transport. Electricity increageshare of land transport demand from 2%
to 23%.
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Figure 3-11: Cumbria energy demand projections under the Alpha pathway
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Potential impact of planned major developments

Clearly using trend-based projections does nowafior the impact of any planned major
developments which may have a significant impactmergy demand over the next 20, 30 or
40 years. The following table, Table 3-2 identifieeme of the immediate major
developments that are planned within Cumbria. Wee heot built these into projections but

provide a brief commentary below on how these magyaict on future energy demand.

Local Planning

Table 3-2: Planned major developments in Cumbria

Authority Name of scheme Location
GENERAL
Carlisle CC Crindledyke Housing 850 units Carlisle
Carlisle Airport Commercial East of Carlisle
Morton Housing 800 units
Copeland BC Sellafield Nuclear Energy production Potential nuclear Sellafield
Power Station new build site —
2GW?
Albion Square Office, retail & 11,000 m?
leisure
Eden DC New Squares Retail 90,000sqft Penrith
South Lakes DC Kendal Canal Head  Mixed use Kendal
AAP

SQW
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HOUSING ALLOCATIONS (dwellings)

Allerdale BC Not yet developed Housing 267 pa (RSS) N?A

Barrow DC Not yet developed Housing 150 (RSS) N/A

Carlisle CC Not yet developed Housing 637pa (Economic N/A
Strategy for
Carlisle)

Copeland BC Not yet developed Housing 300pa (LDF Core N/A
options)

Eden BC Not yet developed Housing 127 2010/11 N/A
150 2012/13
200 2014/15
(LDF Core
Strategy)

South Lakeland BC Not yet developed Housing 400pa (Core N/A
Strategy
Development plan
Document)

LDNPA Not yet developed Housing 60pa (Core N/A
Strategy
Development Plan
Document)

Source: SQW

From an initial review of the above, the proposedaliopment requiring the most substantial
amount of energy will be the new nuclear powerigtaat Sellafield. Proposed additional
housing figures will only increase the existing &iog stock (using 2008 household
projections as a proxy for existing stock) by amufo annually and new housing will be
more energy efficient than the existing stock salswvthis will result in additional energy
demand, it is not expected to be substantial.

Summary

This section has provided an overview of curremt projected future energy demand within
Cumbria. Using regional energy consumption stagstiom DECC, Cumbria’s total energy
demand in 2007 was approximately 18,000 GWh witmaled from Industrial and
Commercial sectors being 50% higher than the damssttor. Road transport demand is
substantial and is spatially linked to the pathiihaf M6. Domestic demand is higher in more
rural areas probably linked to older and less gnefficient dwellings.

The projections are based on a range of scenarit®athways’ being applied. The DECC
projections methodology uses eight Pathways, wee tenalysed projections for two for
Cumbria: the Reference case (no attempt made toadmnise or maximise energy
generation from renewable sources) and PathwayaAlgtich involves a concerted effort to
reduce overall energy demand, to increase enemggrggon from low carbon electricity and
to produce and import sustainable bioenergy. Theomoes from these two scenarios show:

. Reference case — energy demand for Cumbria in@dasd% between 2010 and
2050 driven by a 40% increase in domestic energyatie and a 12% increase in
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I&C demand, offset by a 28% fall in demand for gyefior land transport. Emissions
are likely to increase. Energy demand in 2020 a@802is projected to decrease
slightly to 17,900 GWh and 17,800 GWh respectively.

. Alpha Pathway — energy demand for Cumbria fallsl#% between 2010 and 2050

driven by a 38% fall in energy demand for transppatrtly offset by a 13% increase
in 1&C demand. Domestic demand falls by 6% to 2@3én rises to match 2010
levels by 2050 and emissions decrease. Energy akm&®20 and 2030 is projected
to decrease to 16,000 GWh and 14,200 GWh respsctive

The findings are caveated as the available dataioent energy consumption excludes major
commercial users of gas which are protected throdiglslosure rules. In addition, the
projections into the future are based on propaostiohnational projections rather than being
customised for Cumbria. However, we consider thase provide a useful basis for this
study; that is, to provide a benchmark level fongideration of renewable energy generation
potential and policies/targets.
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4: Existing renewable energy deployment

Introduction

This chapter provides an overview of existing reale energy schemes and the overall
installed capacity in Cumbria.

Methodology

Information on the type, capacity, location andustdi.e. application submitted, consented,
under construction, operational etc) of renewablergy projects throughout the county has
been obtained from the following sources:

. Renewable Energy Planning Database (REPD): A ratidatabase run by AEA
Technology on behalf of DECC

. RenewableUK (formerly BWEA): Detailed UK-wide infoation on windfarms

. British Hydropower Association

. Envirolink ‘Survey of Planning Applications for Rewable Energy in the North

West' dataset

. Ofgem Central Feed In Tariff Register, which pr@sddetails of all accredited
microgeneration installations producing electricity

. Review of existing renewable energy studies coggttie area

. Information on schemes provided directly by the @Gtiem Renewable Energy
Capacity and Deployment Study Steering Group.

Existing deployment

Table 4-1 below provides a summary of existing waaigde energy deployment in Cumbria.
Further detail concerning individual schemes is/jled in Annex E.

Table 4-1: Summary of number and capacity of existing renewable energy schemes in Cumbria

Technology Number of Schemes Capacity (MW)
Commercial On-shore Wind

(Operational) 15 8.1
Commercial On-shore Wind 7 63.5
(Consented/Under Construction) )
SmaII-S_cale/M|cro Wind 7 0.06
(Operational)

Small-Scale/Micro Wind 7 114

(Consented/Under Construction)
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Technology Number of Schemes Capacity (MW)

Biomass (Consented)® 8 (including Iggesund) 63 power, 64 heat
Anaerobic digestion (Consented) 4 2.75
Landfill Gas (Operational) 6 7.47
Landfill Gas (Under Construction) 1 0.18
S sl o 1
(Sg;?]lé-::]:gg;Mmro Hydro 7 138
Building integrated PV (Operational) 228 0.42
Building Integrated PV (Consented) 3 0.02
Solar Water Heating (Consented) 1 0.01

Source: LUC and SQW, April 201

A map indicating the location of these schemeshsws overleaf — this can also be
downloaded from Cumbria County Council’s websigbélled Map 1).

It is important to note that in some cases the ggneapacity (MW) that is contributed by

existing sites could change over time. In particdhe older operational commercial wind
schemes that were installed in the 1990’s may m@iespoint become subject to proposals to
be “repowered” — i.e. to replace the turbines witbre efficient technology.

2t is likely that there are many more individuaiadi-scale biomass boilers in use that have nat lbaptured
through the data collation exercise

2Lt is likely that microgeneration installationschuas biomass boilers, solar PV, solar thermaldngbefore the
FITS were introduced will not have been identifitetbugh this assessment and therefore the ovagateffor
microgeneration is likely to be higher than thatest
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5: Technical renewable energy resource
capacity results

Introduction

As outlined in Chapter 1, developing the sub-regicgvidence base for the capacity and
deployment of renewable energy across Cumbria inagvied a sequential process. In this
chapter, we cover the results of the potential sgibke renewable energy resource, Stages 1-
4 as defined in the national DECC methodology. V&eehprovided results for 2030 as this
fits well with planning horizons and is also retitisin terms of the time it can take for
renewable energy developments to be consentedatadled. In addition, we have also noted
where the identified capacity is likely to increa@® decrease) considerably by 2050 to
provide a longer term view.

The starting point in determining the potential fenewable energy in Cumbria was the
methodology used in the 2010 North West study wiiickurn is in line with the original
DECC methodology. However, this Cumbria study alskes into account previous and
ongoing studies (where appropriate) that have lbaened out in the sub-region as well as
local information/priorities (e.g. with respect taral settlements and protected landscapes).
This has resulted in an adapted methodology farsassg the capacity and practical potential
across the chosen range of technologies thatstegl lin Table 5-1. As indicated in Table 5-1
at the request of the Forestry Commission the temaermanaged woodland” is used in
relation to woodland energy resources throughaststudy as opposed to the term “managed
woodland” used in the DECC methodology.

Table 5-1: Summary of technologies

Category Technology Category Technology
Commercial scale Commercial scale wind
Wind (onshore) Offshore
Small scale Wave & Tidal
Undermanaged woodland Geothermal Deep geothermal
Energy crops Hydro — small scale
Plant Biomass Hydro
Waste wood Hydro — commercial
Agricultural arisings (straw) Large scale
CHP
Wet organic waste Small scale (including fuel cells)
Animal biomass
Poultry litter Building integrated PV
Municipal Solid Waste Solar PV farms
Solar .
Solar Water Heating (SWH)
C&l Waste
Waste Solar PV — infrastructure (e.g.
motorways)
Landfill gas Heat pumps  Heat pumps
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Category Technology Category Technology

Sewage gas

Co-firing of biomass

Source: SQW

Figure 1-1 sets out the key stages which the DE@thodology identifies are required to
develop a comprehensive evidence base for regienalwable energy potential. The DECC
methodology provides guidance on how to underthkeStages 1 to 4 of this process. The
technical assessment, which follows in this Chamavers these stages whilst the assessment
of deployable capacity covers Stages 5 and 6 adet&led in Chapter 6. The Steering Group
did not require the study to proceed to the fitajs of target-setting.

Table 5-2 (below) provides a summary of the DECQGhodology assessment process for
technical renewable energy potential. This wagallhjtdeveloped for use by regions, but is
also relevant and applicable to sub-regions anal lglanning authorities (LPAS). The stages
cover:

. Identifying the opportunity for harnessing the ngable energy resources on the
basis of what is naturally available within the ot of the limitations of existing
technology solutions (Stages 1-2)

. Addressing the constraints (Stages 3-4) to theogemnt of technologies in relation
to the physical environment and planning regulatorytations to identify a more
realistic measure of capacity and potential.

Table 5-2: DECC methodology

Main element Stage and description

Opportunity analysis
Stage 1: Naturally available Regions need to explore and quantify the naturally available renewable energy
resource resource within their geographical boundary. This will be based on data and

information analysis including resource maps and inventories

Stage 2: Technically accessible Regions need to estimate how much of the natural resource can be harnessed
resource using commercialised technology (currently available or expected to reach the
market by 2030)

Constraints analysis

Stage 3: Physical environment Regions need to explore the physical barriers to deployment such as areas where

constraints renewables schemes cannot practically be built — e.g. large scale wind turbines
on roads and rivers etc. This layer of constraints will reduce the overall
deployment opportunity. The analysis will be based on GIS maps and various
relevant regional inventories

Stage 4: Planning and Regions need to apply a set of constraints relevant to each renewable technology

regulatory constraints that reflects the current planning and regulatory framework, such as excluding
from the assessment areas and resources which cannot be developed due to e.g.
health and safety, air/water quality, environmental protection etc.

Source: SQW

For both the opportunity and constraints analyshe, methodology sets out a list of
parameters and key data sources which must be Hsegkver, there are problems adhering
to the guidance set out in the DECC methodologyséone of the technology assessments, as
the data sources suggested within the guidancaatenger available in practice. It is also
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important to note that the DECC methodology wasghesl to identify the potential for
renewable energy at a regional level as opposetl docounty or LPA level, therefore, some
of the data sources and assumptions proposed wvifteiDECC methodology have had to be
amended/refined to take account of the requiremeftghis study and the need to
disaggregate the results down to the local levareMocalised assumptions were developed
through reviewing sub-regional and more local stedand strategi&sand undertaking
consultations with key experts and stakeholderd sa& Natural England, the Forestry
Commission and Britain’s Energy Coast West Cumbria.

Annex B contains the final list of assumptions usedndertake the resource assessments for
Cumbria detailing where these have changed fronstiéasedard DECC methodology and the
2010 North West Renewable Energy Capacity and Demot Study.

Protected Landscapes

Cumbria has a very high quality environment conitgjna wide range of internationally
important nature conservation sites designatedpasi&l Protection Areas and Special Areas
of Conservation, a very rich cultural heritage andiverse landscape from coastal plain and
rich river valleys to dramatic upland moorland delii Over half of Cumbria is covered by
national landscape designations, including the LBlkstrict National Park, parts of the
Yorkshire Dales National Park and the possible oteti Park extensions, as well as the
Solway Coast, St Bees Heritage Coast, parts ofAtinside and Silverdale and the North
Pennines Areas of Outstanding Natural Beauty (AONB& a number of Sites of Special
Scientific Interest (SSSIs). An accompanying map tleé key landscape and nature
conservation designations is downloadable from GuanBounty Council’s website (see
Annex G for a list of all supporting maps).

Clearly the quality of the landscape and other ighebaracteristics, such as cultural heritage,
place constraints on the type, scale and locatforemewables that can be accommodated
within Cumbria. A clear understanding of the larayse character of the area has therefore
been a key component of this study to determine hbest mix of renewable energy
deployment. However, it is important to acknowledlgat the designated areas of Cumbria,
with their dispersed settlement pattern and stsarggainability objectives, have the potential
to pro-actively promote community renewable schethas greatly increase the energy self-
sufficiency of individual localities. Designatedeas therefore are not no-go areas for
renewable development, but those renewable thapramoted should not compromise the
purposes or integrity of the individual designasiomn considering the different types of
renewable energy technology that could be accomtaddaithin the designated areas of
Cumbria, it has been helpful to consider a hienaaftthree distinct categories:

. Those technologies that operate in symbiosis Wighdbjectives of designated areas
(for example, as expressed in their statutory mamaat plans) and help support the
existing rural economy, as in anaerobic digestibfiaom and tourism wastes and
aspects of biomass linked to the management ofirigoodland and the extension
of semi-natural woodland within National Parks a@NBs and the use of former
mill sites to generate hydro power.

22 The outcome of this review is provided in Annein&he accompanying annexes document.
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. Those technologies that have no or limited impactree environment and have the
potential to make significant renewable energy gbuations to individual households
and communities, such as ground and air sourcepleaps; building integrated solar
technologies associated with individual premisesiodfuel boilers/burners; and
small scale hydropower.

. Those technologies that can have an impact onrthieoement, but nonetheless can
make a significant contribution to energy generatiosuch as larger scale biomass
plants and large scale wind energy developments. thiis category of renewables
that will be most problematic within designatedaareand their deployment is not
generally supported; for example, the LDNP Corat8gy (supporting text for Policy
CS16 concerning renewable energy) states that &@e wind energy proposals are
inappropriate within the National Park.

Careful consideration has been given in this stadjpe assumptions that should be applied to
the assessment of renewable energy potential wittieiprotected landscapes of Cumbria. To
date these areas have only been given partial denagion in previous studies, particularly
with regard to wind energy. For example, Protedtaddscapes were not considered in the
Axis study — Renewable Energy Development in Cuanbridentifying the Potential (2003).

In terms of the technical resource potential, therao reason why most renewable energy
technologies should not be considered within ptetbtandscapes, the key issue is the scale
of the development that is appropriate. Single betale turbines of below 25m in height are
acceptable in some locations even within prote¢sediscapes associated with individual
developments, but large commercial wind turbinedliiely to be inappropriate.

The DECC methodology includes a requirement thajarsge assessments should be
undertaken of the potential for renewable energyajenent within international and national
landscape and nature conservation designations. niétodology sets out a five step
approach that seeks to ensure that the deployni@ahewable and low carbon technologies
does not compromise the purposes or integrity efdésignations. However, subsequent to
the preparation of the DECC methodology. Naturajl&mnd stated that for broad assessments
of renewable energy potential, nature conservatieas should be excluded. Natural England
has since made it clear that designated landscdqmesd no longer be seen as ‘no-go’ areas
and that an assessment of their potential shouldndertaken. There is an opportunity for
renewable energy projects in these landscapes nwridrate sustainable development in
sensitive areas.

For the purposes of this study, a meeting was hafld the relevant protected landscape
officers representing the National Parks and AONBatural England and Friends of the
Lake District to agree a suitable approach to gsssment of renewable potential within the
protected landscapes. Agreement was reached dollinging approach:

. A review was undertaken to identify the speciallijea of the protected landscapes
based on information obtained from the protectenddaape officers, and their
relevant Management Plans (see Annex F).

. A headline analysis was carried out of the differ&gchnologies that may be
unacceptable within the protected landscapes beazuheir adverse effect on their
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purposes or special qualities — i.e. commercialesaénd, and large-scale solar PV
plants.

. If a technology was not considered to have thertiatiefor significant adverse effects
on the purposes and special qualities of designatess, then the standard
methodology as used for non-protected landscapaesusad to calculate potential
within the designated areas.

. For those technologies which could potentially haneadverse effect on the purposes
or special qualities, an assessment of potentiahinvidesignated areas was
undertaken using revised assumptions which wereeagwith the National Park
Authorities, AONB Units and Natural England.

The assumptions used and results of the assesefrteshnical potential within the protected
landscapes are set out in the remainder of thiptehaalong with the assessment results
across all areas of Cumbfia

Potential accessible resource results

Table 5-3 lists the potential accessible resouifceach technology for the Cumbria sub-
region. The technology capacity results in italexsd red font are not included in the
aggregated results because they are provided faextorather than as accurate assessments
(such as the offshore sources and solar farmg) tre case of CHP/district heating are not
renewable sources and so are not included.

Table 5-3: Potential accessible renewable energy resource in Cumbria by technology (at 2030)

Technology group MW by technology Sub Category Sub Category MW by sub -

group Level 1 Level 2 category
Wind - commercial Wind — commercial 2858.3
. scale scale
Wind (onshore) 2885.6
Wind — small scale Wind — small scale 27.3
Wind (offshore) 2900 Wind (offshore) Wind (offshore) 2900
Tidal 6200 Tidal Tidal 6200
Wave 500 Wave Wave 500
Geothermal ---  Geothermal Geothermal
Plant biomass Undermanaged
woodland 6.8
(electricity)
Biomass 212.0% Undermanaged 414
woodland (heat) '
Energy crops 6.2

(electricity)

2t should be noted that whilst constraints havenbepplied to reflect current local challengesséhmay change
over time and different circumstances may apph laical level which could lead to greater deployhiersome
instances

24 Undermanaged woodland (Electricity), Energy criiflsctricity) and Waste wood (Heat) have been edetlias
heat and energy production for these technologesatually exclusive.
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MW by technology Sub Category Sub Category MW by sub -
EHITE D el group Level 1 Level 2 category
Energy crops (heat) 23.6
Waste wood
(electricity) 44
Waste wood (heat) 3.8
Agricultural arisings 3.0
Animal biomass (aka Wet organic waste 90.0
Efw)
Poultry litter 2.8
Waste Municipal Solid 19.4
Waste (MSW) '
Commercial &
Industrial Waste 20.7
(C&IW)
Biogas Landfill gas 1.8
Sewage gas 4.9
Small scale Small scale
69.7
hydropower hydropower
Hydropower 69.7
Commercial scale Commercial scale 0
hydropower hydropower
Solar Solar Photovoltaics
V) 150.5
Solar Water Heating
(SWH) 135.4
; . Heat pumps Ground Source Heat
Microgeneration 1374.7 Pumps (GSHP) 213.2
Air Source Heat
Pumps (ASHP) 852.7
Water Source Heat 229
Pumps (WSHP) '
3262 Solar farms Solar farms 326.2
Large scale solar
Solar infrastructure Solar infrastructure 0.02
Combined Heat & CHP CHP
Power 126.5 126.5
TOTAL 4542.0 4542.0

Source: SQW and LUC

5.14 The above table shows that the total onshore patextdcessible renewable energy resource
in Cumbria is 4542 MW or 4.5 GW. The offshore cdmition has been considered through
secondary sources and is not part of the detafledurce assessment; however, taking into
account just offshore wind and tidal (wave andltata to a large degree mutually exclusive)

provides an additional resource capacity figur8.afGW by 2030.
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Commercial onshore wind provides the largest primorof the onshore resource at 63%
followed by microgeneration — 30% of the total i@®se. In addition the potential from Solar

PV farms could provide an additional 326.2 MW altbb it is recognised (and detailed
further later in the Chapter) that this assessneritighly caveated due to a number of
assumptions being taken into account and the owaufrthe recent FIT review resulting in a
much reduced financial incentive to develop sol& farms. Finally, the potential heat

demand for combined heat and power (CHP) whichccdal met through district heating

systems is 126.5 MW — this is significant potenaald the introduction of the Renewable
Heat Incentive combined with technological progriesiékely to lead to many more schemes
coming forward. Only those resource technologies tontribute to the overall total capacity
(i.e. excluding offshore sources, solar PV and CH&)e been subject to the deployment
analysis in the following chapters.

Figure 5-1 shows how the accessible resource withimbria is split by technology.

Figure 5-1: Potential accessible renewable energy resource in Cumbria by technology at 2030

Hydropower
69.7MW, 2%

Waste
46.8MW, 1%

Biomass - Biomass -
Animal Plant
92.8MW, 2%  72.3MW, 2%

Source: SQW and LUC

Cumbria Accessible Resource Results — by local plan  ning authority (LPA)

Table 5-4 and Table 5-5 detail the potential adbbsgesource for each of the LPAs in
Cumbria by technology and display the geographid ¢im MW capacity) of the total
capacity displayed in Table 5-3 above.

Figure 5-2 illustrates how the share of the potdrdccessible renewable energy (electrical
and heat) is distributed across the eight LPAseBam the potential accessible renewable
energy resource, Eden has the greatest potenttaB@?6 of the total. This is primarily due to
the extensive onshore wind resource in the district

SQW UE 50



Cumbria Renewable Energy Capacity and Deployment Study
Final report to Cumbria County Council

Table 5-4: Accessible energy resource for various technologies by local planning authority at 2030 (MW)

Onshore wind Offshore Hydropower Microgeneration Commercial Solar
Large Small Wind Tidal Large Small SWH GSHP ASHP WSHP Solar Solar
scale scale scale scale farms infra-
structure
Allerdale 834.8 5.7 --- --- --- --- 2.1 23.7 21.1 34.8 139 4.8 --- 0
Barrow -in- 20.4 0.5 - - - - 0 19 17.2 25.1 100.4 - 0
Furness 1.1
Carlisle 213.1 6.1 --- --- --- --- 1.5 34.6 32 45.1 180.5 2.8 --- 0
Copeland 152.4 2.1 0 21.2 19.8 25.7 102.7 1.7 0
Eden 1180.5 4.6 --- --- --- --- 4.4 13 11.3 24.7 98.8 1.9 --- 0.02
South 457.2 2.9 6.6 24.7 224 34.6 138.6 0
Lakeland 3.6
LDNP 0 5.2 --- --- --- --- 42.5 13.6 11 21.6 86.4 6.6 --- 0
YDNP 0 0.2 12.6 0.7 0.6 1.6 6.3 0.4 0
Cumbria total 2858.3 27.3 69.7 150.5 135.4 213.2 852.7 22.9 0.02

Source: SQW and LUC
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Table 5-5: Accessible energy resource for biomass, geothermal and CHP by local planning authority at 2030 (MW)

Under Under Energy Energy WESE Waste  Agric Wet Poultry MSW C&IW  Landfill Sewage Co- Geo
managed managed crops crops wood wood arisings organic litter gas gas firing thermal
woodland (E) woodland (H) () ()] () ()] (straw) waste
Allerdale 0.4 2.1 17 6.5 0.6 0.5 0.8 18.5 0.2 3.6 2.9 0.8 0.8
Barrow 0 0.1 0.1 0.4 0.6 0.5 0.04 0.8 0.2 2.3 2.7 0.5 0.7 - -
Carlisl e 1.7 104 15 5.7 11 1 0.8 18.9 0.3 4 5.2 0.3 11
Copeland 0.2 1 0.4 1.4 0.5 0.5 0.1 6 0.2 2.2 2.4 0 0.6 - -
Eden 1.4 8.7 2 7.7 0.5 0.4 1.1 20.1 1.4 1.9 2 0.1 0.5 - -
South 0.4 2.3 0.3 11 0.7 0.6 0.1 115 0.3 3.2 3 0 0.7
Lakeland
LDNP 2.6 16.0 0.3 0.9 0.5 0.5 0.1 14 0.2 2 2.4 0.1 0.5
YDNP 0.2 1 0 0 0 0 0 0.2 0 0.2 0.1 0 0
Cumbria 6.8 41.4 6.2 23.6 4.4 3.8 3.0 90.0 2.8 19.4 20.7 18 4.9
total

Source:SQWand LUC
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5.19 Taking the totals from each table provides theofeihg overall total of accessible energy
resource within each LPA which is also shown asopqrtion of the county total (Table 5-6
and Figure 5-2). It should be noted throughout sieistion that analysis has been undertaken
at the level of the LPA with no double countingatls, Allerdale, Copeland, Eden and South
Lakeland LPAs refer to those areas of each of dballauthorities that sit outside the Lake
District and Yorkshire Dales National Parks.

Table 5-6: Total amounts of accessible renewable energy resource by local planning authority at 2030
(MW)

LPA Electricity Heat Total Percentage of
Cumbria’s total

Allerdale 896.5 208.8 1102.8 24
Barrow -in-Furness 47.8 144.8 191.9 4
Carlisle 290.1 277.4 563.4 12
Copeland 188.2 152.8 340.0 8
Eden 1233.5 153.4 1383.2 30
South Lakeland 511.6 203.1 7135 16
LDNP 83.9 142.9 2235 5
YDNP 14.2 9.9 23.9 1
Cumbria total 3265.8 1292.9 4542.0 100

Source: SQW and LUC (numbers may not total dueuading)

Figure 5-2: Renewable energy resource by local planning authority

LDNP,
223.5MW,
5%

Barrow-in-
Furness,
191.9MW, 4%

Carlisle,
563.4MW, 12%

Copeland,
340.0MW, 8%

Source: SQW and LUC

5.20 The following sections provide further detail ore ttechnology resource analysis including
sub-regional and LPA results, maps, commentarykaydassumptions. Each technology is
analysed in terms of:
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. definition and scope (for broad technology catezg)ri
. main assumptions
. results — all of which relate to a forecast of fhmential accessible resource for

renewable energy production in 2030

. conclusion.

Technology by technology assessment

Onshore wind

Commercial scale wind

DEFINITION AND SCOPE

Wind power uses energy from the wind to turn a rotor
connected to an electrical generator.

The natural energy of the wind can be harnessed to drive a
generator that produces electricity.

Commercial scale wind refers to on-shore wind farm
developments (with capacity of over 100 KW) for
commercial energy generation and supply. Most such
developments are connected to the national grid, however
private-wire schemes are also an option and some already
exist. Configurations of groups of wind turbines or
individual turbines are used.

Assessing the resource potential and the deployment
opportunities relates primarily to the wind speeds available
within the region and the ability of current technology to
harness this resource in terms of turbine design (size,
efficiency) and installation requirements.

Source: DECC/CLG, 2010

Assumptions

The detailed assumptions made to assess the ddeassource for Commercial Wind are
given in Annex B. The headline wind turbine assuom® are set out below:

. three turbine sizes (large 2.5 MW, medium 1 MW amll 0.5 MW)

. 5 m/s wind speed

. different densities per km2 based on level of laage capacity, bird sensitivity and
turbine size

. non-accessible areas (including roads, railwaysysi steep slopes, water bodies etc)

. exclusion areas (international, national and counatlyire conservation designations,

cultural heritage designations etc.)

In consultation with the Steering Group, severaligohal constraints that had not been
included in the North West study were consideredhis study. These considerations are

SQW LlE 54



5.23

5.24

5.25

5.26

5.27

Cumbria Renewable Energy Capacity and Deployment Study
Final report to Cumbria County Council

detailed in Annex B. Most importantly, this studysasses the potential for three turbine sizes
instead of one large model turbine (as in the DE@thodology):

. Large: at 125 m to tip
. Medium: at 90 m to tip
. Small: at 65 m to tip

Another significant deviation from the North Westudy (and therefore the DECC
methodology) was the assessment of settlementrbuiesed on individual properties rather
than settlement boundaries. This is seen as aerséint of the method that gives a more
realistic idea of the amount of land constrainedéig in very close proximity to a property.

During the North West study, it was not possiblectmsult National Air Traffic Services
(NATS) regarding regional level aviation constrairlt was highlighted early on in this study
that Allerdale was subject to some severe aviatstrictions. NATS was consulted to obtain
the current position regarding air traffic contcohstraints. Although there are still significant
issues regarding visibility to the technical infrasture, NATS considers that it would be too
restrictive to apply a blanket constraint at thiege given that this study looks to 2030 and
there is a chance that research and developmejgciganay mean that mitigation in the
future is possible.

As a requirement of the DECC methodology, the Migisf Defence (MOD) was consulted
regarding MOD constraints. MOD constraints have ¢iffect of reducing the potentially
available land (and by inference, the potentialigikable resource) in the north and west of
Cumbria and further consultation with the MOD isargtial when undertaking more detailed
analysis such as for individual sites.

Protected landscape assumptions

It was agreed that within the protected landscafieduding National Parks, AONBs,
Heritage Coast and potential extensions to theoNatiPark), due to the scale of the turbines,
commercial scale wind energy developments havethential to have a significant impact
on the special qualities listed in Annex F. It whsrefore assumed that there is no potential
for commercial scale wind (i.e. above 25 m to blapdewithin these areas.

In order to take account of the setting of the dail Parks, AONBs and other nationally
designated areas, it was agreed that within aretsde of the protected landscapes, the
assumptions regarding the density of turbines pat $hould reflect the findings of the
landscape capacity assessment for wind energy inedtavithin the Cumbria Wind Energy
Supplementary Planning Document (2007). The SPizanes the capacity of each landscape
character type within Cumbria for wind energy imme of high/moderate, moderate,
moderate/low and low. These indications were useithform the density of wind turbines
applied to each landscape character area. Mordlsdetathese assumptions are contained
within Annex B.
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Results

All maps referred to in this section are downloddatsom Cumbria County Council’s
website (see Annex G for details of all maps).

It can be seen from Table 5-7 that the absoluteimanr technical potential for Cumbria is
2858.3 MW, made up of a mixture of small, mediund ¢arge turbines. Commercial wind
therefore accounts for almost 63% of the total ssitée potential renewable resource and
will be critical to the overall onshore renewabieix. The figures in Table 5-6 represent the
potential outside of all protected landscapes dmdareas of the proposed National Park
extension. These results reflect the results of absessment before protected landscape
setting (and the results of the Cumbria Wind En&BYD) are taken into account.

Table 5-7: Potential Accessible Commercial Wind Resource by local planning authority at 2030

MW capacity by turbine size Total Electricity (MW Percentage of Total (%)
Capacity)

Large Medium Small
Allerdale 471.2 25.9 337.7 834.8 29
Barrow -in-Furness 9.3 1.3 9.7 20.4 1
Carlisle 108.7 5.3 99.1 2131 7
Copeland 86.6 6 59.8 152.4 5
Eden 697.3 39.1 444.2 1180.5 a1
South Lakeland 255.6 275 174.1 457.2 16
LDNP 0 0 0 0 0
YDNP 0 0 0 0 0
Cumbria total 1628.7 105.1 1124.5 2858.3 100

Source: LUC (figures may not total due to rounding)

Figure 5-3: Potential Accessible Commercial Wind Resource at 2030 by local planning authority

Barrow-in-
Furness,
20.4MW, 1%

Carlisle,
213.1MW, 8%

Copeland,
152.4MW, 5%

Source: LUC
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Conclusions

Wind proved to be the largest single resource imkhia with Eden being the LPA with the

largest capacity. Allerdale also has a signifiaanbunt of potential. Due to the importance of
ensuring that commercial wind does not impact dentally on the setting of Cumbria’s

protected landscapes, further analysis has beerertakdn taking into account the

requirements of the Cumbria Wind SPD.

Commercial-scale wind: Results of incorporating Cum bria wind SPD

Following the overall assessment of capacity, is wansidered important that this was then
considered taking account of the capacity of tineldaape to accommodate commercial-scale
wind turbines. The results from this analysis, stitot included in the headline capacity

results (detailed at the beginning of this Chapter)e used as the starting point to inform the
deployment stage as they are more realistic ingefheconstraints.

Assumptions

Within protected landscapes

It was agreed that within the protected landscapkesg to the scale of the turbines,

commercial scale wind energy developments havedhential to have a significant impact

on their special qualities. It was therefore asglithat there is no potential for commercial

scale wind (i.e. above 25 m to blade tip) withiegl areas. This includes all National Parks,
AONBsSs, potential National Park extensions and ldgetCoasts.

Protected landscapes setting

In order to take account of the setting of the dfal Parks and AONBSs, it was agreed that
within areas outside of the protected landscages,assumptions regarding the density of
turbines per kihshould reflect the findings of the landscape cipassessment for wind
energy contained within the Cumbria Wind Energy SPBe SPD rates the capacity of each
landscape character type within Cumbria for wincergg in terms of high/moderate,
moderate, low/moderate and low. Map 8 (which carateessed from the maps folder on
Cumbria CC’s website) illustrates these capacitinga. These ratings were used to inform
the density of wind turbines applied to each laagsccharacter type.

Density of turbines (resource assessment potential)

The technical resource assessment uses the fofdwihine density assumptions:
. General assumption in non-constrained areas:

> Large: 4 turbines per Km

> Medium: 10 turbines per Km

> Small: 20 turbines per Km

. High Bird Sensitive Areas:
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» 75% reduction of (general assumption) above
. Medium Bird Sensitive Areas:

» 50% reduction of (general assumption) above
. Protected Landscapes Assumption:

> Zero turbines per kfrwithin protected landscapes.

Density of turbines (incorporating landscape capaci ty)

In order to consider the setting of the protectaddkcapes, a further set of density
assumptions have been applied. Table 5-8 setheutotreductions to general wind turbine
densities that have been applied in this analysis.

Table 5-8: Summary of % reductions to general wind turbine densities related to the Wind Energy SPD
Capacity Assessment and scale of turbine

SPD Wind energy Large turbines (125m to Medium turbines (90m to Small turbines (65m to
capacity rating blade tip) blade tip) blade tip

Low 100% 100% 75%
Low/Moderate 75% 50% 50%
Moderate 50% 25% 0%
Moderate/High 25% 0% 0%
Source: LUC

Where there are different sensitivities in termsinfls and landscape capacity, the highest
sensitivity has always been applied (e.g. a mod#rgh landscape capacity with high bird
sensitivity will defer to the density assumptioons lbird sensitivity).

It has been assumed that the largest size turhiiliese accommodated (as per the technical
assessment) even if a smaller turbine in the sacaion would yield a higher MW output.
Cumbria County Council advised that this is in limiéh their current position which is aimed
at reducing cumulative impacts.

The exception to this rule is where landscape dppaclow. In cases where the technical
assessment has highlighted an area as having jabtentlarge, medium or small turbines,
but it is in an LCT with low landscape capacity farbines, it has been assumed that small
turbines will be accommodated in these areas (witb% reduction in density). If, as per the
general rule, the largest turbine was assumed, ttiere would be a 100% density reduction
and the area would show no potential, whereas dipaaity assessment has shown that it
would be suitable for a small amount of turbines.

Results

The results of the technical resource assessmertofomercial-scale wind are set out in
Map 7 (within the maps folder that can be downlaadiem Cumbria County Council’'s
website) and shown in Table 5-9.
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Table 5-9: Results of technical resource assessment for commercial-scale wind

LPA Large (MW) Medium (MW) Small (MW) Total (MW) % of total

Allerdale 471.2 25.9 337.7 834.8 29
garow -n- 9.3 13 9.7 20.4 1
Carlisle 108.7 5.3 99.1 213.1 7
Copeland 86.6 6.0 59.8 152.4 5
Eden 697.3 39.1 444.2 1,180.5 41
South Lakeland 255.6 275 174.1 457.2 16
YDNP 0 0 0 0 0
LDNP 0 0 0 0 0
Cumbria 1,628.7 105.1 1,124.5 2.858.3 100

Source: LUC (figures may not total due to rounding)

5.40 The results of the resource assessment after lapelscapacity has been considered are
shown in Table 5-10 and illustrated in Map 9 (witkthe maps folder that can be downloaded
from Cumbria County Council’s website).

Table 5-10: Results of technical resource assessment for commercial scale wind incorporating
landscape capacity

LPA Large (MW) Medium (MW) SINEURGYAW) Total (MW) % of total

Allerdale 188.3 16.6 288.6 493.5 30
ganow n- 6.5 0.9 8.0 15.4 1
Carlisle 47.2 3.9 89.5 140.6 9
Copeland 35.6 4.0 42.3 81.8 5
Eden 272.2 24.8 359.5 656.5 40
South Lakeland 105.6 16.0 124.3 246.0 15
YDNP 0 0 0 0 0
LDNP 0 0 0 0 0
Cumbria 655.3 66.3 912.1 1,633.8 100

Source: LUC (figures may not total due to rounding)

5.41 Table 5-11 shows the resultant percentage redutttetrhas occurred when taking landscape
capacity into consideration. As expected, this ighést for the large turbines. (T) is the
technical potential and (C) is the potential onaadscape capacity and wider landscape
character has been considered.

5.42 The methodology used is intended to reflect themal constraints of settings of protected
landscapes rather than being a detailed assessiitaig constraint.
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Table 5-11: Resultant reductions in overall MW capacity when considering landscape capacity

Large (T) Large(C) % large Medium Medium % Medium Small (T) Small (C) % Small Total (T) Total (C) % of total
(MW) (MW) (T) MW) (C) (MW) (MW) (MW) (MW) MW)
Allerdale 471.2 188.3 40 25.9 16.6 64 337.7 288.6 86 834.8 493.5 59
Barrow -in-
Furness 9.3 6.5 69 1.3 0.9 70 9.7 8.0 82 20.4 15.4 75
Carlisle 108.7 47.2 43 5.3 3.9 74 99.1 89.5 90 213.1 140.6 66
Copeland 86.6 35.6 41 6.0 4.0 67 59.8 42.3 71 152.4 81.8 54
Eden 697.3 272.2 39 39.1 24.8 64 444.2 359.5 81 1,180.5 656.5 56
South 255.6 105.6 41 27.5 16.0 58 174.1 124.3 71 457.2 246.0 54
Lakeland : ’ ’ ’ ’ : ’ )
YDNP 0 0 0 0 0 0 0 0 0 0 0 0
LDNP 0 0 0 0 0 0 0 0 0 0 0 0
Cumbria 1,628.7 655.3 40 105.1 66.3 63 1.124.5 912.1 81 2,858.3 1,622.8 57

Source: LUC (figures may not total due to rounding)
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In the final recommendations contained within Cea@, we set out how a further detailed
assessment of the capacity for renewable energgla@went, specifically wind energy,
within the potential setting of a protected langscaould be undertaken.

Small scale wind

DEFINITION AND SCOPE

A sub-category of onshore wind is the small scale wind
installations which can be defined as having capacity of
less than 100 kW and typically comprises single turbines.
Small scale wind schemes have different characteristics
to large scale developments.

The majority of small scale wind installations are ground-
based developments, with only few that are building
integrated (on top roofs). Small scale ground-based
turbines, by their nature have lower hub/tip heights of
about 15 m above ground level and are viable at lower
wind speeds (4.5 m/s at 10m above ground level).

They are usually installed on-site and supply the on-site
demand first before feeding the excess to the grid.

Source: DECC/CLG, 2010

Main assumptions

In contrast to the DECC methodology, the assessofesthall scale wind potential has been
opportunity led, rather than constraints led. Ie thorth West study every property was
evaluated for its potential, however this study $@asght to identify those properties that offer
the best potential for small scale wind. The assessidentified:

. community and tourism properties
. commercial and industrial properties
. isolated residential properties outside of settietbeundaries

Identified properties were then evaluated in tewohsheir location (urban/rural) and their
wind speed. Properties within Conservation Areas atther cultural heritage designations
were excluded from the assessment. Propertieselbdatareas with a high density of Listed
Buildings were also excluded. Further details ef éissumptions used can be found in Annex
B.

Protected landscape assumptions

The same assumptions as outlined above were apfiredmall scale wind within the
protected landscapes. As the assessment has beertalen in GIS, it has been possible to
accurately identify the number of properties withird outside of protected landscapes.

Results

Table 5-12 details the potential accessible resoafcsmall scale wind for each LPA. It can
be seen that Cumbria has a technical potentiauresmf 27.3 MW. Carlisle has the highest
potential at just over a fifth of the total resaudue to its urban nature.
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5.48 It is noticeable that whilst the total potentialhigher outside of protected landscapes, the
Lake District National Park has the potential tokea significant contribution in terms of
small-scale wind.

Table 5-12: Potential accessible small scale wind resource by local planning authority at 2030

LPA Electricity (MW Capacity) Percentage of Total (%)

Allerdale 5.7 21
Barrow -in-Furness 0.5 2
Carlisle 6.1 22
Copeland 21 8
Eden 4.6 17
South Lakeland 2.9 11
LDNP 5.2 19
YDNP 0.2 1
Cumbria total 27.3 100

Source: LUC (figures may not total due to rounding)

Table 5-13: Potential accessible small scale wind resourced by protected landscape at 2030

Protected landscape Number of properties Electricity (MW Capacity) Percentage of protected

identified landscapes Total (%)

Arnside & Silverdale

AONB 45 0.3 4
Lake District NP 868 5.2 67
North Pennines AONB 101 0.6 8
Solway Coast AONB 98 0.6 7
Yorkshire Dales NP 36 0.2 3
Potential extensions 140 0.8 11
Protected Landscapes 1288 77 100

total

Source: LUC (figures may not total due to rounding)

5.49 Figure 5-4 illustrates the proportion of the snsatle wind resource in each LPA.

SQW LlE 62



Cumbria Renewable Energy Capacity and Deployment Study
Final report to Cumbria County Council

Figure 5-4: Potential accessible small scale wind resource by local planning authority at 2030 (including
Protected Landscapes)

YDNP, 0.2MW,
1%

Barrow-in-
Furness,
0.5MW, 2%

Carlisle, 6.1MW,
22%

Copeland,
2.1MW, 8%

Source: LUC

Conclusion

5.50 This assessment has focussed on the potentialreeslinked to properties with potential for
community schemes, commercial and industrial ptiggeand isolated residential properties.
The overall small-scale wind resource is 27.3 M\8220f this potential is within protected
landscapes or potential extensions of these ddeidraecas.
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Offshore resources

Overall, by 2030 Cumbria has a combined (wind aaal)t offshore potential of 9.1 GW, 6.2
GW of which is derived from tidal energy and thenaéning 2.9 GW from wind sources.
However, these figures particularly the tidal emyemppacity, have a high degree of
uncertainty given technological development andeptlfiactors. Capacity from wave
technologies is not included in the overall assesdémas to a large degree tidal and wave
energy generation can be considered mutually exelughich is explained below.

LPA areas do not extend out to sea beyond lowesd, Iso there is no agreed method for
apportioning offshore resources on this basis. legéfshore resources fall within the remit
of Crown Estates. For this study, we have appaetiooffshore resources to Cumbria where
they are closer to Cumbria County than the adjaaey@s of Lancashire and Scotland.

Offshore wind

DEFINITION AND SCOPE

Offshore wind turbines are based on the same
technology as those used onshore but on larger scale.

Source: SQW derived from Solway Energy GatewayilpiégsStudy, Halcrow, 2010

Assumptions

Offshore wind is not included within the DECC malbtogy and therefore we have relied
upon existing reports and studies concerning thierpial resource capacity of the Cumbrian
coast. The key assumptions used to identify themiatl capacity for offshore wind (which
are taken from local studies of relevance) ar@bais:

. wind farms must be located at least 10 km fromsti@reline

. they cannot be located in waters deeper than 25-30

. they need to be a minimum of 500 m apart

. each turbine has the capacity to produce 5 MW; kewehe industry load factor is

only 30% due to down time (no wind) and transmissasses.
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Results

Existing sites and those under development inclheédollowing:

. Robin Rigg — site began full generation in Aprill®0and currently produces 180
MW; and is currently able to provide enough eledlyito power around 117,000
homes25.

. Barrow — covers an area of 10 km2, contains 3Q0rtagbwith an output capacity of

90 MW. Its anticipated annual production is 305 G8pplying 65,000 homes26.

. Ormonde — currently under construction (commenceg D10 due to finish 2011, it
is located 10 km off Barrow-in-Furness and will eovan area of 8.7 km2, it will
contain 30 turbines producing 150 MW with the ptitdrto supply 100,000 homes
paz27.

. Walney — is located 15 km from the coastline of Wesl Island and will cover 73
km2 once fully complete. It is being built in 2 RBlea. Phase 1 was completed in
January 2011 and contains 51 turbines (3.6 MW c¢apeach). Phase 2 will contain
a further 51 turbines (due to be completed by tie & 2011). The total capacity of
the site will be 367.2 MW28. A further extensionthe west and north west of the
site has a license from the Crown Estates for beatwi®9 and 209 turbines with the
capacity to generate between 572 MW and 768 MWsihiled capacity provided.

. West Duddon — has been consented and has theipbtemgroduce 500 MW29.

. Irish Sea — as part of round three of the Crowmtestportfolio a further site has been
identified with the potential for a number of wiadfs. The site is triangular in shape
covering an area approximately 2,200 km2 betweeglesey, the Isle of Man and
the Cumbrian Coast. The potential capacity of tte is over 4 GW, capable of
supplying around 3 million homes. However, notadlthe site will be developed due
to a number of constraints including water depthipging, fishing, oil and gas,
aviation and connection to the grid. The first sgtaunlikely to be identified before
2013 after careful consideration of the aforeme constraints, although it is
anticipated that generation from this site willdzmeurring in time to contribute to the
2020 renewable energy targets.

Conclusions

Overall, the existing installed capacity for offséavind is0.8 GW. The capacity of existing
wind farms together with those with consents andnses stands &t9 GW (excluding the
Irish Sea development, for which the sizes of iittligl sites are yet to be confirmed).

2 Eon-uk.com

26 Renewable UK website

27 Renewable UK website

28 Renewable UK website

2% Duddon Estuary Tidal Energy Feasibility Study,d@as Brinckerhoff Ltd, 2010.
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Tidal

DEFINITION AND SCOPE

Energy from tidal power can be developed in two
ways, barrages and turbines.

Tidal barrages are effectively dams which are built
across a river estuary which raise the water level on
one side of the dam until it is high enough to drive a
turbine which is built in the dam. Barrages can operate
in three different modes, flood flow, ebb flow and dual
flow which is a combination of both. Flood flow
generation is where the entry of rising tidal levels into
the estuary is delayed in order to raise the water level
and ebb flow generation is where the exit of tidal water
from the estuary is delayed.

Turbines work in a similar way to that of wind turbines
albeit producing power on a more consistent basis.

Source: SQW derived from Joules research proj&etpping the Tidal Power Potential of the EastelisHrSea, 2009

Main assumptions

Tidal power is not covered by the DECC methodoldbis has been addressed by analysing
secondary research in the form of studies prewousbertaken regarding the potential for
tidal barrages off the coast of Cumbria.

The Solway Firth and Morecambe Bay have been ffietitas suitable locations for tidal
energy. As dual flow barrages capture energy frath lebb and flows, these harness the
maximum capacity.

There are numerous different studies covering theradl tidal potential of the Irish Sea
(Cumbria Vision, 2009 and the Joule Centre, 2008) the feasibility of specific barrages
(notably at Morecambe Bay, Duddon Estuary and thlev&/ Firth). These all use different
assumptions and focus on different technologies aardtherefore not directly comparable.
We have considered it most appropriate to use ékalts from Solway Firth Feasibility
Study, but also make reference to other individeasibility studies below.

Results

A detailed feasibility study on the potential capaof the Solway Firth was carried out in
2009. The study looked at several options and piateprojects involving barrage, lagoon
and reef technology. The results of the study asplayed below, the greatest energy
generation potential identified was through a lgeraroject located between Workington and
Abbey Head %,891 MW). It must be noted that the construction phasealbrof these
projects is nominally anticipated to begin mid-20h8th smaller scale projects likely to be
operational by 2017 and larger scale projects 3220
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Table 5-14: Potential tidal projects identified for the Solway Firth

Project Location Constructed Installed Annual Comment
length (km) capacity Energy

(MW) Production
(GWh)

Barrage Projects

B1 Workington to 8.4 5891 11500 Largest schemfa with greatest
Abbey Head environmental impact
Southerness Point Intermediate barrage, still with

B2 115 2703 3800 substantial environmental
to Beckfoot .
impact

Reduced environmental impact

B3 Bowness to Annan 1.9 316 320 )
with lower energy output

Lowest energy output but

B4 Morecambe Bay 2.6 113 120 .
removed from main estuary

Lagoon Projects

L1 Rascarrel to 20.5 692 900 Larger lagoon on North side
Southerness
L2 Maryport to 11.5 535 2070 Mid-range solution in terms of
Beckfoot energy and environmental
impact

Reef Projects

R1 Workington to 28.4 1318 3800 Largest scheme to retain scale
Abbey Head generation with lower impact
R2 Southerness Point 11.5 535 2070 Mid-range solution in terms of
to Beckfoot energy and environmental
impact
R3 Bowness to Annan 1.9 88 170 Low output due to shallow

bathymetry of location

Source: Solway Firth Feasibility Study, 2009

Last year, an individual feasibility study was atsoried out to identify the potential of the
Duddon Estuary. The study concluded that the barlacated at Sandscale Haws could have
the potential to produce 160 MW of energy from ligeower. However, the study
recommends that a period of two years is allowedudher studies to reduce uncertainties
around environmental impacts which would then béowed by a further three years for
design, consent and procurement and a further years for construction of the barrage;
therefore no renewable energy would be generatBld2019 at the earliet

Further contextual information produced, but nob@dd by Allerdale Borough Council in
2010% states that proposals have also been developettiath 500 kW tidal turbines to the
base of offshore wind turbines such as Robin Rigighvhas 30 turbines, with the potential to

30 Duddon Estuary Tidal Energy Feasibility Study,d8ass Brinckerhoff, 2010
31 Renewable Energy in Allerdale Study, Allerdale Bagjo€ouncil, 2010
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provide an additional 15 MW of capacity. Therehie potential that this could be extended to
up to 300 turbines providing an additional 150 MW.

In addition to the tidal technologies displayed\ahather tidal technologies are currently in
development such as the Venturi Fence, known asStiextral Marine Energy Converter
(SMEC) which is about to be tested in Cumbria amd@onsidered suitable as it does not
require the same depth of water as a tidal streewicel. The device is thought to have a
potential installed capacity of 100 MW given a 208ad factor. However, it is likely to be
another 12 years before this technology becomealiyf?.

Conclusions

Considerable tidal energy capacity has been idedtiffhich potentially could be as high as
6.2 GW by 2022. However, tidal barrages take considerinie to proceed to development —
the Duddon Estuary study, for example, suggeststadr two years of research before the
deployment stage can be realistically start to la@ned and considered — which must be
taken into account in looking forward to the deplole renewable energy mix for the sub-
region and could constrain the actual potentiatittal energy in these areas.

The Solway Firth, Morecambe Bay and Drigg Coastdmsignated for their internationally
important ecological value. The studies which infahis section have acknowledged these
designations but not assessed in detail what tpacdta of such designations would be on the
overall potential accessible resource. It is impatrthat this is acknowledged in identifying
the potential resource as the technology is newitanetological impacts on individual sites
is not known in detail. In addition, much more deth studies on the environmental, social
and economic issues will be needed before deploymbkich may take up to a decade to be
realised.

32 Evidence base for the Provision of Renewable Eniergyierdale, Allerdale Borough Council, 2010
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Wave

DEFINITION AND SCOPE

Wave energy conversion devices are generally
categorized by the method used to capture the energy of
the waves. They can also be categorized by location and
power take-off system. Method types are:

. point absorber or buoy; surfacing following or
attenuator

. terminator, lining perpendicular to wave

propagation
. oscillating water column
. overtopping.

Locations are shoreline, nearshore and offshore. They
involve different types of power take-off including
hydraulic ram, elastomeric hose pump, pump-to-shore,
hydroelectric turbine, air turbine and linear electrical
generator. Some of these designs incorporate parabolic
reflectors as a means of increasing the wave energy at
the point of capture. These capture systems use the rise
and fall motion of waves to capture energy.

Source: SQW derived from Solway Energy GatewayilbiégsStudy, Halcrow, 2009

Main assumptions

Wave and tidal barrage energy production are ndually compatible as waves need large
distances to propagate which barrages can prevkatefore the potential for wave and tidal

need to be considered together as developmenteowonld prevent the other. Only 25% of

wave energy is deliverable as this resource isnisistent and unpredictable. Wave energy for
Cumbria may be limited because the main Atlantielbdoes not penetrate the land locked
Irish Sea and the Isle of Man inhibits wave develept.

Results

The Atlas of UK Marine Renewable Energy Resourdestifies wave energy in the Solway
Firth to be about 2.5 kW/m equating to a potergiaérgy value of 84.5 MW, compared to
around 6,000 MW that could be generated by a bdalage. Of the 84.5 MW only 21 MW is
actually deliverable due to the inefficiencies nemed above.

The Cumbria Vision Scope for Renewable Energy reptates that the total wave energy
capacity for Cumbria is 500 MW based on 500 Anaeodevices with a capacity of 1 MW
each which requires 80,000 knmHowever, this does not take into account the miite
conflict with tidal wave barrage development.

Conclusion

Overall, wave power does not represent a substamsaurce particularly when compared
with the potential identified for tidal barragess e two are potentially mutually exclusive,
only the tidal capacity is considered within theall resource assessment.
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Geothermal

DEFINITION AND SCOPE

Geothermal power is power extracted from heat stored in
the earth. This geothermal energy originates from the
original formation of the planet, from radioactive decay of
minerals, and from solar energy absorbed at the surface.
This heat can be captured to power turbines or as

a direct heat source.

The technology involves drilling vertical boreholes up to
3000 m and connecting them by hydraulically fracturing
the rock between them. Water is injected into one hole
and is heated as it percolates through the rock and
returns to the surface up the other holes releasing steam
that is used to drive a turbine. However, there is a
danger of triggering seismic activity through this
technology.

Ground source heat pumps are also another method of
extracting low grade heat from near-surface soil, another
method is to extract the low grade heat from the air using
air source heat pumps, both are covered under the
Microgeneration section of this report.

Source: SQW derived from The Scope for Renewalgleg#£im Cumbria, Cumbria Vision

Geothermal potential was not considered within Bi&CC Methodology and therefore we
have again looked to secondary sources in terniseoBritish Geological Survey (BGS) and
local research to help identify the potential céiyadhe BGS shows that parts of Cumbria
(as indicated in Figure 5-5 in dark yellow) havethermal gradients (the rate at which the
Earth’s temperature increases with depth) thatsapeificantly higher than the UK average
(26°C per km) due to the presence of granite ang h@otential for geothermal power
generation.

Some initial geothermal schemes have been condidei@umbria and it has been suggested
that a development could be constructed in the IGk&ict; although there may be an issue
of incompatibility with nuclear waste storage prsais.

Recently, it was reported that a geothermal resohiad been found in the north east of
England® and that the relevant rock seam appeared to gint through to Carlisle. This
resource would therefore be available to settlemeight along the rock seam, including
Carlisle, providing significant potential via hgatmps.

3 http://www.bbc.co.uk/news/uk-england-tyne-139147 tétp://www.theengineer.co.uk/news/drilling-to-begin

on-newcastle-geothermal-energy-scheme/1007203eartic
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Figure 5-5: Heat flow per square metre of Northern England and Southern Scotland
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Source: British Geological Survey

Conclusions

5.72 Overall, the study team has been unable to idemtidgclusive evidence regarding the
geothermal potential of Cumbria. However, from thap evidence above and the fact that
schemes are currently being considered, it is dleat there is resource potential to be
capitalised. We consider that a more detailed stunlyld be required to quantify this.
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Biomass

DEFINITION AND SCOPE

Biomass is a diverse category with regard to the type of
available fuels, fuel conversion technology and type of
energy output.

Fuels — different fuel categories have been used in the
literature and a single agreed categorisation is still difficult
to identify. The EU Renewable Energy Directive and the
UK Biomass Strategy, however, provide more
comprehensive (and legally binding) definitions for
biomass fuels. Generally, biomass fuel can arise from
plants (woody or grassy), animals (manure, slurry) and
human activity (industrial and municipal waste). All of
these options are considered in the guidance. In most
cases, the useful fuel is in a solid or gaseous form.
Bioliquids (i.e. liquid fuel for energy purposes other than
for transport) are also available and varied, however they
are not directly included in this guidance as (1), they
compete with the other biomass fuel categories for natural
resource (productive land or bio waste) and therefore are
not an additional resource, and (2) they often need to be
imported to meet commercial scale demand (e.g. palm
seed oil), for which regional resource assessment in not
appropriate. Biofuels (e.g. biodiesel and bio-ethanol) are
those fuels used for transport purposes and are not
included in this study.

Conversion technology — three main processes are
currently available and used: (1) direct combustion of solid
biomass, (2) pyrolysis and gasification of solid biomass
and (3) anaerobic digestion of solid or liquid biomass.
Biomass fuels are in principle suitable for use in combined
heat and power (CHP) plants, however, its use has not
been exploited to its full potential in the UK. Assessing the
capacity potential for biomass CHP however will not
change the total outcome for the regional biomass
opportunity and therefore is not required.

Energy output — this can be in the form of electricity or
heat.

Source: DECC/CLG, 2010

Plant biomass

Main Assumptions

Plant biomass consists of undermanaged woodlandrggncrops, waste wood and
agricultural arisings (straw) for the generationetéctricity and woodland and energy crops
for heat. Each of these resources is detailed ithaiy under its own heading in the
following sections.

The assumptions made for plant biomass are ashpeDECC methodology. Assumptions
about individual technologies/resources are given the sections for each
technology/resource. A detailed list of the assummst made for all the technologies can be
found in Annex B.
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Results

5.75 It can be seen from Table 5-15 that the Plant Bssraotential of Cumbria is 20.3 MW
(electrical) and 68.7 (thermal). Carlisle providles single largest potential for plant biomass
with 25% of the sub-region’s electrical potentiatigpotential plant biomass heat provision.

Table 5-15: Potential accessible plant biomass resource by local planning authority at 2030

LPA Electricity Percentage of Heat Percentage of
(MW Capacity) Elec. Total (%) (MW Capacity) Heat Total (%)
Allerdale 3.5 17 9.1 13
Barrow-in-Furness 0.7 3 1.0 1
Carlisle 5.1 25 17.0 25
Copeland 1.1 5 2.9 4
Eden 5.0 24 16.7 24
South Lakeland 15 7 3.9 6
LDNP 35 17 17.3 25
YDNP 0.2 1 1.0 1
Cumbiria total 20.3 100 68.7 100

Source: SQW and LUC

5.76 Figure 5-6 and Figure 5-7 illustrate the proportdiiPlant Biomass potential for each LPA.

Figure 5-6: Potential accessible plant biomass (for electricity production) by local planning authority

YDNP, 0.2MW,
1%

Barrow-in-
Furness,

South 0.7MW, 3%

Lakeland,
1.5MW, 7%

Carlisle,
5.1MW, 25%

Copeland,
1.1MW, 6%

Source: SQW and LUC
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Figure 5-7: Potential accessible plant biomass (for heat production) by local planning authority
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Source: LUC and SQW

Conclusions

Plant biomass only accounts for a small proportidrthe overall renewable resource in

Cumbria (2%). Most forms of plant biomass lendmbkelves to storage and can be easily
transported. As such, it can be easily harnessadaged and play an important role in local
energy production.

Undermanaged Woodland

Undermanaged woodland is referred to as ‘manageddland’ within the DECC
methodology and the North West study and this w@as originally used within this Cumbria
study. However, it has been clarified by the Foye§tommission that the majority of the
resource used is in currently undermanaged woodiaddhis is the phrase more commonly
used when referring to woodfuel resource. Therefibiee undermanaged woodland referred to
in this report represents the same resource amndnaged woodland identified in the DECC
methodology and the North West study.

Main Assumptions

The Forestry Commission was consulted in the devedmt of the methodology for the
assessment of woodland in the North West study hasdoeen consulted again for this study
to refine the methodology to make it more tailoted Cumbria. In addition, Cumbria
Woodlands was consulted. As per the North Westystilid assessment has been a ‘bottom-
up’ assessment starting with GIS data on woodlacdtions. Tree yield classes have been
applied in this assessment in line with those aplph the North West study. A calorific value
of 18 GJ/odt of wood (equivalent of stemwood) waedito calculate the resource value. It
was then assumed that 50% of the available woodheasl uneconomic to harvest (due to
factors such as lack of physical access, ownerepéons etc). Although relatively crude, this
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assumption is in line with the Forestry Commissiowoodfuel Strategy (2007). Competition
from alternative markets was also taken into actoun

Consideration was given to including an estimatewioodland creation to 2030, but the
Forestry Commission advised us not to include airat$onal figure. This is due to the
difficulties in predicting the amounts that maydanted in the future. In addition, if trees are
to be planted in 2011, it will likely take up to 28ars to start being able to thin the woodland
on a substantial enough scale for woodland, whichilev be beyond the timescale of this
study.

The assessment uses data from the National Inyenfowoods and Trees which was last
produced in 1999. Since the analysis was undertdRerresults of the latest survey have just
been made available and show an increase in theirdanma woodland in Cumbria by
3461h3" - representing an overall increase from 9.4% wandicover to 9.9%. Some of the
increase will be due to better mapping technolagy some will be due to new planting, but
this would not produce biomass in the 20 year tieraé.

A more detailed list of assumptions for undermadageodland can be found in Annex B.

Protected landscape assumptions

The same assumptions as outlined above were appli@dsess the potential for biomass
from undermanaged woodland within protected langissaThe protected landscape officers
were consulted to identify the percentage woodkhiad it may be appropriate to bring back
under management within the protected landscamegever it was not possible to identify
these figures for this study. As outlined abovstadard assumption of 50% was applied to
estimate the percentage of woodland that is ecandmharvest. The assessment has been
undertaken in GIS and it has been possible to iigetihe potential within protected
landscapes.

Results

The accompanying maps (available for download fimmbria County Council's website —
see Annex G for full list of maps) show the locatiof woodland considered in this
assessment by tree type and by management typanitnt of woodland considered in this
assessment is shown in Table 5-16. The informatrowoodland distribution provided by the
Forestry Commission was cross-compared with theildigion of ancient woodland across
the county. There are 17,066 ha of ancient woodiandumbria. Of this, all but 1,009 ha
were included in the Forestry Commission data$ed; is because the Forestry Commission
dataset resulted from a survey undertaken by Bn§leture which only recorded woodlands
over 2 ha. It has been assumed that this remaiaingent woodland resource is
undermanaged and that all ancient semi-natural lmsadd ASNW) is broadleaved woodland
and all ancient replanted woodland (PAWS) are eoaiis woodland. Table 5-16 also shows
the amount of woodland that is designated as anaieodland.

34 hitp://www.forestry.gov.uk/website/forestry.nsfimigue/INFD-8EYJWF
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Table 5-16: Woodland assessed for potential

LPA/Protected Landscape Area Woodland in EC Amount of woodland in Additional Ancient

dataset (ha)

FC dataset that is Woodland (not in FC
Ancient Woodland (ha) dataset) (ha)

Allerdale (outside of

protected landscapes) 2/491.9 561.6 355
Saron i Fuess (e o
lC;?‘giss‘I:ea égg;side of protected 18,412.0 1,475.6 70.8
Copeand (ouste ot
Fden C(ggfs';je of protected 6.484.7 1,572.1 58.0
Sour ol e o
Arnside & Silverdale AONB 753.6 384.4 6.3
Lake District NP 26,443.7 9,680.1 638.1
North Pennines AONB 1,725.4 278.7 52.4
Solway Coast AONB 124.2 -- --
Yorkshire Dales NP 738.8 54.4 30.9
Potential extensions 1,299.1 488.7 39.2
Cumbria total 62,228.2 15,449.4 1,009.5

Source: SQW and LUC (figures many not total duetmding)

5.85 Table 5-17 shows the potentially accessible undeagad woodland resource for both
electricity generation (6.8 MW) and heat genera(@h.4 MW) respectively from Cumbria.
Within Cumbria, over a third of the potential resmilies within the Lake District National
Park Authority. Carlisle and Eden also have a $iggmt portion of the potential resource due
to the amount of woodland coverage.

Table 5-17: Potential accessible undermanaged woodland resource for electricity and heat generation at
2030 by local planning authority

LPA Electricity Percentage of Heat Percentage of
(MW Capacity) Elec. Total (%) (MW Capacity) Heat Total (%)
Allerdale 0.4 5 2.1 5
Barrow -in-Furness 0.0 0.2 0.1 0.2
Carlisle 1.7 25 10.4 25
Copeland 0.2 2 1.0 2
Eden 1.4 21 8.7 21
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LPA Electricity Percentage of Heat Percentage of
(MW Capacity) Elec. Total (%) (MW Capacity) Heat Total (%)
South Lakeland 0.4 6 2.3 6
LDNP 2.6 39 16.0 39
YDNP 0.2 2 1.0 2
Cumbria total 6.8 100 41.4 100

Source: LUC (figures may not total due to rounding)

5.86 Table 5-18 shows the potentially accessible resofmceach of the protected landscapes.

Table 5-18: Potential accessible undermanaged woodland resource for electricity and heat generation at
2030 by protected landscape

Protected Electricity Percentage of Heat Percentage of
Landscape (MW Capacity) Elec. Total (%) (MW Capacity) Heat Total (%)
Arnside &

Silverdale AONB 0.1 2 08 2
Lake District NP 5.2 79 31.9 79
North Pennines

AONB 0.5 8 3.2 8
Solway Coast

AONB 0.02 0.4 0.1 0.4
Yorkshire Dales NP 0.3 5 1.9 5
Potential

extensions 0.4 6 2.3 6
Protected 6.6 100 402 100

Landscapes total

Source: (LUC)

5.87 If all ancient woodland is included, an additionedource of 0.22 MWe and 1.3 MWth could
be made available. The majority of this extra reseus found within the Lake District
National Park. Figure 5-8 illustrates the proportof undermanaged woodland accessible
resource for electricity generation by 2030 in elacial authority.
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Figure 5-8: Potential accessible undermanaged woodland resource at 2030 (heat generation) by local
planning authority
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Source: LUC

Conclusions

The potentially accessible undermanaged woodlasduree for both electricity generation
(6.8 MW) and heat generation (41.4 MW) respectiietyn Cumbria. The majority of this
resource (39%) is found within the Lake Districttidaal Park Authority. This accounts for
almost 80% of the resource in protected landscdpedisle and Eden have a further 46% of
the resource. Undermanaged woodland only accouwntsafound 1% of the accessible
renewable electricity generation in Cumbria. Whitstre sophisticated models to estimate
woodland yields exist, the yield classes used e with those used in the North West
study and the assumptions about availability ardine with the Forestry Commission
national study into woodfuel. In Chapter 7, we iifgreome of the key challenges that can be
encountered in realising this potential.

Energy Crops

Main Assumptions

The DECC methodology requires the generation afmesés for heat and electricity from
biomass energy crops under three scenarios —imigdiium and low as follows:

. High — assumes that all available arable land astupe will be planted with energy
crops

. Medium — assumes that all abandoned land and pasfilrbe planted with energy
crops

. Low — assumes that new crops will only be plantedihte extent of submitted

applications to the Energy Crop Scheme.

The Steering Group felt that there was little merievaluating the high and low scenarios as
the results would be either a considerable ovenaséi or underestimate of potential. Instead,
it was decided that a ‘refined’ version of the mediscenario would be evaluated. The
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refinement included the addition of a further 10#damd in food production to the estimate
of all abandoned land and pasture. GIS data weravailable to spatially map the extent of
‘all abandoned land and pasture’. Through discusswith Natural England and the Steering
Group, it was decided that the best proxy data twvasamount of bare/fallow land from the
DEFRA Agricultural and Horticultural Census. Simija the estimate of 10% of land in food
production was calculated based on data from th&RXE Agricultural and Horticultural
Census.

In order to estimate potential for SRC and miscasitmapped existing Energy Crop Scheme
data was used. The GIS data layer produced by &lafngland shows that currently there
are 14 ha of miscanthus and 63 ha of SRC in Cumbhia equates to 18% miscanthus / 82%
SRC and this breakdown has been used to estimtetiad for each crop at 2030.

Data limitations meant that it was not possibleramove the exclusion areas (as per the
DECC methodology) and through discussions with Natlngland, it was decided that a pro
rata reduction to the available land be made bagdtie level of constraint within the county
(e.g. 36% of the county is constrained by natur@seovation and cultural heritage
designations, so a 36% reduction has been apmidet available land). An accompanying
map (downloadable from Cumbria County Council's gith — see Annex G for details)
illustrates the distribution of these constraifisrther details of the assumptions used in the
calculations can be found in Annex B.

Protected landscape assumptions

The same assumptions as outlined above were usesbéss the potential for biomass from
energy crops within the protected landscapes. Bsons with Natural England and the
protected landscape officers did; however, note tha planting of energy crops within
protected landscapes could have the potential topommise the special qualities of these
areas. It was decided that whilst the assumptisesl would be the same, the data would be
disaggregated as far as possible into protectedstapes and areas outside protected
landscapes.

For the Lake District and Yorkshire Dales NatioRark Authorities, the 2007 National Parks
Agricultural and Horticultural Survey has been usedapproximate the proportion of the

accessible resource that might be found withinghes authorities. The calculations have
been based on the amount of crops and bare/fatiod/ih each of the Cumbria LPAs and the
Lake District National Park in 2007. For the YorkshDales, 12% of the figure reported for
the whole National Park has been used to approginia® amount of the Park within

Cumbria. For the other protected landscapes arehfak extensions, the calculations have
been based on the land areas due to lack of dHiss spatial scale.

Results

Table 5-19 shows the total potential resource &mhe PA. It can be seen that Cumbria has
an accessible energy crop resource of 6.2 MW fectetity generation and 23.6 MW for
heat. Whilst Eden has the greatest potential respidlerdale also has a significant portion.
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Table 5-19: Potential accessible energy crops resource for electricity and heat generation by local
planning authority at 2030

LPA Electricity Percentage of Heat Percentage of

(MW Capacity) Elec. Total (%) (MW Capacity) Heat Total (%)

Allerdale 1.7 28 6.5 28
Barrow -in-Furness 0.1 2 0.4 1
Carlisle 15 24 5.7 24
Copeland 0.4 6 1.4 6
Eden 2.0 33 7.7 33
South Lakeland 0.3 5 11 4
LDNP 0.3 4 0.9 4
YDNP 0.0 0 0.0 0
Cumbria total 6.2 100 23.6 100
Source: LUC

5.96 Barrow-in-Furness, Copeland, South Lakeland andtlee National Park Authorities have
considerably less potential. In the case of Banmkurness, this is due to the more urban
nature of the LPA.

5.97 Table 5-20 shows the contributions made by eatheoprotected landscapes.

Table 5-20: Potential accessible energy crop resource for electricity and heat generation by protected
landscape at 2030

Protected Electricity Percentage of Heat Percentage of
Landscape (MW Capacity) Elec. Total (%) (MW Capacity) Heat Total (%)
Arnside & 0.0 1 0.1 1

Silverdale AONB

Lake District NP 0.5 14 1.8 14

North Pennines

AONB 1.6 46 6.1 46
Solway Coast

AONB 0.5 14 1.9 14
Yorkshire Dales NP 0.0 0 0.0 0
Potential

extensions 0.9 26 34 26
Protected 3.4 100 13.3 100

Landscapes total

Source: LUC

5.98 Although only an estimate based on land areashi®MONBs and potential extensions, the
North Pennines AONB shows significant potential.

5.99 The energy crops accessible resource potentialumhib@ia accounts less than 1% of its
potential renewable electricity generation and ado@% of the country’s renewable heat.
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Figure 5-9 shows the proportion of Cumbria’s enangyps potential for electricity generation
and heat contributed by each of the LPAs.

Figure 5-9: Potential accessible energy crops resource at 2030 (heat generation) by local planning
authority
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Source: LUC

Conclusion

Cumbria has an accessible energy crop resourc &8/ for electricity generation and 23.6
MW for heat. Although energy crops are a relativeiyall part of the overall renewable
energy resource in Cumbria, they offer a potertigbortunity for exploitation in Eden,
Allerdale and Carlisle.

Waste Wood

Main Assumptions

To ensure consistency of figures for each LPA,WARAP Report ‘Wood Waste Market in
the UK’ from August 2009 was used as a basis ferrésource assessment as this gave the
most comprehensive and up to date information cstewaood in the North West as a whole.
The figures were then disaggregated to a local leased on employee numbers in each area.
Findings could be further refined through consigdtatvith local waste wood producers on a
local area basis.

All the waste wood categories from the WRAP repate included in the assessment except
for Municipal Solid Waste wood to avoid double ctmg with the MSW resource
assessment. It was assumed that waste wood wasrtemhvwo useful energy using direct
combustion. A benchmark of 6,000 oven dried torpersyear for each MW of electricity was
then applied for the electricity capacity assesdnfeor the heat assessment, a benchmark of
12.5 GJ per tonne of wood waste was applied alatigavfuel conversion efficiency of 80%
and a capacity factor of 45%. Since the capacityofafor the heat assessment is highly
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dependent on the type of application of the biontamiter®, further refinement could be
undertaken on a local area basis as biomass bdailstaled across Cumbria will vary in
terms of their capacity.

5.103 The resource was then assumed to increase by 1%npem to 2030 in line with the
DECC/CLG methodology (and this benchmark wouldljikemain until 2050).

Results

5.104 Table 5-21 shows the potential accessible resdarogaste wood in Cumbria. It can be seen
that Cumbria has almost 4.4 MW of waste wood paae(tonverting to electricity) and 3.8
MW (converting to heat) with significant levels oésource in both Carlisle and South
Lakeland in particular.

Table 5-21: Potential accessible waste wood resource by local planning authority

LPA Electricity Percentage of Heat Percentage of

(MW Capacity) Elec. Total (%) (MW Capacity) Heat Total (%)

Allerdale

0.6 14 0.5 13
Barrow-in-Furness

0.6 13 0.5 13
Carlisle

1.1 25 1.0 25
Copeland

0.5 11 0.5 12
Eden

0.5 10 0.4 9
South Lakeland

0.7 15 0.6 15
LDNPA

0.5 11 0.5 12
YDNPA

0.0 0 0.0 0
Cumbiria total

4.4 100 3.8 100

Source: SQW (NB: numbers may not total due to rmg)d

5.105 Waste wood accounts for less than 1% of the renlewakergy resource in Cumbria. Figure
5-10 illustrates the proportion of the waste woesburce in each LPA.

35 For example, general occupancy systems whichrdyeimuse during working hours have a capacitydaof
around 20% while service applications such as svitrgmools or hospitals use the systems for longeods and
thus have a capacity figure of 45% (Carbon Trudd92Biomass Heating: A Practical Guijle
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Figure 5-10: Potential accessible waste wood by local planning authority
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Conclusion

Cumbria has 4.4 MW of waste wood renewable poteftimverting to electricity).

Agricultural Arisings (straw)

Main Assumptions

The assumptions and data sources for agricultusahgs (straw) were in line with the DECC
methodology, with some refinements to yield andi$eck assumptions to better reflect local
circumstances in Cumbria. Most notably, winter éarhas been included as a potential
feedstock source. Full details of the assumptiamsbe found in Annex B.

Protected landscape assumptions

For the Lake District and Yorkshire Dales NatioRark Authorities, the 2007 National Parks
Agricultural and Horticultural Survey has been usedapproximate the proportion of the
accessible resource that might be found withinghes authorities. The calculations have
been based on the total amount of cereals in thi@MNé Parks and other LPAs in 2007. For
the Yorkshire Dales, 12% of the figure reportedtfar whole National Park has been used to
approximate the amount of the Park within Cumb¥ia.approximation has been made for the
AONBS or potential extensions.

Results

Table 5-22 shows the accessible resource for dfyniall arisings (straw) with a total
renewable electricity resource of 3.0 MW. Eden Haes largest proportion of the straw
resource with 36% of Cumbria’s total capacity.
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Table 5-22: Potential accessible agricultural arising (straw) resource at 2030

LPA Electricity (MW Capacity) Percentage of Total (%)

Allerdale 0.8 26
Barrow -in-Furness 0.04 1
Carlisle 0.8 26
Copeland 0.1 3
Eden 1.1 36
South Lakeland 0.1 3
LDNP 0.1 3
YDNP 0.00 0
Cumbria total 3.0 100

Source: LUC (data may not sum due to rounding)

Figure 5-11 shows the proportion of the straw resmpotential by LPA.

Figure 5-11: Potential accessible agricultural arisings (straw) by local planning authority at 2030

South
Lakeland,
0.1MW, 3%

Barrow-in-
Furness,
0.04MW, 2%

Carlisle, 0.8MW,
26%

Copeland,
0.1MW, 3%

Source: LUC

Although the agricultural arisings resource repnesdess that 0.1% of the total renewable
electricity resource for the region, it constitutes easily accessible resource that is already
well managed. However, by its nature, straw prdduacts very seasonal and is relatively
expensive to store and transport due to its contipahabulky nature and low calorific value.

In addition, straw prices fluctuate considerablg do competing uses and depend on seasonal
weather. As such, straw is only likely to supplet@her biomass source plants.

Conclusion

Agricultural arisings (straw) has regional resoupotential of 3.0 MW with Eden, Carlisle
and Allerdale providing over 85% of the county’deydial.
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Animal Biomass

Main Assumptions

The potential renewable resources in the animahass category of the DECC methodology
consist of wet organic waste and poultry littercleaf these resources is detailed individually
under its own heading in the following sections.

The assumptions made for animal biomass are largelysistent with the DECC
methodology, but some important amendments have ineele to better reflect the situation
in Cumbria. Assumptions about individual technoésgiiesources are given in the sections for
each technology/resource. A detailed list of theuagptions made for all the technologies can
be found in Annex B.

Results

Both potential resources are used to produce m#g¢tand account for 92.7 MW of
electricity generation capacity. The majority abt{97%) comes from wet organic waste.

Table 5-23 details the results for each LPA. It banseen that Eden has the biggest animal
biomass resource with over 23% of the entire cosragipacity. Allerdale and Carlisle also
have a significant percentage of the overall couespurce.

Table 5-23: Potential accessible animal biomass resource at 2030

LPA Electricity (MW Capacity) Percentage of Total (%)

Allerdale 18.7 20
Barrow -in-Furness 1 1
Carlisle 19.2 21
Copeland 6.2 7
Eden 215 23
South Lakeland 11.8 13
LDNP 14.2 15
YDNP 0.2 0
Cumbria total 92.8 100
Source: LUC

Figure 5-12 illustrates the proportion of animairbass resource in each LPA.
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Figure 5-12: Potential accessible animal biomass resource at 2030 by LPA

Barrow-in-
Furness, 1MW,
1%

Carlisle,
19.2MW, 21%

Copeland,
6.2MW, 7%

Source: LUC

Conclusion

Animal biomass accounts for 92.8 MW of potentiahewable electricity generation in
Cumbria, of which almost a quarter is located ieid

Wet Organic Waste

Main Assumptions

The DECC methodology suggests that the use of AD¥aBure Management Database, but
these data are only available at a cost and itfelashat good results could be obtained by
using the DEFRA Agricultural and Horticultural Cessto get the number of livestock in

each local authority. Data at LPA level are onlyailable for 2007. The percentage

contributions for each LPA have been applied to20@9 census figures in order to try and
bring the figures ‘up to date’. This was then npliid by a standard animal waste factor
obtained from the Biomass Energy Centre and supplethe Reiver Renewables (based on
DEFRA Report AET/ENV/R/2104). For food and drinkste data the Environment Agency

report ‘Northwest Commercial and Industrial Wastevey 2009’ was used. Figures in this

report are stated for the whole of Cumbria, but hsse been advised that a good
approximation of the figures at an LPA level candixained pro-rating the figures in line

with the number of active enterprises in each LR&dd on the Office of National Statistics
(ONS) data.

In addition to cattle, pigs and food/drinks washes study has included a small contribution
for grass and silage to be diverted to anaerolgestion to reflect current trends in the
county. Reiver Renewables was consulted and provadebust methodology for estimating
input from grass and silage. The method considersamount of grass/silage that will remain
after all the livestock in the county have been feda satisfactory level. More detailed
information about the assumptions can be foundnneX B.
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Protected landscape assumptions

5.121 For the Lake District and Yorkshire Dales NatioRark Authorities, the 2007 National Parks
Agricultural and Horticultural Survey has been usedapproximate the proportion of the
accessible resource that might be found withinghes authorities. The calculations have
been based on the total cattle numbers in the halti®arks and other LPAs in 2007. For the
Yorkshire Dales, 12% of the figure reported for thleole National Park has been used to
approximate the amount of the Park within Cumb¥i@.approximation has been made for the
AONBS or potential extensions.

Results

5.122 Table 5-24 shows the results for wet organic wast€umbria broken down by LPA.

Table 5-24: Potential accessible wet organic waste resource at 2030

LPA Electricity (MW Capacity) Percentage of Total (%)

Allerdale 18.5 21
Barrow -in-Furness 0.8 1
Carlisle 18.9 21
Copeland 6.0 7
Eden 20.1 22
South Lakeland 11.5 13
LDNP 14.0 16
YDNP 0.2 0.2
Cumbria total 90.0 100

Source: SQW (Numbers may not sum due to rounding)

5.123 Cumbria has 90 MW of wet organic waste potentiabugce with Eden accounting for 22%
of this. Allerdale and Carlisle also have a sigmifit proportion of the remaining potential
with Barrow-in-Furness and Yorkshire Dales NP with lowest potential. Figure 5-13 below
illustrates the proportion of wet organic wasteeptial in each of the LPAs.
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Figure 5-13: Potential accessible wet organic waste by local planning authority at 2030

Barrow-in-
Furness,
0.8MW, 1%

Carlisle,
18.9,MW 21%

Copeland,
6.0,MW 7%

Source: LUC

Conclusion

Wet organic waste accounts for 90 MW of potentethewable electricity generation in
Cumbria, of which around 22% is located in Eden.

Poultry Litter

Main Assumptions

The assumptions made for poultry litter were bagedhose in the DECC methodology.
Through consultation with poultry specialists ag¢ thational Farmers Union (NFU), it has
been confirmed that it is theoretically possiblectilect litter for energy from non-broiler
birds (chicken layers and turkeys). However, furttiscussions with EPRL (who manage the
litter sourcing for the UK’s largest poultry littduelled power station) and the Biomass
Energy Centre have highlighted that it is the beddather than the litter itself that is the best
energy source and the shallower depth of the bgddied for non-broilers limits the amount
of litter that can viably be collected from non-itecs.

The 2007 DEFRA Agricultural and Horticultural Cerssa the most recent census to present
data at local authority level. The percentage doution for each LA in the 2007 census was
applied to the 2009 census data to try and briegeHigures ‘up to date’. It must be noted
that gaps exist in the LA figures due to confidalitif issues. Where gaps exist, it has been
necessary to split the total between the LAs egudlhe total number of broilers (table
chickens) has decreased between 2007 and 2009.

Protected landscape assumptions

For the Lake District and Yorkshire Dales NatioRark Authorities, the 2007 National Parks
Agricultural and Horticultural Survey has been usedapproximate the proportion of the
accessible resource that might be found withinghes authorities. The calculations have
been based on the total poultry numbers in theoNatiParks and Local Authorities in 2007.

SQW LlE 88



Cumbria Renewable Energy Capacity and Deployment Study
Final report to Cumbria County Council

For the Yorkshire Dales, 12% of the figure reportedthe whole National Park has been
used to approximate the amount of the Park withiimBria. No approximation has been
made for the AONBs or potential extensions.

Results

5.128 Table 5-25 details the potential accessible ren@dpacity for poultry litter in Cumbria by
LPA,; the total potential is 2.8 MW.

Table 5-25: Potential accessible poultry litter resource at 2030

LPA Electricity (MW Ca pacity) Percentage of Total (%)

Allerdale 0.2 7
Barrow -in-Furness 0.2 7
Carlisle 0.3 11
Copeland 0.2 7
Eden 1.4 50
South Lakeland 0.3 11
LDNP 0.2 7
YDNP 0.0 0
Cumbria total 2.8 100

Source: LUC (figures may not total due to rounding)

5.129 As expected, the more rural the LPA the greaterpbential for this type of resource.
Although this is a very small potential capacitgufiry litter is a mature and well established
technology. Westfield Power Station currently gab litter from Cumbria. Discussions with
the NFU highlighted that the use of poultry litedra domestic scale is currently limited due
to prohibitive legislation (Waste Framework Direef), which requires controls on emissions
which are only affordable for large-scale commdrof@erations. NFU are lobbying DEFRA
and the EA for de-classification of poultry littethen used for energy, with some success.
This would be enacted through the ‘End of Wastadea' whereby the treatment of the
‘waste’ product through a process (in this casenibgr for energy) exempts it from being
classed as ‘waste’.

5.130 Figure 5-14 below illustrates the proportion of tb&l poultry litter resource for each LPA.
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Figure 5-14: Potential accessible poultry litter resource at 2030 by local planning authority

Allerdale, Barrow-in-
0.2MW, 7% Furness,
0.2MW, 7%

Carlisle, 0.3,MW
11%

Copeland,
0.2MW, 7%

Source: LUC

Conclusion

Poultry litter offers a potential renewable reseuof 2.8 MW in Cumbria located primarily in
Eden.

Municipal Solid Waste

Main Assumptions

The potential for Municipal Solid Waste (MSW) wassassed assuming direct combustion of
the resource. Local authority data for Cumbria wesed from DEFRA’s WasteDataFI&tw
database for the latest available year (2008/0%erchmark of 10 kilo tonnes of MSW for 1
MW of electricity capacity was applied. The Biodagmble Municipal Waste (BMW) portion
of the municipal waste was assumed to be 68% dtlaé MSW amourif. The remainder of
the resource was excluded, reflecting the DECC/Cim@thodology. The data were
disaggregated to arrive at figures for LPAs inahgdNational Parks based on the population
numbers in each LPA. More details on the assumgtisade can be found in Annex B.

In terms of the assumptions to 2030, it was assutmadwaste would rise in line with the
household growth in each LPA (based on sub natiboatehold projections available from
CLG), but that the amount of waste per householdladvoeemain constant. It is likely that the
technical potential of MSW in 2050 will have incsed from 2030 as household numbers are
expected to rise.

36 http://www.wastedataflow.org/
37 This is the deemed percentage of municipal waktehwis biodegradable according to Defra, 2006 d@nce
on the Landfill Allowance Schemes: Municipal Waste.
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Results

5.134 Table 5-26 details the MSW potential resource imBtia and its LPAs. It can be seen that
the total for the county is 19.4 MW with the progams for each of the LPAs broadly in line
with their population.

Table 5-26: Potential accessible Municipal Solid Waste resource by LPA

LPA Electricity Percentage of

(MW Capacity) Elec. Total (%)
Allerdale 3.6 19
Barrow -in-Furness 213 12
Carlisle 4.0 21
Copeland 22 11
Eden 19 10
South Lakeland 3.2 16
LDNP 2.0 10
YDNP 0.2 1

Cumbria total
19.4 100

Source: SQW (figures may not total due to rounding)

5.135 Figure 5-15 illustrates the proportion of MSW pdiainresource in each LPA. Carlisle has
the greatest potential followed by Allerdale andithd_akeland.

Figure 5-15: Potential accessible municipal solid waste resource by local planning authority

YDNP,
0.2MW,
1%

Barrow-in-
Furness,
2.3MW, 12%

Carlisle, 4.0MW,
21%

Copeland,
2.2MW, 11%

Source: SQW

Conclusion

5.136 Cumbria has a potential MSW renewable energy resonir19.4 MW.
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Commercial and Industrial Waste

Main Assumptions

The potential for Commercial and Industrial (C&l)aste was assessed assuming direct
combustion of the resource (as stipulated by theCOEmethodology), using similar
assumptions to the Municipal Solid Waste (MSW) sss®nt. For example, a benchmark of
10 kilo tonnes of C&l is assumed to generate 1 M\Vélectricity capacity per annum. The
main source of data was the Environment Agency'©920North West of England
Commercial and Industrial Waste Survey Report’.yOihle waste streams that had a high
organic content (animal and vegetable waste andwetallic waste) that were not accounted
for in any of the other resource categories weegluk order to derive figures for each local
authority in Cumbria (only county or unitary auttyprfigures were available from the
Environment Agency report) employee numbers wered uss a proxy, as used for the
industrial waste wood assessment. The data weaggltisgated further to arrive at figures for
LPAs including National Parks based on the emplaymembers in each LPA. The resource
assessment for this study was undertaken as follows

. It included animal and vegetable waste and nondiieet@aste only (for the animal
and vegetable waste fraction; food, drink and tobaand retail and wholesale was
excluded to avoid double counting as this is alygadiuded in the wet organic waste
assessment).

. It excluded other categories of waste, such as nalingaste, which are unable to
produce energy.

. It assumed growth in number of employees to 2030.8% per annum (based on a
UK-wide UK Commission for Employment and Skills cef).

. the LPA figures were calculated by using their easype numbers to attribute C&lI
waste to each LPA — including the required apportient of capacity to National
Parks.

Several other studies were considered, but digpratide the data required for the following
reasons:

. Jacobs (2010) Commercial and Industrial Waste Surihough more recent than
the Environment Agency report, only includes estemabf C&l waste quantities by
type of waste and by sector separately and it doesnclude figures disaggregated
for both at the same time (e.g. the animal and tedde fraction of food, drink and
tobacco waste for Cumbria). Also, the EnvironmergeAcy Study uses data
disaggregated to the county and unitary authoetell whilst the Jacobs study only
includes data for the North West as a whole.

. A study undertaken by ADAS (2009) — National Stuidyo Commercial and
Industrial Waste Arisings — is more recent thanEn@ironment Agency report, but
unfortunately excludes the North West from its gsial (although it covers all other
regions).
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. Entec (2007) Cumbria County Council and Cheshireir®o Council Analysis of
BVPI 84a report has a section on estimating tradstevvolumes in relation to the
Best Value Performance Indicator 84a. It showsréoalculations at LPA level, but
only where they were required (i.e. where a dediatatehicle had not been used).
Therefore, it does not provide figures for all ttle@As within Cumbria. In addition,
this report only covers waste collected by LPAst @b C&I waste) and it does not
show the biodegradable fraction required for thislg.

. North West Regional Advisory Body (2003), 2nd Wabtanagement Monitoring
Report found that the North West produced 8.3 anilionnes of C&l waste in 2003,
this had fallen by 13% since 1998/99. The survesulte estimated that 359,000
tonnes were disposed of by thermal treatment, dnetuexport from the region. In
Cumbria, although 30% of C&l waste was recycled snged, the majority was sent
to landfill and over a third the treatment optioasaunrecorded. This data source was
not used for the current assessment as the dataneédisaggregated to LPA level
and more recent data at the county level wereaiail

Results

Table 5-27 below details the C&IW potential res@uriin Cumbria and its constituent
authorities. As shown below, the total for the oggis approximately 20.7 MW with Carlisle
accounting for a quarter of the potential resource.

Table 5-27: Potential accessible Commercial & Industrial Waste resource

LPA Electricity Percentage of

apacity’ ec. Total (%

MW C i El Total (%
Allerdale 29 14
Barrow -in-Furness 2.7 13
Carlisle 5.2 25
Copeland 2.4 12
Eden 2.0 10
South Lakeland 3.0 14
LDNP 2.4 12
YDNP 0.1 0

Cumbria total
20.7 100

Source: SQW (figures may not total due to rounding)

Figure 5-16 illustrates the proportion of the re@selavailable in each LPA.
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Figure 5-16: Potential accessible commercial & industrial waste resource by local planning authority

Barrow-in-
Furness,
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Copeland,
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Source: SQW

Conclusion

5.141 Cumbria has a potential renewable resource frormeential & industrial waste of 20.7 MW.

Biogas

Main Assumption

5.142 The potential renewable resources in the biogasgoay of the DECC methodology consist
of landfill gas and sewage gas. Each of these reesus detailed individually under its own
heading in the following sections.

5.143 A detailed list of the assumptions made for allsources can be found in Annex B.

Results

5.144 Table 5-28 details the potential accessible resotoc biogas for Cumbria. Both the biogas
resources have a combined potential resource ¢gmdd.7 MW.

Table 5-28: Potential accessible biogas resource

LPA Electricity Percentage of

apacity’ ec. Total (%

MW Capaci Elec. Total (%
Allerdale 1.6 24
Barrow -in-Furness 1.2 18
Carlisle 1.4 21
Copeland 0.6 9
Eden 0.7 10
South Lakeland 0.8 12
LDNP 0.5 8
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LPA Electricity Percentage of
(MW Capacity) Elec. Total (%)

YDNP 0.0 0

Cumbria total
6.7 100

Source: SQW (figures may not total due to rounding)

Figure 5-17 illustrates the proportion of the biegmtential in each LPA. Allerdale has the
largest potential with 24% of the total. Copelaras limited potential resource according to
the preliminary assessment as there are no aceadditdfill gas sites in the area.

Conclusion

Cumbria has a potential for accessible resourcbitmas of 6.7 MW.

Figure 5-17: Potential accessible biogas resource by local planning authority

Barrow-in-
Furness,
1.17MW, 18%

Copeland,
0.6MW, 9%

Carlisle,
1.37MW, 21%

Source: SQW
Landfill Gas

Main Assumptions

The existing capacity of landfill gas was extractexin the OFGEM Renewable Obligation
register and the potential accessible landfill ggsource calculated for the year 2030. The
current assessment is based on UK-wide forecad@ndfill gas capacity (it was assumed
that the present day landfill capacity will contnilat for 5 years to 2015, then there will be a
straight line reduction until the capacity in 208@0% of today’s capacity).

Even taking local plans into account, the amouraodfill gas in 2030 and 2050 is likely to
be substantially lower than current capacity. Tiibecause the EU Landfill Directive and
waste management legislation meant that the anafuwiste sent to landfill will decrease
significantly over the next two decades, albeitwthie landfill gas resource lagging behind
waste sent to landfill due to decomposition timészdt was assumed that there would be no
new significant landfill sites opened over the pdriof this analysis. More detail on the
assumptions made can be found in Annex B.
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Results

5.149 Table 5-29 details the potential landfill gas reseuin 2030 given the above assumption.
Cumbria has a landfill gas potential of 1.8 MWcédin be seen that Allerdale has the greatest
resource with almost half of all the landfill gastgntial.

Table 5-29: Potential accessible landfill gas resource

LPA Electricity Percentage of

(MW Capacity) Elec. Total (%)
Allerdale 0.8 45
Barrow -in-Furness 05 27
Carlisle 0.3 15
Copeland 0.0 0
Eden 0.2 9
South Lakeland 0.1 4
LDNP 0.0 0
YDNP 0.0 0
Cumbria total 1.8 100

Source: SQW (figures may not total due to rounding)

5.150 Figure 5-18 illustrates the share of the countgisdfill gas potential in each of the LPAs.
Copeland, the Lake District and Yorkshire Dalesidietl Parks have no current technical
potential for landfill gas as there are no acceztliandfill gas sites in the area.

Figure 5-18: Potential accessible landfill gas by local planning authority

South Lakeland,
0.1MW, 4%

Carlisle, 0.3MW,
15%

Barrow-in-
Furness,
0.5MW, 27%

Source: SQW

Conclusion

5.151 The likely potential accessible landfill gas resmmufor Cumbria is 1.8 MW.
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Sewage Gas

Main Assumptions

The original preliminary assessment was based enligh of accredited stations on the
OFGEM Renewable Obligation register. However, thenee currently no accredited stations
which generate energy using sewage gas in Cumhbdatas this methodology clearly did

not reflect the real technical potential for sewages energy sites in the county. This is
especially the case since it is thought that smaites will become more viable for sewage
gas production in the future as technology impro¥es example, United Utilities, the water

utility company for much of the North West, is emtly installing an advanced digestion
plant to produce electricity at a site in LancasliiDavyhulme Wastewater Treatment Works)
and if successful this technology could potentiaidyrolled out to their wastewater treatment
works in Cumbria.

The updated assessment, in contrast, is based mragion numbers in each LPA and the
average amount of sewage that is produced permpé28bg per year when dried, according
to Defra, 2002). It has been assumed that eactetoharganic dried sewage sludge (80% of
the total dried solids) can produce 49dahbiogas in an aerobic digestion plant. Of thisly

the methane in the biogas can be used to gendeateidgty (62.5% was applied — the mean
of 60 to 65% of the total biogas). It has been mesuthat 11.04 kWh of power output can be
produced per cubic metre of methane. This has lleem converted to an energy capacity
figure based on the number of hours in a year ssehage gas load factor for the North West
from DECC (2010). The data were then disaggredgatedrive at figures for LPAs including
National Parks based on the population numbersach d PA. The results have been
projected forward to 2030 using the most recent @bjSulation projections for each district.

Table 5-30 details the results of the sewage gsesamsent for 2030.

Table 5-30: Potential accessible sewage gas resource

LPA Electricity Percentage of

(MW Capacity) Elec. Total (%)
Allerdale 0.8 16
Barrow -in-Furness 0.7 14
Carlisle 1.1 22
Copeland 0.6 12
Eden 0.5 10
South Lakeland 0.7 14
LDNP 05 10
YDNP 0.0 0
Cumbria total 4.9 100
Source: SQW

The overall potential for generating electricityprfr sewage gas is 4.9 MW. The greatest
potential can be found in Carlisle, Allerdale, Bavrin-Furness and South Lakeland, the
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areas with greatest populations, which all havemidd. MW of potential. It is thought that in
2050 the capacity is likely to be higher due tattar forecast population increases. This
could rise even further if increases to efficienéysewage gas generation facilities occur and
with the introduction of more advanced anaerobgesiion technologies and the addition of
other organic materials such as food waste which inarease gas yields (Parliamentary
Office of Science and Technology, 2007).

Conclusion

Compared to landfill gas (1.8 MW capacity), sewgge has a higher potential in Cumbria as
a whole (and also in the long term as sewage ghseti be depleted in the same way as
landfill gas).

This assessment has not considered where sewageahgtion could be located (as it is

based on population numbers) and this may impacthenpotential, as treatment works

catering for the county may be located elsewhelterdatively, Cumbria may be able to treat

the sewage sludge (and therefore could capturdtaasgas) of populous neighbouring areas.
However, this is true of a number of the resoursseasments; for example, biomass which
could be treated outside of Cumbria, and Cumbrigcctreat biomass from neighbouring

areas.

The assessment has only calculated the potentiadeioerating electricity in line with the
DECC methodology. In addition to this, there is fiential to exploit waste heat that is
produced as a by-product of combustion, using coetbheat and power (CHP). The ability
to make use of this heat is dependent on whettege tis a heat demand nearby. Since the
generation plant needs to be on/near-site to thetemater treatment facility and many
facilities are located in areas remote from sigatfit populations, this potential would need to
be assessed on a site specific basis.

Co-firing

Main Assumptions

The assessment was based on the number of soliquat fuel power plants in Cumbria
(from DECC's Digest of UK Energy Statistics).

Results

There are currently no coal or oil-fired power ptam Cumbria and it is assumed that this
will remain the case to 2030 (and likely 2050). $hthere is no technical potential for co-
firing of biomass with a fossil fuel in Cumbria.
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Hydropower

Small scale hydropower

DEFINITION AND SCOPE

Hydro power involves harnessing the power of flowing or
falling water through a turbine in order to produce
electricity. The parameters determining the amount of
electricity produced include the turbine generating capacity,
the turbine discharge flow (the volume of water passing
through the turbine at any given time, which will change
depending on the time of year) and available head (the
vertical distance between the point where the water is
highest and the turbine). The larger the head, the more
gravitational energy can be converted to electrical energy.
Hydropower can also be combined with storage (pumped
storage), by pumping water from a low elevation to a high
elevation at times of plentiful supply of electricity for
release when needed.

For the purposes of assessing the hydropower resource,
small-scale hydro power (under 20 MW) is considered
because opportunities for large-scale hydro (e.g. large
dams) are becoming more and more limited. This is
because most of the major sites for hydro have already
been used along with environmental concerns over the
adverse impact of large-scale hydro on local ecosystems
and habitats and changes to the natural river flow and
intensity. In contrast, small-scale hydro installations can be
sited at small rivers and streams with little adverse impact
on the river's ecology, for example, on fish migration
patterns.

Source: DECC/CLG, 2010

Main Assumptions

The DECC methodology recommends the use of thdtsestithe Environment Agency’s
report ‘Mapping Hydropower Opportunities in Englaadd Wales’ (2009) to identify the
total regional resource and the portion of thadwese which is accessible and viable.

GIS data from the Environment Agency study was iobthand was divided up spatially into
local authorities. The Environment Agency studyhis first phase in a wider programme of
work and subsequent phases will refine and groumth the data, consider environmental
sensitivities in more detail and apply the analatisiver catchment scale. Despite being
based on the same data as the North West studyesiéts will differ as the dataset has
undergone a review in the period between the twdies.

Opportunities identified in the Environment Agenstyidy were classified according to an
environmental sensitivity-hydropower potential mattn a separate exercise, a subset of the
barriers (barrier is the term used to identify & svhere there is sufficient height in river
level to provide a hydropower opportunity) werentiiied as potential sites which include
those barriers which have the potential to proadgood hydropower opportunity (over 10
kW) as well as increasing the status of the astatitish population (e.g. by improving fish
passage). These ‘win-wins’ are all located in HgaMiodified Water Bodies. More detailed
information can be found in Annex B.
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Protected landscape assumptions

The findings of Environment Agency’s report as matl above were used to identify the
potential for hydropower within the protected lacajses as the data locates each barrier in
GIS. However, the findings of two feasibility stadiundertaken in the Lake District NP and
Yorkshire Dales NP have been included for furtlwertext.

Results

Table 5-31 details the potential accessible resofwc small scale hydropower. These are
those barriers identified as ‘win-wins’ in the Efudy. The table represents the potential in
each local authority including the protected largss.

Table 5-31: Potential accessible small scale hydropower resource at 2030 by local authority

LPA Electricity (MW Capacity) Percentage of Total (%)

Allerdale 2.1 3
Barrow -in-Furness 0.0 0
Carlisle 1.5 2
Copeland 0.0 0
Eden 4.4 6
South Lakeland 6.6 9
LDNP 42.5 61
YDNP 12.6 18
Cumbria total 69.7 100

Source: LUC (figures may not total due to rounding)

Cumbria has a potential resource of 69.7 MW witBo86f this potential identified within
protected landscapes. The potential hydropowerresooutside of protected landscapes is
summarised in Table 5-32 below.

Table 5-32: Potential accessible small scale hydropower resource at 2030 outside of protected
landscapes

LPA Electricity (MW Capacity) Percentage of Total (%)

Allerdale 2.1 30
Barrow -in-Furness 0 0
Carlisle 1.3 18
Copeland 0 0
Eden 1.2 17
South Lakeland 2.4 35
Cumbria total 6.9 100

Source LUC (figures may not total due to rounding)

Table 5-33 shows the results for protected landstapVe have also investigated two
feasibility studies undertaken in the National Batkese identified 10.8 MW potential in the
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Lake District NP and 0.2 MW in those parts of therkéhire Dales NP located within
Cumbria. Whilst this study was limited in its scogred did not set out to capture the entire
capacity of the NPs, the results do suggest ttatdhlisable capacity could be somewhat
reduced from that identified in the Environment Agg report.

Table 5-33: Potential accessible small scale hydropower resource at 2030 within protected landscapes

Protected Landscape Electricity (MW Capacity) Percentage of Total (%)

(based on Environment Agency
‘win-wins’ only)

Arnside & Silverdale AONB 0.2 0.4
Lake District NP 42.5 68
North Pennines AONB 1.0 2
Northumberland NP 0.1 0.1
Solway Coast AONB 0.0 0.0
Yorkshire Dales NP 12.6 20
Potential extensions 6.3 10
Protected Landscapes total 62.8 100
Source: LUC

5.168 Figure 5-19 illustrates the proportion of smalllechydropower in each LPA (including
protected landscapes).

Figure 5-19: Potential accessible small scale hydropower resource at 2030 by local planning authority

Allerdale,
2.1MW, 3%

Carlisle,
1.5MW, 2%

Source: LUC
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Conclusion

5.169 Cumbria has a potential accessible resource of ISBadle Hydropower of 69.7 MW.
According to the Environment Agency study, the mgyof this potential is found within the
Lake District National Park.

Large scale hydropower

DEFINITION AND SCOPE

Hydroelectric power is a widely used form of renewable energy. It exploits the gravitational force of falling water,
converting it into mechanical power via a turbine which produces electricity by driving a generator. Large scale
hydropower involves large dams and reservoirs.

Electricity can also be generated on a commercial scale via the construction of pumped storage schemes that move
water between reservoirs located at different elevations. Such schemes are not carbon neutral as electricity from
the grid is used to pump the water uphill. The main benefit of this technology is to generate electricity at peak
demand times using water that has been pumped uphill at times of lower demand.

Source: Environment Agency and Tradelinksolutiars.c

5.170 Commercial scale hydropower is not considered &t gfathe DECC methodology. From
discussions with the Environment Agency, we arerawhat there are currently no large
hydropower schemes operational in Cumbria nor myesahemes proposed. According to the
Cumbria Vision document, ‘The Scope for RenewalvierBy in Cumbria’, 2009 (p21):

‘it is inconceivable that large-scale hydro-powehemes involving the
damming of valleys and submergence of culturaldaages could be
contemplated in the Lake District National Parkather areas of prized
Cumbrian scenery. Environmental considerationsadneost certain to
concentrate attention on small scale developmeitbsminimal scenic
and ecological impact'.
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Microgeneration

DEFINITION AND SCOPE

Microgeneration typically refers to renewable energy
systems that can be integrated into buildings to primarily
serve the on-site energy demand. They are applicable to
both domestic and non-domestic buildings and can be
connected to the grid although this is not required as most
of the output is used on-site. Thus microgeneration
systems are typically designed and sized either in relation
to the on-site demand or in proportion to the physical
constraints on-site such as available space, whichever is
more appropriate.

Microgeneration technologies cover the full range of
renewable energy categories: wind, solar, biomass,
hydropower and heat pumps. Technologies that directly
depend on the built environment capacity to take
microgeneration systems are solar — solar water heating
(thermal) and solar photovoltaics (electric) — and heat
pumps — ground source heat pumps and air source heat
pumps.

In terms of assessing the regional opportunities and
constraints for deployment, the microgeneration wind,
biomass and hydropower categories are captured
elsewhere in this report.

Source: DECC/CLG

Microgeneration — solar

The assumptions made for solar microgeneration Wagely consistent with the DECC
methodology. As with the North West study, it wascessary to make some additional
assumptions for the average unit capacity for itréhigproperties. In this case it was assumed
that the average size for solar was 10 kW for itréhlsproperties. More details on the
assumptions can be found in Annex B.

A number of DECC/North West assumptions were che:¢&e relevance to Cumbria as part
of this study. In particular, the Steering Groufh feat the 50% assumption for suitable new
rooms from new housing was too high. The Energyirf§mv Trust Homes Efficiency
Database (HEED online) was checked, but no figuree found to challenge to refine this
assumption for Cumbria. Additionally, the introdoat of a solar irradiation constraint was
considered. Although data exists showing solar Rtemial at property level based on
available sunlight and roof orientation, this datas too expensive to purchase for a county
scale assessment.

Therefore, in line with the DECC methodology and thorth West study, this assessment
considers the potential based on number of resaenbmmercial and industrial properties

as well as new housing that will be built up to @q®r PV) and residential (existing and

planned) with a very small contribution from comuial properties for solar thermal.

Properties within Conservation Areas were exclualed a reduction was applied in locations
which have a high density of Listed Buildings. fert details on the assumptions used are
contained in Annex B.
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Protected landscape assumptions

5.175 The same assumptions as outlined above were agpliassess the potential for solar within
the protected landscapes. As the assessment hasif@ertaken in GIS, it has been possible
to estimate potential in each of the protecteddaages.

Results

5.176 Table 5-34 details the electrical potential of s@lotovoltaics (PV) and the heat potential of
solar thermal technology for each LPA.

Table 5-34: Potential accessible solar microgeneration resource at 2030

LPA Electricity Percentage of Heat Percentage of
(MW Capacity) Elec. Total (%) (MW Capacity) Heat Total (%)
Allerdale 23.7 16 211 16
Barrow -in-Furness 19.0 13 17.2 13
Carlisle 34.6 23 32.0 24
Copeland 21.2 14 19.8 15
Eden 13.0 9 11.3 8
South Lakeland 24.7 16 22.4 17
LDNP 13.6 9 11.0 8
YDNP 0.7 1 0.6 0.4
Cumbria total 150.5 100 135.4 100

Source: LUC (figures may not total due to rounding)

5.177 Carlisle has the largest potential resource of bauttrogeneration solar PV and solar thermal
energy. It can be seen that Cumbria has a potafitis0.5 MW of Solar PV and 135.4 MW
of solar thermal. The greatest potential can badoun the built environments of LPAs with
the largest populations. Table 5-35 details thetetal potential of solar PV and the heat
potential of solar thermal technology for areasoigt of protected landscapes.

Table 5-35: Potential accessible solar microgeneration resource outside of protected landscapes at

2030
LPA Electricity Percentage of Heat Percentage of
(MW Capacity) Elec. Total (%) (MW Capacity) Heat Total (%)
Allerdale 23.1 18 20.6 17
Barrow -in-Furness 19.0 14 17.2 14
Carlisle 34.1 26 31.6 27
Copeland 21.2 16 19.8 17
Eden 11.3 9 9.8 8
South Lakeland 22.6 17 20.5 17
Cumbria total 131.3 100 119.4 100

Source: LUC (figures may not total due to rounding)

5.178 Carlisle has the most significant resource outsidaotected landscapes.
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5.179 Table 5-36 shows the potential within each of thetgrted landscapes and potential
extensions. It can be seen that the Lake Distriatiddal Park has the most significant
resource within protected landscapes as it halatgest number of properties.

Table 5-36: Potential accessible solar microgeneration resource within protected landscapes at 2030

Protected Electricity Percentage of Heat Percentage of
Landscape (MW Capacity) Elec. Total (%) (MW Capacity) Heat Total (%)
Arnside &

Silverdale AONB 16 8 14 9
Lake District NP 13.6 71 11.0 69
North Pennines

AONB 1.4 7 1.2 8
Solway Coast

AONB 0.7 4 0.7 4
Yorkshire Dales NP 0.7 4 0.6 4
Potential

extensions 12 6 10 7
Protected 19.1 100 15.9 100

Landscapes total

Source: LUC

5.180 Figure 5-20 and Figure 5-21 show the proportion solar PV and solar thermal
microgeneration available resource in each of fhad.

Figure 5-20: Potential accessible microgeneration solar resource (for electricity production) at 2030

Barrow-in-
Furness,
19.0MW, 13%

Carlisle,
34.6MW, 23%

Copeland,
21.2,MW 14%

Source: LUC (NB: unlabelled segment refers to YarksDales National Park)
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Figure 5-21: Potential accessible microgeneration solar resource (for heat production) at 2030

Barrow-in-
Furness,
17.2MW, 13%

Carlisle,
32.0MW, 24%

Copeland,
19.8,MW 15%

Source: LUC (NB: unlabelled segment refers to MarksDales National Park)

Conclusion

Cumbria has a potential resource of 150.5 MW fdaiSBV and 135.4 MW for solar thermal
from microgeneration.

Microgeneration — heat pumps

Main Assumptions

The potential renewable resources in the microgeioer heat pumps category of the DECC
methodology consist of Ground Source Heat PumpsHi&Sand Air Source Heat Pumps
(ASHP). Each of these resources is detailed indalig under its own heading in the
following sections. In addition, an assessment atemptial for Water Source Heat Pumps
(WSHP) has been undertaken.

The assumptions made for microgeneration heat py@®gsIP/ASHP) are largely consistent
with the DECC methodology and a detailed list of #ssumptions made for each of the
technologies can be found in Annex B. A methodolfopyWSHP has been developed and is
detailed in Annex B. The same data sources werg asdor solar microgeneration and the
number of off-grid properties were sourced from @entre for Sustainable Energy’s report
‘Identifying and Quantifying the Prevalence of HaodTreat Homes’ (2006).

It has been assumed that the same proportion tphesps can be deployed within protected
landscapes.

Results

Table 5-37 details the potential accessible mianegetion heat pump resource (GSHP and
ASHP) for Cumbria and its LPASs. It can be seen @amnbria has potential resource of 1066
MW of heat. Carlisle has the largest resource,tduts relatively large population.
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Table 5-37: Potential accessible microgeneration heat pump resource at 2030

LPA Heat (MW Capacity) Percentage of Total (%)

Allerdale 173.8 16
Barrow -in-Furness 125.5 12
Carlisle 225.6 21
Copeland 128.4 12
Eden 123.5 12
South Lakeland 173.2 16
Lake District NP 108.0 10
Yorkshire Dales NP 7.9 1
Cumbria total 1065.9 100
Source: SQW

5.186 Figure 5-22 illustrates the proportion of the haap resource in each of the LPAs.

Figure 5-22: Potential accessible microgeneration heat pump resource (for heat production) at 2030

YDNP, 7.9, 1%

Barrow-in-
Furness,
125.5MW, 12%

Carlisle,
225.6MW, 21%

Copeland,
128.4MW,
12%

Source: SQW

Conclusion

5.187 Cumbria has potential accessible microgeneratian fngmp resource of 1065.9 MW.

Ground Source Heat Pumps

Main Assumptions

5.188 The assumptions made from microgeneration GSHPs amesistent with DECC
methodology. However, the DECC methodology was earchs to what assumption should
be made for the percentage of commercial propewtids potential for heat pumps. In this
case it was assumed that 10% of commercial pre@gevtiere suitable. The split between
GSHPs and ASHPs was assumed to be 80% ASHP ands8MP. The reasons for this are
that ASHPs are suitable for installation in moreparties and cause less disruption when
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installing; hence making them more attractive t@eptial customers. In addition GSHPs
require a large area of open land and whilst tBesssnent has not been based on the exact
amount of land available, the 80:20 split is coesed appropriate to address this. A detailed
list of the assumptions made for each of the telcignes can be found in Annex B.

Results

Table 5-38 details the potential accessible hesduree from microgeneration GSHPs. The
potential capacity for Cumbria is 213.2 MW with @sde providing the single biggest
potential resource with just under a quarter oftttal.

Table 5-38: Potential accessible microgeneration GSHP resource at 2030

LPA Heat (MW Capacity) Percentage of Total (%)

Allerdale 34.8 16
Barrow -in-Furness 25.1 12
Carlisle 45.1 21
Copeland 25.7 12
Eden 247 12
South Lakeland 34.6 16
Lake District NP 21.6 10
Yorkshire Dales NP 1.6 1
Cumbria total 213.2 100
Source: SQW

Conclusion

Cumbria has a potential accessible GSHP resour2@2 MW.

Air Source Heat Pumps

Main Assumptions

The assumptions made for microgeneration ASHPs amesistent with the DECC
methodology. However, the DECC/CLG methodology waslear as to what assumption
should be made for the percentage of commerciggrties with potential for heat pumps. In
this case it was assumed that 10% of commerciglgpties were suitable. The split between
GSHPs and ASHPs was assumed to be 80% ASHP and>8MP. The reasons for this are
that ASHPs are suitable for installation in moreparties and cause less disruption when
installing, hence they are more attractive to piitoustomers. A detailed list of assumptions
made for each of the technologies can be founchimeX B.

Results

Table 5-39 details the potential accessible mianeggtion ASHP resource for Cumbria and
its LPAs. The potential heat resource is 852.8 M¥\tlie region.
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Table 5-39: Potential accessible microgeneration ASHP resource at 2030

LPA Heat (MW Capacity) Percentage of Total (%)

Allerdale 139.0 16
Barrow -in-Furness 100.4 12
Carlisle 180.5 21
Copeland 102.7 12
Eden 98.8 12
South Lakeland 138.6 16
Lake District NP 86.4 10
Yorkshire Dales NP 6.3 1
Cumbria total 852.8 100
Source: SQW

Conclusion

Cumbria has a potential accessible ASHP resour8é28 MW.

Water Source Heat Pumps

Main Assumptions

No standard methodology exists for estimating poaerfrom WSHPs. A number of
organisations were approached to define paramdtetsuitability is largely evaluated on a
case-by-case basis. There is broad agreementhth@tarameters that need to be considered
are:

. proximity of properties to water
. location of aquifers

. type of waterbody

. sensitivity of waterbody.

Whilst it is known that the further the water ne¢dde pumped, the less cost-effective the
system becomes, it was not possible to exactlyndefiis distance. For the purposes of this
assessment, a distance of 250 m has been used.

It has not been possible to obtain a GIS map off@glocations in Cumbria, although it is
recognised that this is an important consideraonvater source heat pumps. In the absence
of detailed GIS data, all lakes and rivers (asrdefiby the Ordnance Survey) have been used
to identify properties within close proximity to teabodies.

A further consideration is the sensitivity of thaterbody. Data were not available to show
whether a waterbody was designated. The locatioalloBpecial Areas of Conservation
(SAC), Special Protection Areas (SPA), Ramsar sites Sites of Special Scientific Interest
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(SSSI) are known. Properties identified as havimgemtial due to their proximity to
waterbodies that are additionally within 250 m aof ®AC/SSSI/SPA/Ramsar site have been
eliminated as a precautionary measure. A licenmm fhe Environment Agency is required
prior to installing a WSHP. The technology is betseiited to larger commercial-scale
projects. A detailed list of the assumptions mamteehich of the technologies can be found in
Annex B.

Results

5.198 Table 5-40 details the potential accessible hesaiuree from microgeneration WSHPs. The
potential capacity for Cumbria is 22.9 MW with thake District National Park providing the
highest potential resource with almost 30% of ttelt

Table 5-40: Potential accessible microgeneration WSHP resource at 2030

LPA Heat (MW Capacity) Percentage of Total (%)

Allerdale 4.8 21
Barrow-in-Furness 1.1 5
Carlisle 2.8 12
Copeland 1.7 7
Eden 1.9 8
South Lakeland 3.6 16
LDNP 6.6 29
YDNP 0.4 2
Cumbria total 22.9 100
Source: SQW

5.199 Figure 5-23 shows the distribution of WSHP potdrtcoss the LPAs.

Figure 5-23: Potential accessible microgeneration WSHP resource by local planning authority at 2030

YDNP, 0.4MW,
2%

Barrow-in-
Furness,
1.1MW, 5%

Carlisle,
2.8MW, 12%

Copeland,
1.7MW, 7%

Source: SQW
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Conclusion

5.200 Cumbria has a potential accessible WSHP resourgg.6fMW.

Large scale solar

DEFINITION AND SCOPE

Commercial scale solar PV farms are an emerging
development in the UK, although well established
in other parts of the world. They consist of
freestanding arrays of solar panels mounted on
fixed frames or systems that track the sun and
which feed their electricity into the national grid.

The Solar PV panels are arranged in groups or
‘arrays’ of up to 50 panels mounted on a static
metal stand, ideally facing due south and angled
20-45 degrees from the horizontal to maximize
exposure to sunlight. The height of the rear edge
of each stand will depend on the size of individual
panels, their angle and the number of panels
stacked above each other in the array.

The main technical constraints for solar PV plants
are the availability of sufficient land on which to
build them, the solar radiation received by the site
and its proximity to a grid connection.

Source: LUC derived from DECC
Solar farms

Main assumptions

5.201 Solar farms are not included in the DECC methodpldthrough discussions with solar
developers and developers undertaking assessnzemsitivity and site suitability) for solar
farms, an opportunities and constraints based steeeg was undertaken.

5.202 It was established that the most suitable locatfonsolar farms are on gentle, south facing
slopes within close proximity to existing sub sia. When searching for new sites, it is
preferable to avoid:

. areas of low solar radiation

. the steepest slopes

. unfavourable aspects

. best and most versatile agricultural land

. peat (no data available)

. areas at risk of flooding

. direct loss of nature conservation or cultural tagie assets
. shading (trees, dust from operational quarries)
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. road and rail infrastructure.

Using these criteria, an opportunities and conssanethodology was generated.

Protected landscape assumptions

The Steering Group and Natural England agreed dhat to the special qualities of the
protected landscapes in Cumbria large-scale solad&elopments are not likely to be
appropriate within these areas and they have threreft been assessed as part of this study.
It is recognised, however, that there may be exmepto this rule.

Results

The constraints to solar farm development aretitiied in maps which are downloadable
from Cumbria County Council’s website (see AnnefoGdetails).

Table 5-41 details the potential accessible saamfresource for Cumbria and its local
authorities outside of protected landscapes.

Table 5-41: Potential accessible solar farm resource at 2030

LPA Electricity (MW Capa city) Percentage of Total (%)

Allerdale 6,365.0 20
Barrow -in-Furness 694.4 2
Carlisle 8,949.4 28
Copeland 2,879.1 9
Eden 7,588.7 24
South Lakeland 5,141.4 16
LDNP 0 0
YDNP 0 0
Cumbria total 31,618.0 100

Source: LUC (figures may not total due to rounding)

Figure 5-24 illustrates the share of solar farmepbal of each of the LPAs. Carlisle has the
largest potential resource with 29% of the counpgtential.
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Figure 5-24: Potential accessible solar farm resource by local planning authority at 2030

Barrow-in-
Furness,
694.4MW, 2%

Carlisle,
8949.4MW, 29%

Copeland,
2879.1MW,
9%

Source: LUC

Conclusion

It is clear that the initial method for assessinteptial has grossly overestimated the potential
within Cumbria for large scale solar energy develept. In reality, although a large amount
of land exists that could be considered favourfdrehis type of development, the northern
latitude of Cumbria means that the solar radiatemeived is at the lower limit of viability for
developers. Although technically possible to hasnsslar energy based on the peak solar
radiation received in Cumbria, the county is subfjesevere constraints in terms of having a
high horizon and is unlikely to generate much ieserfrom the developer community. In
addition, the results from the FIT review undertakarlier this year means there are reduced
financial incentives available to support the depeitent of solar farms. The results of the
solar farm assessment have not therefore beendextlin the total accessible potential for
Cumbria.

Solar infrastructure associated with highways

Main assumptions

Highway embankments and existing infrastructure hsugs noise barriers provide
opportunities to collect solar energy. The DECC hudblogy does not provide a
methodology for assessing this technology. Disomssiwith the Highways Agency have
provided a GIS dataset locating noise barriers imkxia. In this assessment, we have just
focused on noise barriers and not included freedatg panels adjacent to motorways.

There is little data available on the potentialasd®V energy that can be generated from
installing solar panels along noise barriers. Is leeen necessary to look to Europe for
examples of working photovoltaic noise barriers.
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In the UK, the Highways Agency has undertaken ksitale trial of photovoltaic barriers on
the M27. Two barriers 54 m long and about 2 m higire installed and their performance
was monitored. The photovoltaic system commenceerggion in April 2004 and the AC
energy exported to the local grid over a periodmé year was monitored as 6.4 MWh. SEE-
Stats records the installed capacity as 10.2 kWthHer20 modules. It has therefore been
assumed that:

. each panel is 5.4 m long by 2 m high and has dalied capacity of 0.51 kW

. for each metre length, if south facing, 0.1 kW barinstalled.

Protected landscape assumptions

There are no noise barriers located in protectedsieapes.

Results

Three roads in the county have noise barriers:

. A66 (Eastbound) in Eden — 167 m
. A595 (North and Southbound) in Copeland and Allerdal071 m
. M6 (North and Southbound) in Carlisle — 2247 m.

The total length of noise barriers in the count®.8 km. Only the A66 is suitably orientated
(eastbound). Table 5-42 details the potential atokes solar infrastructure resource for
Cumbria and its local authorities — 100% of thetese is likely to be available in Eden.

Table 5-42: Potential accessible solar infrastructure resource at 2030

LPA Electricity (MW Capacity) Percentage of Total (%)

Allerdale 0 0
Barrow -in-Furness 0 0
Carlisle 0 0
Copeland 0 0
Eden 0.02 100
South Lakeland 0 0
LDNP 0 0
YDNP 0 0
Cumbria total 0.02 100
Source: LUC
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CHP/district heating energy potential

Methodology

Unlike most of the renewable energy categoriescliare assessed on the basis of supply
side in terms of resource availability, low carbopportunities referred to in the DECC
methodology are a function of available heat demand

The CHP/district heating capacity of an area cabeatalculated solely by assessing the heat
demand of its properties, since the viability of EHr district heating is dependent not only

on the viability of heat, but the density of thatah demand. This is because the cost of pipe
required to transport heat is very high and theeehaat losses through transportation, which
also means that the plant used for generating GsiRéd heating energy needs to be situated
in close proximity to the source of its demand.

In order to assess the viability of an area for QGiRistrict heating, the DECC methodology
introduces the concept of ‘heat density’. This édited as the annual heat demand, divided
by the number of hours in a year, which is theriddigt by an area in KmHigher density
urban areas will have a higher heat demand péraad hence would be expected to have
lower district heating costs and greater poterital cost effective schemes. The DECC
methodology states that if the heat density exce®680 kW/km, the heat density is
considered to be high and district heating is liked be economically viable in a high
proportion of buildings, such as flats.

Developing a Heat Map

For this study, a new heat map has been develaacilating the heat densities across
Cumbria. The map is based on DECC’s Middle Levegbe8uOutput Area (MLSOA) gas
consumption statistié$ A boiler efficiency of 80% was used as an assumption to convert
gas consumption to heat demand (it should be rbidthis assumption is more robust for
converting domestic usage, than commercial andstnidliusage, as industrial processes may
consume gas for uses other than heat producticegt Hemand met by other fuels such as
coal and oil are not accounted for as data at ML3€w&| is not available. Once the annual
heat demand for the MLSOAs was calculated, it was/erted into heat density by dividing
in by the area of the MLSOA. The developed heat praguced results similar to the DECC
Heat Maf®. The customised Cumbria map was used to assess wihe separate and
combined domestic, commercial and industrial ovéredt demand is sufficient to exceed the
DECC heat density threshold. Three maps are avaifsom Cumbria County Council’s
website, Map 16, 17 AND 18 illustrating total dortiesand non-domestic heat density,
domestic heat density and non-domestic heat deresipectively.

To assess the low carbon energy potential for Ciantire heat map developed for this study
was utilised. Each MLSOA in the county was examiaed where the total heat density

38 http://Iwww.decc.gov.uk/en/content/cms/statistiegional/mlsoa_2008/mlso_2008.aspx

% Industry standard quoted by DECC — see
http://www.decc.gov.uk/en/content/com/what_we_doA&upply/energy_mix/distributed_en_heat/chp/chp.aspx
40 http://chp.decc.gov.uk/heatmap/
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exceeded 3,000 kW/Kman area was judged to be a candidate for on&eofaw carbon
technologies, such as district heating or CHP.

Results

The following maps and Table 5-43 provide the rsstlom the low carbon assessnfént
Unsurprisingly, all of the areas identified as eediag the heat threshold are in the more
populous LPAs, with the majority in Carlisle (1las are identified: six are in Carlisle, two
in Barrow, and one each in Allerdale, Copeland &adth Lakeland).

The total demand in these areas is 126,535 kW whipliates to approximately 1,108
GWhlyr. This represents a substantial resourcemmst be viewed as theoretical potential for
low carbon energy development. The amount thatdctel harnessed in reality would be
dependent on a more detailed assessment of theidatadsites with economic and
engineering surveys carried out to evaluate indiaidsite suitability. The feasibility of

district heating schemes may increase if they arelose proximity to energy recovery
facilities, large thermal power stations, CHP pdamit large point heat loads.

11T should be noted that the study used the boigslfor potential National Park extension consuitpdn in
2010. Since then further changes have been propbsethe additional proposed 2011 extension idlsand
therefore unlikely to have a significant impacttha study findings if all areas are designatedagi®nal park in
the future.
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Table 5-43: Areas with sufficient heat demand to support low carbon developments

Cumbria Renewable Energy Capacity and Deployment Study

Final report to Cumbria County Council

SQW

Nearby Non- Domestic Non- Domestic Total Domestic Total heat
settlements domestic consumptio domestic demand heat density domestic
consumptio n (kwh) demand (kW) (kW/km2) heat density (kW/km2)
n (kwh) (KW) (KW/km2)

Mossbay,

Allerdale E02003973  Westfield and 463 46,900,156 62,972,315 6,692 8,086 15,678 1,943 1,447 3,390
Salterbeck
Between

Bamow-in- 5003987 Newbarns and 1.48 8,072,428 49,627,904 1,152 7,082 8,233 4,799 781 5,580

Furness South
Newbarns

Barrow -in- pgo0039g3  APbotsmead 1.25 2,735,542 45,424,426 390 6,482 6,872 5,191 313 5,504

Furness and Salthouse
Between

Carlisle E02003997  Harraby and 241 84,862,984 57,822,830 12,109 8,251 20,360 3,419 5,018 8,437
Botcherby

Carlisle E02003992  Carlisle 3.80 91,478,777 67,651,054 13,053 9,653 22,707 2,540 3,435 5,975
North East

. Currock and

Carlisle E02003996 et 324 63,587,865 64,944,004 9,074 9,267 18,341 2,859 2,799 5,658
Holme

Carlisle E02003998 gﬂ‘r’r‘zrcblg’ and 1.57 2,688,991 44,120,883 384 6,296 6,679 4,000 244 4,244

Carlisle E02003995  Morton, Rafles 2.23 2,482,354 62,107,457 354 8,862 9,217 3,975 159 4,134
and Newtown ’ ' ' ' ' ' ' ' '
Brantsy,

Copeland E02004001 Whitehavenand  2.58 16,540,519 43,442,656 2,360 6,199 8,559 2,403 915 3,318
Corcickle
Kendal

South including

Cakeland E02004018 o9 2.85 15423499 53,880,310 2,201 7,688 9,889 2,701 773 3,475
Hallgarth

Source: LUC
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Conclusion

The CHP/district heating assessment has identifilcyen areas which have sufficient
demand (as defined by the DECC heat threshold)etwiible for CHP developments or
district heating with a total potential of 1,108 @¥t. This is a large, untapped energy source
for potential exploitation. As such, this is an myesource that clearly warrants further
detailed investigation. Currently, the high costdefreloping such schemes means that few
across the UK have been realised. It would reqairstep change in uptake to utilise a
significant proportion of this available resource.

DECC’s 2050 Pathways Analy&isshows that to 2050, heating and cooling usage may
increase by 75% or could decrease by 60%. The rangeediction is a function of the
changes in energy efficiency and usage assumptibas are made for the different
‘pathways’. In addition to the difficulties in estating overall change in heat demand,
predicting the location and thus density of thisndad presents another level of uncertainty
which would limit the utility of any predictions itihe change in low carbon energy potential
to the 2050 horizon. This means that no projectafrthe resource available in 2030 or 2050
have been made.

42 http://www.decc.gov.uk/en/content/cms/what_we _alaik/2050/2050.aspx
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6: Renewable energy deployment constraints
and scenarios to 2030

Translating technical capacity to deployable capacity - introduction

The resource assessment results detailed in Chaymiervide a view of the overghlotential
technical capacity for renewable energy generation acrogshb@ia to 2030. They do not
provide an indication ofvhat could or should be deployedhe remainder of the report
details the findings of taking these technical caégaresults a step further and translating
them into a more realistic capacity that is capalflbeing deployed bearing in mind a range
of constraints.

This assessment of deployable capacity is a mdmasteevidence base for local plan making
and the development of target-setting on an LPAwmbria-wide basis if it is decided to
take this route in the future.

This Chapter explains the modeling utilised to gs&land apply constraints to assess a
realistic level of renewable energy that could bpldyed by 2030. It then presents the results
of that analysis alongside three further scenaofodifferent technology mixes (agreed in
advance with the Steering Group) that could be tdbin order to reach this level of
renewable energy generation over the next 20 years.

The starting point for this analysis was providgdthe results from the renewable energy
resource assessments detailed in Chapter 5. Foy agsessment except commercial wind,
the total capacity figures provided in Table 5-4avased as the total amount of resource that
could possibly be deployed. For commercial windg flyure in Table 5-11 (1,623 MW)
rather than the 2,858 MW in Table 5-4 was usedhiastdkes into account landscape capacity
and was therefore considered to be a more redkstit of potential.

Figure 6-1 provides an overview of the methodologgd for the deployment analysis and
scenario testing which is explained in further ddtelow.
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Figure 6-1: Deployment constraints, scenarios and impacts methodology overview

Existing data Three scenarios for 2020 New data
Potential renewable energy High level description with Deployed capacity;
resource. composition/mix to be constraints factors; other
developed in detail. parameters.
Y l Y J.

Quantitative deployment Qualitative analysis

constraints and scenarios Additional relevant

modelling constraints factors such as

Economic viability; grid; community ownership;

supply chain; planning political; technological.

decision rates using the
SQW renewable deployment
scenario tool.

\ /

Scenario analysis results
By LPA area and
technology.

y A

Economic and carbon abatement impacts
Analysis of 2-3 technologies using the SQW PACE tool.

Environmental impacts
Qualitative analysis of the potential environmental impacts of
the three scenarios

\ Y

Reporting
Deployment constraints and
scenarios report.

Source: SQW

This phase of the study has included consultatiith stakeholders via an email survey and
attendance at a focus group on 10 May 2011 (theepdings and outputs from which are
provided in Annex |.

The results of the constraints modelling and thigeidint technology mix scenarios are
provided at the level of the Cumbria sub-region &rdeach of its constituent LPAs, with

further detail at the LPA level provided in Annex IFurther analysis of upside opportunities
and downside risks informed through qualitativelgsia is provided in Chapter 7 along with
environmental impacts, economic and carbon abatemmpacts.

Constraints and deployment scenarios methodology

Deployment modelling tool

The deployment modelling was supported by SQREs Deploytool for local authority scale
analysis, which was developed in Microsoft Excél. schematic of design of the tool is
provided in Figure 6-2 showing how the four constsa(economic viability, transmission,
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supply chain and planning) were applied to illugtrdifferent assumptions and scenarios for
the deployment/growth of each renewable energyn&olgy.

The overall process for identifying the potentialptbyable capacity by 2030 involved the
following steps:

. Identification of current installed capacity andpgline capacity with planning
consent — summarised in Chapter 4. Annex E incltigedull list of sites which are
operational, under construction, have consent aaitag planning consideration
which have been included in this baseline.

. Calculation of the difference between the currestdlled and consented capacity,
and the technical available resodfddentified earlier in the study on an LA basis.

. Identification of LA specific growth rates to reatife technical capacity constrained
by economic factors (using national benchmarkajamission constraints (using the
intelligence gained from stakeholder consultatipssijpply chain constraints (using
national benchmarks) and planning acceptance (atdsg the evidence from the
Envirolink study and RESTATS data).

. Projecting forward from the current installed capador 5% of the technical
capacity if there were no current installationghgshe constrained growth rate over
the next 20 years on an individual LA basis.

. Aggregation of the LA results to provide a depldgatapacity figure for Cumbria as
a whole.

43 For all technologies the technical resource idiedtin Section 5 of the Part 1 report was useldeothan for
commercial scale wind which used the technical ciéyaaking into account landscape character uieg
Cumbria Wind SPD, as the starting point.
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Figure 6-2: Schematic for the deployment modelling tool

Accessible Resource Current Deployment

Even Growth Rate Transmission
Constraint

A 4

New Growth Rate Costs, Financial
Support and Price

Deployment Rate —
Economic Viability

Supply Constraints

Deployment Rate — Planning Constraints
Supply Constraints

Deployment Rate —
Planning

Source: SQW

6.10 Figure 6-3 provides a worked example of how thdalepent modelling was undertaken — in
this case to produce the assessment of deployairimercial wind capacity in Eden at 2030.
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Figure 6-3: Worked example of deployment modelling for commercial wind in Eden

Currert Deployment: 1}
Total Accessikle Resource: 857

Un-dtilised Resource: B57

Deployment Congraints

A

Given zero current deployment,
assume 5% of un-utilised resource is
deployed by 2015 —i.e. 33 MW. This
results in a 22% per annun average

growth rate to reach the tota un-
utilised resource of 657 MW in 2060

201045 201520 2020-25 2025-30

nia 6% 4% 1%

Source: SQW

Explanation of the individual constraints

The purpose of the constraints and scenario asalgsio investigate the most significant
areas of constraint on the growth rates of differenewable energy technologies (towards
the potential technical capacity identified througk resource assessments in Chapter 5) and
apply these constraints to the potential growtlegab provide quantitative forecasts of
possible deployment pathways to 2030. The foculefnalysis is upon constraints that are
likely to have a material impact on the potenti@pldyment of renewable energy sources at
2030 rather than minor constraints that might haweporary and/or localised effects but little
overall impact. The constraints and scenario @igllgas been carried out using the SQW
RE: Deploytool that has been designed for LPA scale anabysiswas customised for this
Cumbria study.

The analysis is based around four types of coms$teas indicated below. These are the same
kinds of constraints that were investigated inNoeth West Renewable Energy Capacity and
Deployment Study.

. economic viability
. transmission constraints
. supply chain constraints
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. planning constraints.

Economic viability

Given that many renewable energy technologies elaively new and still undergoing
significant innovation, economic viability variestltveen them and is of key importance. The
economic viability of each technology has a sigaifit effect on the probability of its
deployment and we have utilised the findings fromuanber of recent studies to inform our
analysis. These include:

. Committee on Climate Change (201Bchieving deployment of renewable heat
undertaken by Element Energy and NERA Economic Qlting

. Committee in Climate Change (2010gpst of low carbon generation technologies
undertaken by Mott Macdonald

. Element Energy (2008),he growth potential for Microgeneration in Englailales
and Scotland.

Transmission constraints

The electricity transmission system can constifaéndeployment of large scale (transmission
connected) new renewable energy capacity. Thisost likely to occur if a proposed site for
a renewable energy project is a long distance tl@rexisting electricity transmission grid or
if the grid is already at or near full capacityn these situations, access to the grid will be
granted and in the context of the period 2010-2@&t delays to provide the connection can
be seen as temporary. However, significant investnmeay also be required to provide
connection to the grid. Under the agreed chargangme$’ these up front investments can
render particular renewable energy projects asanwnic.

We were aware of grid constraints in Cumbria follmgvthe North West study and therefore
consulted Electricity North West for this Cumbri@dy. Currently there are constraints on
grid transmission for larger scale (over 10 MW) ooencial wind farms which should be
addressed through the proposed North West Coasnhe€tians initiativé’. Potential
connection routes (Strategic Routes Options) tgaerupthe proposals within the Britain’s
Energy Coast Masterplan (E2bn package of regeparatojects that hope to establish West
Cumbria as a major national hub for low carbon esmkewable energy generation) will be
consulted on later this year. It is assumed thditiatial capacity will be provided from 2020
and therefore grid constraints are only applied thmen.

Supply chain constraints

Given that many renewable energy technologies alatively new and still undergoing
significant innovation, supply chains for produciagd installing some technologies may be
constrained. As supply chains for some of the rexdsv technologies are global,
consideration is needed of what is happening caitsidhe UK as well as any likely regional

4 http:/lwww.nationalgrid.com/uk/Electricity/Charges/
%5 http://www.nationalgrid.com/uk/Electricity/Majorjects/NorthWestCoastConnections/
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variations. Clearly the picture will also changeiotime with new supply chains established
in response to committed demand and as regiondipnaa and international support
initiatives help to tackle initial bottlenecks. &mvestigation of supply chain constraints has
utilised the findings from a number of recent stsdconducted in this area, in particular a
study onSupply Chain Constraints on the Deployment of RabiElectricity Technologies
(BERR, 2008).

Planning constraints

The planning system can have a major influencehendeployment rate of new renewable
energy projects where planning consent is requifidte key parameters are the approval rate
for planning applications and the duration and yelto planning decisions for different
technologies and types of project. Recent hisidaita has been used as the starting point for
the analysis of planning constraints, largely dregwipon a study of planning approvals for
renewable energy projects in the North West redietween 2004 and 2009 (Envirolink
Northwest, 2010) and also publicly available dataf RESTATS.

Table 6-1 shows how each of these constraints tedueced the overall growth rate to move
from current installed capacity towards the tecalhjcavailable capacity as identified by the
renewable energy resource assessments in Chapter 5.

Table 6-1: Constraints by technology

Technology Description of constraints

Commercial Economic viability constraints increase over the full period, with annual growth capped at 16% to

scale wind 2020, then dropping to 9% and 2% in 2020-25 and 2025-30 respectively. Commercial scale wind is
thought to be the only technology facing transmission constraints. These are likely to reduce annual
growth rates by 16% per annum until 2020. Planning constraints reduce the annual growth rate by a
further 57% per annum.
No supply chain constraints are expected.

Small scale Economic viability constraints increase over the full period, with annual growth capped at 42% to

wind 2015, then dropping to 23% in 2015-20 and 8% in 2020-30. Planning constraints reduce the annual
growth rate by a further 24% per annum.
No transmission or supply chain constraints are expected.

Undermanage | Significant economic viability constraints throughout whole period, as dictated by Committee on

d woodland Climate Change that warns of a cautious approach to biomass power. Minimal 1% growth per

(power) annum assumed. Supply chain constraints are expected to impact on certain biomass categories.
This reduces the growth rate by 14% between 2010-15 and 35% post 2015. Planning constraints
reduce the annual growth rate by a further 6% per annum.
No transmission constraints are expected.

Undermanage | Economic viability constraints increase post 2020, with annual growth rate declining from 24% to

d woodland 6%. Supply chain constraints are expected to impact on certain biomass categories. This reduces

(heat) the growth rate by 14% between 2010-15 and 35% post 2015. Planning constraints reduce the
annual growth rate by a further 6% per annum.
No transmission constraints are expected.

Energy crops Significant economic viability constraints throughout whole period, as dictated by Committee on

(power) Climate Change that warns of a cautious approach to biomass power. Minimal 1% growth per
annum assumed. Supply chain constraints are expected to impact on certain biomass categories.
This reduces the growth rate by 14% between 2010-15 and 35% post 2015. Planning constraints
reduce the annual growth rate by a further 6% per annum.
No transmission constraints are expected.

Energy crops Economic viability constraints increase post 2020, with the annual growth rate declining from 13%
to 5%. Supply chain constraints are expected to impact on certain biomass categories. This

SQW
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Technology

Description of constraints

(heat)

reduces the growth rate by 14% between 2010-15 and 35% post 2015. Planning constraints reduce
the annual growth rate by a further 6% per annum.

No transmission constraints are expected.

Waste wood
(power)

Significant economic viability constraints throughout whole period, as dictated by Committee on
Climate Change that warns of a cautious approach to biomass power. Minimal 1% growth per
annum assumed. Supply chain constraints are expected to impact on certain biomass categories.
This reduces the growth rate by 14% between 2010-15 and 35% post 2015. Planning constraints
reduce the annual growth rate by a further 6% per annum.

No transmission constraints are expected.

Waste wood
(heat)

Economic viability constraints increase post 2020, with the annual growth rate declining from 24%
to 6%. Supply chain constraints are expected to impact on certain biomass categories. This
reduces the growth rate by 14% between 2010-15 and 35% post 2015. Planning constraints reduce
the annual growth rate by a further 6% per annum.

No transmission constraints are expected.

Agricultural
arisings

Significant economic viability constraints throughout whole period, as dictated by Committee on
Climate Change that warns of a cautious approach to biomass power. Minimal 1% growth per
annum assumed. Supply chain constraints are expected to impact on certain biomass categories.
This reduces the growth rate by 14% between 2010-15 and 35% post 2015. Planning constraints
reduce the annual growth rate by a further 6% per annum.

No transmission constraints are expected.

Wet organic
waste

Economic viability constraints increase post 2020, with annual growth rate declining from 8% to 2%.
Supply chain constraints are expected to impact on certain biomass categories. This reduces the
growth rate by 14% between 2010-15 and 35% post 2015. Planning constraints reduce the annual
growth rate by a further 6% per annum.

No transmission constraints are expected.

Poultry Litter

Significant economic viability constraints throughout whole period, as dictated by Committee on
Climate Change that warns of a cautious approach to biomass power. Minimal 1% growth per
annum assumed. Supply chain constraints are expected to impact on certain biomass categories.
This reduces the growth rate by 14% between 2010-15 and 35% post 2015. Planning constraints
reduce the annual growth rate by a further 6% per annum.

No transmission constraints are expected.

Municipal Economic viability constraints increase post 2020, with the annual growth rate declining from 8% to
solid waste 2%.

No transmission, supply chain or planning constraints are expected.
Commercial Economic viability constraints expected to increase over the period. Annual growth rate likely to

and industrial
waste

drop from 11% in 2010-15, to 2% in 2015-20 and just over 1% post 2020.

No transmission, supply chain or planning constraints are expected.

Landfill gas In line with DECC methodology landfill gas capacity is expected to remain flat until 2015 and
decline to 20% of existing capacity by 2030.

Sewage Gas Economic viability constraints increasing post 2020; annual growth rate declining from 13% to 5%.
No transmission, supply chain or planning constraints are expected.

Hydro (small Economic viability constraints fall in the short term, suggesting that annual growth rates could rise

scale) from 8% in 2010-15 to 13% in 2015-20. Post 2020, annual growth rates expected to drop to 5%.
Planning constraints reduce the annual growth rate by a further 7% per annum.
No transmission or supply chain constraints are expected.

Solar PV Economic viability constraints increasing post 2020; annual growth rate declining from 24% to 10%.
No transmission, supply chain or planning constraints are expected.

Solar water Economic viability constraints fall in the short term, suggesting that annual growth rates could rise

heaters from 36% in 2010-15 to 53% in 2015-20. Post 2020, annual growth rates expected to drop to 10%.
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Technology Description of constraints

No transmission, supply chain or planning constraints are expected.

Ground Economic viability constraints fall in the short term, suggesting that annual growth rates could rise
source heat from 17% in 2010-15 to 20% in 2015-20. Post 2020, annual growth rates expected to drop to 10%.

pumps L . . .
No transmission, supply chain or planning constraints are expected.

Air source Economic viability constraints increasing over the full period; annual growth capped at 50% in 2010-
heat pumps 15 20, then dropping to 27% in 2015-20 and 8% post 2020.

No transmission, supply chain or planning constraints are expected.

Water source Economic viability constraints fall in the short term, suggesting that annual growth rates could rise
heat pumps from 17% in 2010-15 to 20% in 2015-20. Post 2020, annual growth rates expected to drop to 10%.

No transmission, supply chain or planning constraints are expected.

Renewable energy scenarios to 2030

The RE: Deploymodelling provides the results of the constraamd deployment modelling
taking the current installed and pipeline capaeiy the starting point. These results are
referred to hereafter as the ‘Deployment ProjestionThe modelling generates a bespoke
technology mix and level of renewable energy demleyt to 2030 within Cumbria. The three
additional scenarios then illustrate different teaogy mixes and pathways for meeting the
same level of deployment by 2030 as the DeployrReojections.

Three scenarios were agreed following consultatioiin the Steering Group. The main
features of the scenarios and the differences legtweem are described below:

Scenario 1: ‘UK Renewable Strategy mjxvhich reflects the indicative national technology
proportions identified within the UK Renewable EmeiStrategy 2009 to obtain 15% of the
UK'’s energy needs from renewables by 2030. Thisides overall proportions of:

. 35% commercial scale wind

. 2% small scale wind

. 20% plant biomass (energy crops, undermanaged woodvaste wood, agricultural
arisings)

. 18% energy from waste (wet organic waste, poultaste, municipal solid waste,

commercial and industrial waste, landfill gas aedage gas)
. 3% small scale hydropower

. 22% microgeneration (solar photovoltaics, solarewaeating, ground source and air
source heat pumps).

Scenario 2: ‘Current mix — business as usugbrojects forward the current installed and
pipeline capacity mix within each of the CumbriaAsP(the mix differs between LPAs
according to characteristics of current installagacity).
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Scenario 3: ‘No new commercial windAssumes that there will be no new commercial wind
deployment over and above that which is curreniitalled, under construction, awaiting
construction or consented.

Before moving on to presenting the Deployment Rt@as and scenario modelling results,
there are a number of issues that need to be gighll and taken into account in considering
the results.

. The Deployment Projections treat Cumbria as a édosystem’. In line with the
DECC renewable energy capacity assessment methyyddhe projections are based
on potential growth rates to move towards deployiregavailable naturally occurring
resources available within Cumbria and thereforegetu facilities which generate
energy from imported material distort the resulise Iggesund Plant in Allerdale is a
planned major biomass plant which will import woads well as utilising local
sources, via the port of Workington and is expettedave a capacity of around 50
MW heat and 50 MW electricity as a ‘windfall’. Alblgh it will use locally sourced
timber in addition to imports, the capacity hasrbeemoved from the modelling
projections to avoid skewing the resulting growdkes, but added back into the final
Allerdale and Cumbria 2030 Deployment Projections.

. Reflecting the above point, in the 2030 Deploymergjections, all projections are
capped at whichever is the highest figure of (a@hmécal capacity or (b) current
deployment. That is, the deployment of any spec#gource technology cannot grow
beyond the technical capacity or current instalbegbacity if this is larger than
technical capacity. The latter situation only agige relation to biomass where a
considerable amount of imports are expected toasudhe Iggesund Plant in
Allerdale.

. Throughout the study, the generation of heat amdttetity for undermanaged
woodland, energy crops and waste wood is considengdally exclusive — i.e. the
identified capacity (from within Cumbria) can besdgfor one or the other, not both.
In the technical capacity assessments, it was eéedd select the larger capacity
identified (for either heat or electricity) and migard the other, as the resource
assessments reflect that maximum technical capabifithin the Deployment
Projections, where installed or potential capagdigs not identify the proportions (of
heat or electricity generated from biomass) we hassumed 50% for each and
similarly it is assumed that 50% of the techniagacity of each can be reached.

. Only those technologies, for which robust assestnehtechnical capacity were
made in Chapter 5, have been included. The mogdetlinrefore excludes offshore
sources, combined heat and power, solar farms @adisfrastructure — all of which
have a significant contribution to make.

. An additional safeguard has been included to enbateprojections for technologies
with very low (or no) existing deployment in spécifLPAs are not overly
constrained by the current state of play. This ggaded takes into account the
technical capacity and the market maturity of etsthnology so that the level of
current deployment is a weaker determinant of #@02modelling results. In most
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cases, this means that where installed capacigrig low or zero, 5% of potential
capacity (as identified by the resource assessinsrtaken as the starting pdiht

. To better reflect reality and the technical capacissessment, the level of
deployment that can be reached in each of the tosgarative scenarios is limited
by the highest figure of (a) technical capacitylwrinstalled capacity (if the latter is
larger than technical capacity — this situationyanises for biomass in Allerdale). As
a consequence, in some scenarios there is a ‘tapaortfall’ whereby limits on the
growth of some technologies have led to a redusedadi capacity. This means that
the level of deployment envisaged by the Deploynkojections cannot be reached
by the other scenario mixes in some LPAs.

. Landfill gas 2030 modelling has been amended ie liith DECC guidance (with
regard to the future implications of EU landfilgislation) so that the 2030 capacity
declines to just 20% of current levels.

Deployment constraints and scenario modelling results

The first step, as previously identified was to e baseline of installed and pipeline
capacity (which covers developments which are djmeral, under construction, awaiting
construction and consented) discussed in Chamad4urther detailed in Annex E.

The proportion of installed and pipeline capactyoas technology types is depicted in Figure
6-4. Some technology types have been combinedavida a clearer overview for analysis.
The following describes the basis for this aggriegat

. Plant biomass = undermanaged woodland, energy ,on@gste wood and agricultural
arisings
. Energy from waste = animal biomass (wet organictevasid poultry litter), waste

(Municipal Solid Waste and Commercial and Industifaste) and biogas (landfill
gas and sewage gas)

. Microgeneration = solar photovoltaics, solar wdteating and heat pumps (ground,
source, air source and water source).

The current deployment mix shows that almost hélinstalled and pipeline capacity is

commercial wind (142 MW out of a total of 295 MWowever, it should be noted that of
the total for plant biomass (113 MW), 100 MW candoeounted for by the Iggesund plant.
Taking this figure out of the mix, identifies a fgneater reliance on commercial wind (73% of
the total). Energy from waste provides 12% of tb&lt which is largely comprised from

Commercial and Industrial waste and landfill gakilst the proportions for small scale wind

and microgeneration contribute less than 1 MW eachsmall scale hydropower, just over 4
MW.

48 For all technologies, other than solar water lreatad heat pumps, the technologies (and the mankétem)
are considered to be relatively mature and 5% @pitential capacity has been taken as a startiimg. pn the
case of solar water heaters 1% of potential capheais been used and for the three heat pump texfiesl0.5%
of potential capacity has been used. This reflidact that these latter technologies are radgtimmature and
therefore initial deployment is expected to behligslower.
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Figure 6-4: Existing deployment share 2011 (total 295 MW)
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Following the modelling, the Deployment Projectidios Cumbria and for each LPA are
provided in Table 6-2. The results are providedreater detail for each LPA in Annex H.

Overall the projections suggest that 606 MW rendavainergy could be deployed by 2030.
From these results, it can be seen that Allerdaigdcdeploy the most renewable energy —
this is based on it having a large technical capeamnd also the largest (by a significant
margin) amount of renewable energy currently itetiabr in the pipeline. Eden’s capacity is
expected to increase the most, due to it havindaiyest technical capacity at 863 MW and
starting from a very low base; a step change, qaatily in the deployment of commercial

wind, would be required over the next 20 yearstxh this.

Table 6-2: Deployment projections to 2030 by local planning authority

Current Additional
Local Planning Deplovment 2011 projected Total deployment Total accessible
Authority P y(MW) deployment to 2030 (MW) resource (MW) *
2030 (MW)

Allerdale 207 83 290 764
Barrow-in-Furness 25 16 41 188
Carlisle 5 40 45 495
Copeland 17 29 46 270
Eden 2 71 72 863
South Lakeland 36 47 83 504

Lake District

National Park 4 23 27 227
Yorkshire Dales

National Park 0 2 2 24
Total 295 311 606 3334

Source: SQW (figures may not total due to rounding)

This proportion is split between the LPAs as shawhigure 6-5.

47 excluding protected landscapes
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Figure 6-5: Local Planning Authority share of deployment at 2030 (NB: total = 606 MW)

Cumbria 2030 Deployment Projections by LPA
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6.31 The additional amount that each LPA is expectetkfoy is shown in Figure 6-6.

Figure 6-6: Current and projected additional deployment by Local Planning Authority
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6.32 Deployment projections by technology at 2030 arewshin Figure 6-7 below and then
depicted in two deployment curves showing how e@ghnology is projected to grow in
Figure 6-8 and Figure 6-9.
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Figure 6-7: Deployment projections at 2030 by technology (total 606 MW)
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Figure 6-8: Cumbria renewable energy deployment curve (i.e. build rates) to 2030
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Cumbria renewable energy deployment to 2030
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Figure 6-9: Cumbria renewable energy deployment curve (i.e. build rates) to 2030 - simplified
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From the preceding deployment curves or ‘buildg'até can be seen that the Deployment
Projections show less of a reliance on commerciabdwhan the current pattern. This is
partly due to the grid constraint on larger insti#dins (over 10 MW); this constraint is likely
to be in place until 2020. Commercial wind doesticmre to grow in absolute terms; in fact it
doubles, from 142 to 300 MW. Plant biomass is mteé to continue growing to a
deployable capacity of 127 MW in 2030. All othessoarces are expected to grow with
microgeneration showing a particularly large inseefrom 0.4 MW currently to 119 MW in
2030.

Table 6-3 provides an overview of the scenariolte$or the whole of Cumbria.

Table 6-3: Scenario results for Cumbria (NB total = 606 MW)

Deployment projections Scenario 1: UK Renewable Strategy mix

Micro
generation,

119.2MW,
Small scale 20%

hydro,
14.5MW, 2% _

Commercial

Energy from wind,
S 300.1MW,

43.3MW, 7% 50%

Micro
generation,
135MW, 22%

Commercial
wind,
Small scale 219MW, 36%
hydro,
16MW, 3%

Energy from
waste,

106MW, 17%

Plant
biomass,
119MW, 20%

Small scale
wind, 12MW,
2%

Small scale
—_wind, 7.4,1%

Scenario 2: Current mix - business as usual Scenario 3: No new commercial wind

Unallocated
capacity,
3.6MW, 0%

Small scale
hydro, 9SMW,
1%

Unallocated
capacity,
51.1MW,

Commercial

i pinG; Small scale
Qerﬂl:;rt(i]on 142MW, 23%

181MW, 30%

Energy from
waste,
70MW, 12%
Commercial
wind,
292MW, 48%

Plant
biomass,
181MW, 30%

Plant
biomass,

Small scale Energy
181MW, 30%

hydro, 22MW, from waste,
4% 66MW, 11%

Source: SQW

The UK Renewable Strategy Mscenario reflects the total share of technologigsected to
contribute nationally to reaching the UK Renewdbleergy Strategy targets at 2020. In this
scenario, the reliance on commercial wind is exgbtd reduce with a greater proportion of
energy expected to be deployed from energy fronteyasnall scale wind and small scale
hydropower. A slightly larger proportion is expett® be generated from microgeneration.
This scenario is achievable in terms of the tecdintapacity although energy from waste is
almost to the limit of technical capacity, which ynarove difficult to deploy in practical
terms.

If the Current mix-business as usustenario were followed; that is, the current patte
continues into the future, a shortfall in capaeiguld be reached. The full 606 MW could not
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be deployed with this mix as the technical capaftityn plant biomass would be reached.
Therefore further biomass would need to be imporedhe shortfall would have to be made
up from deployment of an alternative resource &zhehe same overall level of deployment.

In the final scenaridNo new commercial windhe proportion of wind deployed at 2030
would reduce to 23% of the total as this would ooiysist of commercial wind currently

deployed. It would also require a substantial tiphf microgeneration to 181 MW which

would be extremely challenging considering the \levy base in terms of current deployment
(0.4 MW). There would also be a small shortfallcapacity (of 1%) due to the technical
capacity for plant biomass being exceeded.

Annex H provides the full deployment and scenaraelling results for each local planning
authority, these together with some headline inagilies for each LPA are provided in Table
6-4.

Summary of Local Planning Authority level analysis

The following analysis highlights a number of imjamt issues for the Cumbria LPAs that
need to be given considered attention regardingutuge deployment of renewable energy.
Central to these findings are the following keymsi(continued after the tabular analysis):

. There is substantial capacity for commercial sedted; however, some authorities
with large technical capacities, particularly Edgvith technical capacity of 657
MW) currently have very small, or no installed @pgdine capacity. In addition, it is
suggested that Allerdale, which already has 207 Kiétalled/pipeline capacity,
could deploy an additional 83 MW — cumulative imigawill clearly be an important
consideration. Whilst there are a number of coimggato the deployment of
commercial wind, not least grid constraints which huilt into the modelling, and
the technical capacity was strongly caveated ia \uith the DECC methodology; the
Deployment Projections suggests that a total of 1980 of commercial scale wind
could be deployed by 2030 and this is just 18%hefitlentified technical capacity. In
order to increase the deployment of commercial wimdspecific authorities, a
supportive planning environment will be requiredre with continued financial
incentives. It should also be noted that followewmylier work concerning Protected
Landscapes and landscape character assessmenbhakedCumbria Wind SPD, the
starting point for commercial wind assumes thateheill be no deployment in the
National Parks, AONBs and on the Heritage Coasatufdl England has suggested
that there should not be a blanket exclusion aedetbre it is possible that some
sensitive deployment could occur within these areas

. The UK Renewable Strategy mis not relevant in many cases due to the low
technical capacity of hydropower being reached iwithe specific LPAs and the
high expected contribution from plant biomass. Tinsans that other technologies
would have to deploy a larger share in order toanagk this shortfall to meet a level
of around 606 MW.

. If future deployment reflected the current mix asthe Current mix — business as
usual scenarioput with larger absolute amounts, a capacity ibrvould result
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due to the technical capacity for plant biomassdpeixceeded (NB: this does not
take into account the Iggesund plant). The samatgiin would result from thélo
new commercial wind scenario.

. In the Deployment Projections and th#K Renewable Strategy mscenario, a
significant uplift in the deployment of microgengoa is envisaged — to 119 MW and
134 MW respectively. This amount would increasenefierther for theNo new
commercial windscenario with a total deployable capacity of 18WMorecast.
Current deployment of microgeneration is just 0.WNMcross the whole of Cumbria
and therefore reaching these amounts would be regtyechallenging. Registered
Social Landlord (RSL) and local authority stock hiit the more urban areas of
Carlisle and Barrow, in particular, provide oppaoities for retrofit programmes
providing financial support can be obtained. Mordely, financial incentives such
as Feed in Tariffs would need to be sustained ssiply increased to support this
significant uplift in the deployment of microgentéoa.

. The modelling has not taken into account curremilanned waste resource facilities
that will manufacture Solid Recovered Fuel (SRHA)isTis because the waste source
for these facilities are already taken into accowithin the Municipal Solid Waste
and Commercial and Industrial Waste technical assests (in line with the DECC
methodology) and the deployment modelling. Addimg dutputs from these, in terms
of the fuel created and potential energy that ttusld generate, to the existing
technical and deployable capacity figures wouldstitute double counting. As a
result of these waste facilities being constructew, likely that the full potential of
waste deployment will be met.

. The Iggesund plant has raised important and irttagegjuestions concerning the
treatment of Cumbria as a ‘closed system’. Whitgttreating it as such would create
an overly complex modelling approach, recognisimat there are currently imports
(and exports) of biomass and potentially energynfreaste which will continue to
exist into the future and may increase or decread@s another factor to the issues
that LPAs may consider in planning their own ovierahewable energy deployment
mix.
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Deployment Projections

UK Renewable Strategy mix
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Current mix — business as usual
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No new commercial wind mix

Allerdale L PA

Deployment at
2030 = 290 MW

Additional
deploAyment to
2030% = 83 MW

Barrow -in-
Furness LPA

Deployment at
2030 = 41 MW

Additional
deployment to
2030 =16 MW

Carlisle L PA

Deployment at
2030 = 45 MW

Additional
deployment to
2030 = 40 MW

Copeland L PA

Deployment at
2030 = 46 MW

Additional
deployment to
2030 = 29 MW

Allerdale’s existing deployment is
dominated by commercial wind and plant
biomass (largely from the Iggesund
Plant). The Deployment Projections
suggest a less balanced mix in 2030 as
commercial wind is envisaged to grow
whereas growth in plant biomass) was
restricted in the modelling due to the
amount likely to be imported to support
the Iggesund Plant in addition to the
utilisation of local sources.
Microgeneration is also expected to grow
significantly.

Barrow’s existing deployment is
dominated by plant biomass and energy
from waste. The Deployment Projections
suggest that Barrow's large technical
capacity in microgeneration could drive
new deployment for these technologies.

Current renewable energy deployment in
Carlisle is limited in terms of total MW
capacity and dominated by commercial
wind. The Deployment Projections
suggest future deployment will be
dominated by microgeneration
technologies — which are driven by the
large technical capacity for these in
Carlisle.

Current deployment in Copeland is
almost entirely composed of commercial
scale wind. The Deployment Projections
suggest there is likely to be further
deployment of commercial wind
combined with a major increase in the
deployment of microgeneration
technologies.

Capacity shortfall of 10% due to technical
capacities for plant biomass and small
scale hydropower being exceeded.

A mix reflecting the UK Renewable
Strategy suggests major growth in
commercial scale wind.

To reflect the UK Renewable Strategy
mix, Carlisle must significantly increase
the amount of plant biomass and energy
from waste deployment.

Capacity shortfall of 16% due to technical
capacities for plant biomass and small
scale hydropower being exceeded.

The current mix projected forwards
suggests considerable growth in
commercial scale wind and energy from
waste. Plant biomass is capped due to
technical capacities and microgeneration
remains at a very low level.

Capacity shortfall of 32% due to technical
capacities for plant biomass, energy from
waste and small scale hydropower being
exceeded.

The business as usual scenario would
see the continued dominance of
Carlisle’s commercial wind deployment —
which is likely to grow from 3 MW in 2011
to 30 MW in 2030.

The business as usual scenario would
see Copeland’s commercial wind
deployment grow from 17 MW in 2011 to
46 MW in 2030.

This scenario suggests the need for
significant growth in microgeneration.
The combination of no new commercial
wind, and very little increase in plant
biomass (due to technical capacity being
exceeded) leads to a capacity shortfall of
11%.

No new commercial wind is not too
dissimilar from the Deployment
Projections. Future deployment is
dominated by microgeneration due to
plant biomass, energy from waste and
small scale hydropower exceeding
technical capacity.

With no new commercial wind in Carlisle,
this scenario suggests a major increase
in microgeneration deployment. Overall,
this scenario is not too dissimilar from the
Deployment Projections.

With restrictions placed on the
deployment of extra commercial wind,
this scenario suggests a significant
increase in microgeneration: a growth of
over 25 MW between 2011 and 2030.

“8 This represents the difference between curremdlled capacity and projected deployment at 2020
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No new commercial wind mix

Eden LPA

Deployment at
2030 =72 MW

Additional
deployment to
2030 =71 MW

South Lakeland
LPA

Deployment at
2030 = 83 MW

Additional
deployment to
2030 = 47 MW

Lake District
NPA

Deployment at
2030 = 27 MW

Additional
deployment to
2030 = 23 MW

Yorkshire Dales
NPA*

Deployment at

Deployment Projections

Eden currently has very low levels of all
renewable energy technologies. Due to
the large technical capacity, the
Deployment Projections suggest a large
increase in commercial scale wind in
Eden, complemented by more modest
increases in microgeneration, plant
biomass and energy from waste
technologies.

Current deployment in South Lakeland is
dominated (81%) by commercial wind.
Although the total capacity is expected to
increase, the Deployment Projections
suggest a more balanced mix in 2030
with microgeneration technologies
growing in size to reduce the share
currently accounted by commercial wind.

Current renewable energy deployment in
the Lake District NP is small and
dominated by small scale hydropower.
The Deployment Projections suggest that
small scale hydropower, together with
microgeneration, are likely to dominate
future growth in the area’s renewable
energy generation.

There is currently no deployment of
renewable energy in the Cumbrian part of
the Yorkshire Dales National Park. The
Deployment Projections suggest that a

UK Renewable Strategy mix

This scenario suggests less commercial
wind compared to the Deployment
Projections, but significant deployment of
microgeneration, plant biomass and
energy from waste technologies.

Capacity shortfall of 15% due to technical
capacity for plant biomass being
exceeded.

Capacity shortfall of 35% due to technical
capacity for commercial wind being
exceeded.

Capacity shortfall of 35% due to technical
capacity for commercial wind being
exceeded.

The business as usual scenario leads to
a capacity shortfall of 48%. This is driven
by small scale wind, energy from waste
and small scale hydropower exceeding
technical capacity.

The business as usual scenario reflects
the dominant role that commercial wind
deployment currently plays in South
Lakeland. Under this scenario
commercial wind deployment is projected
to grow from 29 MW in 2011 to 67 MW in
2030.

The business as usual scenario reflects
growth in small scale hydropower — the
current dominant technology current
deployed in the area.

Due to zero current deployment, the
business as usual scenario suggests
zero deployment by 2030.

This scenario envisages a huge increase
in the deployment of microgeneration —
from 0.1 MW in 2011 to 44 MW in 2030 —
complemented by smaller increases in
the deployment of the remaining
technologies.

The no new commercial wind scenario
suggests a major role for the deployment
of microgeneration technologies in South
Lakeland. The share of microgeneration
in South Lakeland’s energy mix must
grow from below 1% in 2011 to 40% by
2030.

Due to the lack of any technical capacity
for commercial scale wind in the National
Park, this scenario is the same as the
Deployment Projections which also
suggest no new commercial wind and a
modest increase in small scale
hydropower and microgeneration
technologies.

Due to the lack of any technical capacity
for commercial scale wind in the National
Park, this scenario is the same as the
Deployment Projections which also

2030 =2 Mw modest deployment (totalling 2 MW) of suggest no new commercial wind and a
Additional small scale hydropower and modest increase in small scale
deployment to microgeneration could be possible by hydropower and microgeneration

2030 =2 MW 2030. technologies.

Source: SQW

49 Only a very small proportion of the Yorkshire DalB is within Cumbria — hence the very low figures ¢urrent deployment and very small technical capdor additional projected deployment
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In order to assist LPAs and others with contexsiradj these results, we have provided a
conversion table in Annex J which identifies thaddactor for each technology, typical plant
capacity, the number of additional plants that wiooé required and the number of homes
that could be served if the Deployment projectiaese realised.

These results are provided below for Cumbria asalevin Table 6-5. For commercial wind
and biomass, there are several sub-categoriesicim @ase the full capacity for the category
could be reached by any one of the sub-categd®i@sin the case of commercial wind, the
Deployment Projections result of 158 MW could bevied by 63 single large turbin€&R
158 medium turbine®R 316 small turbines.

In order to realise the full capacity identified the Deployment Projections, the following
number of plants would be required:

. Commercial scale wind: 63 large turbines or 158 iomadturbines or 316 small
turbines (or a combination of the three)

. 1, 017 small scale wind turbines

. 3 large biomass boilers or 44 small biomass bo{lersa combination of the two)
. No new Municipal Solid Waste plants

. No new Commercial and Industrial Waste plants

. 2 less landfill gas plants than are currently iis&nce
. 7 sewage gas plants

. 52 small-scale hydropower turbines

. 53,800 solar photovoltaic panels

. 11,200 solar water heaters

. 1,320 ground source heat pumps

. 5,940 air source heat pumps

. 7 non-domestic water source heat pumps.

Table 6-5: Plants required and numbers of homes that could be served by Deployment Projections

Technology MW per plant Deployment No of plants No of additional
projections (MW) required homes served

Commercial scale 25 157.9 63 104,815

wind (single large

turbine)

Commercial scale 1 158

wind (single medium

turbine)

Commercial scale 0.5 316

wind (single small

turbine)
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Technology MW per plant Deployment No of plants No of additional
projections (MW) required homes served

Small scale wind 0.006 6.1 1,017 4,049

Large biomass 100 8.7 0 16,836

(electricity)

Medium biomass 50 0

(electricity)

Large biomass plant | 3 3 1,947

boilers (heat)

Small biomass plant | 0.2 44

boilers (heat)

Municipal Solid 11 2.4 0 3,240

Waste

Commercial and 11 1.6 0 2,160

industrial waste

Landfill gas 3 -6.1 -2 -7,330

Sewage gas 0.1 0.7 7 1,062

Hydro (small scale) 0.2 10.3 52 7,625

Solar PV (domestic) | 0.001 53.8 53,800 9,685

Solar water heaters 0.0025 28 11,200 1,016

Ground source heat | 0.005 6.6 1,320 748

pumps

Air source heat 0.005 29.7 5,940 3,367

pumps

Water source heat 0.1 0.7 7 79

pumps (non-

domestic)

Source: SQW
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7. Other impacts and opportunities associated
with increasing renewable energy deployment

Further to the deployment and scenario modellinmpnted in Chapter 6, it is important to

consider the practical aspects of deploying renévabergy and the impacts, both positive
and negative, that these may cause. This Chaptemeaces with a review of the upside

opportunities and downside risks of each of thenades undertaken through further

gualitative analysis, informed by consultationshwstakeholders and the focus group held in
May 2011. Then, recognising the value of Cumbria&ural environment, the Chapter

proceeds to provide the results from a review eféhvironmental impacts of each scenario
before moving to look at economic and carbon abat¢impacts.

Qualitative analysis — upside opportunities and downside risks

The deployment constraints and scenario analyagestf this study involved utilising and
customising theRe: Deploymodel for Cumbria in order to translate the techhicapacity
identified in the first stage of the study into @nm realistic assessment of the deployable
capacity. However, not all constraints, or oppattes can be modelled quantitatively and
therefore the model's findings are further refinesing qualitative analysis of the key
implementation risks and success factors for depéy related to each of the three
scenarios. These issues cannot be modelled eidtaube they cannot be quantified (e.g.
local politics and the potential for community owstap), their specificity meaning they are
not of relevance to entire LPAs or resource teabgiek (e.g. matters pertaining to farm use
of anaerobic digestion) or their impacts are nat kgown (such as some technological
developments).

This qualitative analysis has provided the oppatyuto explore and capture the key
implementation risks and upside opportunities toiexe successful deployment — i.e. things
that may be significant for planning policy makibgt that might not be readily quantifiable

at this time. For example, the risks and oppotiemiassociated with deployment of
community scale renewables has been investigatedra®f this task as this is an important
and fast emerging aspect to UK renewable energlpgeent in relation to small and micro

scale technologies.

The key factors analysed cover economic viabibtypply chain, technology developments,
planning and political factors and the potential iommunity ownership. These issues have
been analysed from the intelligence and feedbaakedaduring the course of the study,

including consultation with key stakeholders in Guia via an email survey and also through
a focus group held in May 2011.

In conducting the qualitative analysis a seriegndfcators have been identified for each of
the factors and an assessment undertaken of davnisiks and upside opportunities in

relation to how these indicators may impact on ogplent. These are summarised in Table
7-1 and then explored further in the text below.
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Table 7-1: Qualitative analysis matrix

Factor

1. Economic viability

2. Supply chain

SQW

Indicator i.e. the particular aspect of this
factor that will have a bearing on whether
the scenario can be achieved.

a. Cumbria has the potential to become a
net renewable energy exporter and build
economic policy around this thus
harnessing greater deployment

b. Financial incentives such as ROC,
FITs and RHI promoting renewable
energy deployment

c. Presence of a single organisation
promoting renewable energy deployment,
encouraging collaboration and sharing
learning

d. Economics of small slurry based AD v
centralised AD plants run using very little
silage and more energy crop material.
20% herd reduction projection likely to
lead to diversion of plant biomass to
maximise income streams

a. Strong supply chain for
microgeneration, especially PV and heat
pumps as a result of plumbers and
electricians diversifying, but skilled labour
is a problem with hydro and biomass
installers

b. Availability of fuel supply especially for
biomass and anaerobic digestion

Downside Risk i.e. how this could
jeopardise deployment

No action in promoting this opportunity
likely to result in deployment being
undertaken at continued rate rather than
a step increase.

Reduction in incentives could result in
reduced deployment. Incentives focusing
on specific technologies at expense of
others could lead to imbalanced
technology mix that does not necessarily
capitalise upon the natural resources
available

Lack of presence could significantly
reduce uptake — currently several
organisations exist but all timebound to
around 2014.

Opportunities for both are large but the
mix could be more heavily skewed
towards AD using plant rather than
animal biomass.

Lack of appropriately trained installers
could impact on overall levels of
deployment and the balance of
renewable energy resources deployed

Lack of fuel supply will impact negatively
on commercial scale installations (NB:
most timber exported to Lockerbie where

Upside Opportunity i.e. how the
scenario/target level could be exceeded

Clear political and private sector support
through LAs, LEP etc could lead to a
substantial increase in deployment.

Continuation/increase in financial
incentives should lead to increased
deployment across all technologies

Establishment of a single organisation
could ensure greater synergy and
coherence to the sector which should
lead to increased deployment

Policy support for both small and
centralised AD schemes should enable
much greater deployment of this resource
— as the scale of deployment increases
so should investor confidence facilitating
an upward spiral.

Increase in trained installers should lead
to an increase in deployment

Guaranteed fuel supply will have a
positive impact on deployment — potential

Relevance to specific scenarios

All — concerned with general uplift in
deployment

Particularly important for commercial
wind — Deployment Projections & Current
Mix scenario, and microgeneration — all
scenarios

All — concerned with general uplift in
deployment

Relates to biomass which is prevalent in
the Current mix and No new commercial
wind

Relates to hydropower and biomass
which is particularly important for the No
new commercial wind scenario but
relevant to all

Relevant to plant biomass — Current mix
and No new commercial wind scenarios
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Factor

3. Planning and political

SQW

Indicator i.e. the particular aspect of this

factor that will have a bearing on whether
the scenario can be achieved.

a. Reports of unpredictable and
inconsistent outcomes, perceptions by
some of ‘extreme restraint’ in the National
Parks plus length of time taken to obtain
decisions. Also reports of inconsistency
between planning and building control

b. Other regulatory constraints such as
MOD and seismic

c. Skills and knowledge level of planning
especially development control

d. Community Infrastructure Levy

e. Current national policy flux including
localism

f. Very significant local opposition —
several hundred letters in relation to one
application is common

g. National policy including financial
incentives

Downside Risk i.e. how this could
jeopardise deployment

demand still exceeds supply)

Planning by appeal will have a
detrimental impact on uptake. However,
this largely impacts on commercial wind
which is not promoted in all scenarios.
Building control/planning inconsistency
could impact on microgeneration take up.

Overly restrictive constraints could have
potential to substantially limit deployment
in Allerdale and Carlisle

Lack of technical understanding could
lead to inconsistent policy application and
frustration for developers leading to less
deployment

Competing demands —unlikely to secure
a great deal to support deployment of
renewable energy

State of flux, lack of targets and potential
for localism to be used to promote anti-
renewable energy views could have a
detrimental impact on deployment

Local community support/objection will
have detrimental impact on take up

‘Greenest’ Government to date likely to
continue providing financial incentives
and promoting renewable energy

Cumbria Renewable Energy Capacity and Deployment Study

Upside Opportunity i.e. how the
scenario/target level could be exceeded

for import?

More certain planning context would
assist to maximise deployment. Planning
situation is not generally a problem for
AD which provides a major opportunity
for increased deployment.

Sensible application and recognition that
not all installations will impact on radar
and seismic issues should have a
positive impact on deployment

Increased skills, confidence &
competence through programmes such
as CLASP should lead to a more positive
environment for renewable energy
deployment

Provides an opportunity to increase
funding support for renewable energy

Communities positive about renewable
energy could harness localism policies
such as neighbourhood plans to provide
more support and certainty for renewable
energy applications — potential for AD

Community awareness raising
programme combined with successful
community schemes could harness
support

Support needs to be consistent and long
term to provide stability within the
industry — clear national policy around
targets and implications for local

Final report to Cumbria County Council

Relevance to specific scenarios

All — concerned with general uplift in
deployment

Relevant to commercial wind —
Deployment Projections and Current Mix
scenarios

All - concerned with general uplift in
deployment

All — concerned with general uplift in
deployment

All — concerned with general uplift in
deployment

All — concerned with general uplift in
deployment

All — concerned with general uplift in
deployment
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Factor

the scenario can be achieved.

a. Woodfuel much easier and more
straightforward at smaller scale —
numerous difficulties with large scale
CHP. Small scale retrofit particular
opportunity for off grid properties —
substantial proportion in Cumbria

b. Technical issues with all types of heat
pumps will impact on take up

c. Overall improvements in technology
should reduce costs especially if
government support continued

4. Technology

d. Capacity to maximise potential of
woodfuel impacted by a number of
factors identified within the Forestry
Commission’s ‘A Woodfuel Strategy for
England Report’

Indicator i.e. the particular aspect of this
factor that will have a bearing on whether

Downside Risk i.e. how this could

jeopardise deployment

If difficulties with large scale CHP not
overcome, and retrofitting not taken up
on a large scale this would represent a
considerable missed opportunity and
deployment in this area will remain low
with scenario projections not reached

Lack of technical advancement with all
will mean scenario projections and mix
unlikely to be achieved

Lack of advancement and withdrawal of
government support will mean scenarios
not met

Woodfuel cannot be maximised if:

. Woodland owners are not known or
engaged

. Woodlands are unmanaged
. Supply chain is not sustainable

. End users not engaged, aware or
have access to fuel or maintenance
expertise

Cumbria Renewable Energy Capacity and Deployment Study

Upside Opportunity i.e. how the
scenario/target level could be exceeded

authorities would harness a lot of the
current work being undertaken into
feasibility etc to maximise deployment
within Cumbria

Technical developments in CHP and
improved grid connection would have a
positive impact on deployment enabling
scenario projections and mix to be
reached

Technical advancement at a higher level
than expected could mean scenarios
exceeded

Higher level of advancement supported
by government incentives could reduce
costs more than expected which have a
positive impact on take up

Woodfuel can be maximised if:

. Known and engaged woodland
owners

. Sustainably managed woodlands

. Sustainable supply chain with
access to research and data,
sufficient demand, skills, competent
& well equipped workforce

. End users are able to make
informed choices, have sufficient
supply and are able to call on local

Final report to Cumbria County Council

Relevance to specific scenarios

All — general uplift in deployment

Particular relevance to No new
commercial wind, but relevant for all

All — general uplift in deployment

All — general uplift in deployment
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Factor

5. Community
ownership

6. Job creation

Indicator i.e. the particular aspect of this

factor that will have a bearing on whether
the scenario can be achieved.

a. Interest and take up — policy
environment, funding and community
skills & knowledge

a. Job creation potential for all of the

technologies envisaged and within all of
the scenarios. The Britain’s Energy Coast

initiative aims to maximise economic

growth and job creation potential from all

low carbon and renewable energy
sources.

Downside Risk i.e. how this could
jeopardise deployment

Uncertain policy, funding and lack of
knowledge acting as a continued
constraint will inhibit take up

. Potential negative impact on jobs re:

grazing and arable farming around
commercial wind turbines

. Possible negative impact on tourism
if visual impact from commercial
wind turbines (and biomass plants)
has detrimental effect on landscape
quality

Upside Opportunity

Cumbria Renewable Energy Capacity and Deployment Study

i.e. how the

scenario/target level could be exceeded

maintenance expertise

Harnessing of local support,
financial incentives and
improvement of local
skills/knowledge could substantially
increase take up

Potential identified for
microgeneration, particularly
installation as well as manufacture

Development of biomass plants
likely to have a positive impact
through provision of long-term
income for farmers, forestry owners
and transport operators resulting
from the supply of biomass fuel

Final report to Cumbria County Council

Relevance to specific scenarios

All — general uplift in deployment

Negative impacts associated with
commercial wind deployment most likely
to result from Deployment Projections

Positive impacts associated with
microgeneration and biomass likely to
result from No new commercial wind
scenario.

Source: SQW
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From the qualitative analysis table, the followk®y issues have been identified:

. Economic viability

» Cumbria has the potential to deliver renewable gghen a significant scale
if it is made sufficient economic policy priority.

» Continued financial incentives will be important teaximise deployment
specifically from commercial scale wind and microgeation.

» A coordinating group, with dedicated offer suppgtpmoting renewable
energy would be beneficial.

Supply chain

» The need for skill development in hydropower anohtass installation was
highlighted by consultees although experiencedreaging and design, and
turbine manufacture companies are based in Cumbdaressing any skills
shortages will be important to reach the uplift daployment envisaged
regardless of the scenario — although these tecbmesl feature most
predominantly in th&lo new commercial wind scenario.

» Fuel supply is an issue for biomass, as is the faesustainable woodland
management and known, engaged woodland owners —pdtential for
significant woodland creation should be maximisedaaway of meeting
demand within the sub-region, but importing maydds required in future.

Planning and political

» More certainty and consistency in planning polisteipretation and decision
making should help encourage greater deployment

» Sustained objection to commercial scale wind, albgithe minority, is an
important consideration that needs to be takenantmunt and managed pro-
actively.

. Technology development

» CHP and heat pumps are two technologies for whigret is significant
untapped technical capacity. National technologiealelopments are needed
for deployment to be fully maximised, and localete will be opportunities
to support firms involved in the associated supgigins (manufacture and
installation).

» The large uplift in microgeneration in all scenaribut particularly for the
No new commercial winscenario may prove challenging.

. Community ownership
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» Awareness raising including visiting other projestech as the Bay Wind
Community projects and the development of inforngegdance, e.g. 'how
to’ guide covering technical and financial issuesuld help to increase the
current uptake which is minimal.

. Job creation

> Positive job creation impacts can be created throdlge increased
deployment of renewable energy, particularly miemgration which through
its individual-property based characteristics ¥olar intensive.

Environmental Impacts

Detailed below are the environmental impacts thay rarise as a result of the technology
deployments associated with the deployment scenaligpacts have been highlighted that
are of greatest likelihood and/or magnitude. Theswironmental impacts are more
qualitative and detailed than those investigatega$ of the technical capacity resource
constraints, which focused on overall landscapeantgpin terms of the Protected Landscapes
and their settings. Many of the technologies, iditlg commercial wind, biomass and
anaerobic digestion plants have associg@ssibleimpacts relating to ecology, ornithology
and heritage. Table 7-2 provides a summary ok#eimpacts associated with each of the
onshore resource technologies investigated witterstudy.
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Table 7-2: Environmental impacts summary
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Technology Environmental Impacts Mitigating Actions
Commercial Landscape and Visual
scale wind . . . . . . .
. On site: loss of landscape features, change in character of the site and adjacent . Undertake landscape restoration works at the end of the construction period
landscapes, change to views from settlements and viewpoints as a result of turbines . . .
. Use appropriate colour coating for tower, nacelle and turbine blades
. Incorporate off-site screen planting in key locations
. Ensure site restoration upon decommissioning
Noise
. Mechanical noise from the generator and gearbox and aerodynamic from the turbine . Ensure chosen wind farm layout and predicted operational noise levels fall
blades - aerodynamic is usually at a higher level than mechanical within established limits of ETSU-R-97
. During construction and decommissioning . Restrict working hours during construction and decommissioning
Air Quality
. Related predominantly to emissions generated during the construction so short term . Switch off engines when not in use
. Minimise delivery movements
Hydrology
. Impacts to local watercourses, water bodies, groundwater and water supplies due to . Prepare Environmental Management Plan (including use of silt traps, buffer
pollution, erosion, sedimentation and impediments to flow resulting from construction zones from watercourses etc.)
activity
Biomass Landscape and Visual
(Electricity . . . . - .
and CHP . On site: loss of landscape features, change in character of the site and adjacent . Minimise extent of disturbance to ground
lants) landscapes, change to views from settlements and viewpoints as a result of industrial . . )
p buildings . Undertake landscape restoration works at the end of the construction period
. Ensure careful site layout design and siting of plant
. Incorporate off-site screen planting in key locations
. Appropriate colour treatment of plant
Noise

. Long-term impacts relating to vehicle noise (e.g. deliveries, loading etc.) and

. Ensure appropriate site layout design and siting of particularly noisy pieces of

SQW
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Technology Environmental Impacts

Mitigating Actions

engine/pump noise during plant operation

Air Quality
. Stack and particulate emissions from operational procedures

. Odour deriving from sources of biomass fuels (e.g. agricultural residues and waste
streams)

Traffic and Transport

. Increase in vehicle movements to and from the site during operation for the transport
of biomass fuel by-products

Hydrology
. Impacts relating to operational procedures on local watercourses/groundwater

. leaching of liquids from the storage of large wood chip piles

Anaerobic Landscape and Visual

digestion
g . On site: loss of landscape features, change in character of the site and adjacent

landscapes, change to views from settlements and viewpoints as a result of industrial
buildings and storage tanks

Noise

. Long-term impacts relating to vehicle noise (e.g. deliveries, loading etc.) and

plant such as the air cooled condenser (e.g. located away from sensitive site
boundaries)

. Incorporate noise attenuation features (e.g. within roof and walls) to reduce
noise break-out

. Incorporate proprietary air pollution control systems into scheme design
*  Apply chemical deodorants to minimise external odours

. Avoid retention of large volumes of waste

. Prepare Traffic Management Plan to include measures for vehicle sharing,
avoidance of HGV deliveries during peak periods etc.

. Prepare Environmental Management Plan (including use of silt traps, buffer
zones from watercourses etc.)

. Incorporate collection dish around storage area to minimise runoff

. Minimise extent of disturbance to ground
. Undertake landscape restoration works at the end of the construction period

. Ensure careful site layout design and siting of plant (i.e. digesters can be
partially buried to minimise visual impacts)

. Incorporate screening measures to minimise potential adverse impact
. Incorporate off-site screen planting in key locations

*  Appropriate colour treatment of plant

. Appropriate site layout design and siting of particularly noisy pieces of plant

SQW
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Technology Environmental Impacts

Mitigating Actions

engine/pump noise during plant operation

Air Quality
. Vehicle emissions during construction (short term) and operation (long term)

. Odour deriving from the storage of feedstock and the digestion process

Traffic and Transport

. Increase in vehicle movements to and from the site during operation for the transport
of delivery feedstock

Landfill gas Landscape and Visua |

. Visual impact may be relatively insignificant if co-located with other activities such as
waste disposal

. Short term visual impacts may be incurred during land restoration after extraction and
landfill have ended

Air Quality
*  Vehicle emissions during operation

. Use of a combustion-based energy recovery technology, depending on its type (e.g.
boiler, gas turbine, internal combustion engine), may result in increased emissions

Small-scale Landscape and Visual

hydro
v . On site: loss of landscape features, change in character of the site and adjacent

landscapes, change to views from settlements and viewpoints as a result of turbine
houses and associated power lines

(e.g. located away from sensitive site boundaries)
. Set noise limits at site boundaries or at sensitive receptors

. Incorporate noise attenuation features (e.g. within roof and walls) to reduce
noise break-out

. Appropriate siting of the facility along with effective site and plant management
to minimise odour impacts

. Incorporate negative ventilation systems fitted with biofilters to control and
contain odours within buildings

. Prepare Traffic Management Plan to include measures for vehicle sharing,
avoidance of HGV deliveries during peak periods etc.

. Design (including colour and appearance) and siting of Landfill gas plant to
minimise visual impacts

. The emissions from typical L Landfill gas plant are not currently regulated. This
is currently under review by the Environment Agency and landfill gas fuelled
generators may be regulated under EU stationary engines regulations in the
near future. This is expected to result in a tightening of emissions limits

. Incorporate screen planting (of an appropriate species) to conceal turbine
house

. Design built elements to be as small as possible

. Ensure colour and materials of built elements are in keeping with local

SQW
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Technology Environmental Impacts Mitigating Actions
landscape features
. Bury pipeline and restore pipeline route after construction
Noise . Design of turbine house to incorporate acoustic insulation materials
. Increase in noise levels at nearby residences during operation (e.g. noise emitted from Set limits on noise emissions through planning conditions
the turbine and generator)
Hydrology . Prepare Environmental Management Plan (including use of silt traps)
. Alteration to existing hydrological regimes of a river, resulting in impacts on aquatic
ecosystems dependent on hydrological regimes
. Construction impacts resulting in pollution, erosion and sedimentation
Micro- Landscape and Visual
generation

Modernising effect on landscape and settlement character when located on the
principal elevation of a property (micro turbines and roof-mounted solar panels)

Noise

. Increase in noise levels at nearby residences during operation from outdoor pump
during operation (air source heat pumps)

. Increase in noise levels at nearby residences during operation due to mechanical
and/or aerodynamic noise during operation (micro turbines)

Air Quality

. Emissions from operational procedures, such as nitrogen and sulphurous oxides and
carbon dioxide emissions from biomass fuel combustion (biomass boilers)

. Position turbines sympathetically to surrounding built forms, as far as possible

. Choose sympathetic paint and finishes for tower/mast, nacelle and turbine
blades

. Use screening (e.g. planting) to minimise unsympathetic views where
appropriate

. Design (including colour and appearance) and siting of panels to minimise
visual impacts

. Design scheme to incorporate anti vibration mountings and acoustic insulation
of outdoor pump

. Site turbines to minimise impact on neighbouring properties

. Adopt good practice measures for reducing noise in line with British Standards
guidance

. Incorporate proprietary air pollution control systems into scheme design

SQW

M 154



Cumbria Renewable Energy Capacity and Deployment Study
Final report to Cumbria County Council

Technology Environmental Impacts Mitigating Actions
Cultural Heritage
. Direct visual impact on the character of a building or site of historical value (micro Wall mounted micro turbines should be installed on unobtrusive areas of a roof
turbines, roof-mounted solar panels) or walls if possible
. Indirect visual impacts on the setting of heritage features (micro turbines, roof- Design (including colour and appearance) and siting of solar panels to minimise
mounted solar panels, air source heat pumps) visual impacts on character and appearance of heritage features
If possible, solar panels should be installed on unobtrusive areas of a roof, such
as the inner slopes of a roof valley, or where a flat roof is obscured by a
parapet
External heat pump units should be installed to the rear of a property, in service
areas or on flat roofs where they will be hidden from view
Appropriate materials and colour treatment should also be used if any housing
for heat pump unit is required
Consult relevant heritage stakeholder
Hydrology
. Pollution of groundwater from leakage of additive chemicals (water source heat Ensure equipment used is of high quality and meets Environment Agency (EA)
pumps) standards - seek advice of EA
*  Abstraction of water (water source heat pumps) Ensure abstraction rates meet do not exceed EA requirements (an abstraction
license from the EA will be required)
Source: LUC
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Summary of environmental impacts by scenario

Overall, the most significant environmental impaats likely to result from commercial scale
wind, plant biomass and energy from waste. Thedentdogies are prevalent in all scenarios
(except theNo Commercial Scale Winscenario), and so it is envisaged that each of the
deployment scenarios would result in landscapeviswhl impacts. As such, the cumulative
landscape and visual impact resulting from futuevelopment of these technologies,
combined with the existing deployment, is likely b@ of a high magnitude given the
sensitivity of the landscape in Cumbria. Noisalso considered to be a potential impact
(both short and long-term) in the case of thesenelogies. However, this potential is highly
dependent on the location of future developmenid, ia only likely to occur where these
technologies become concentrated within a localitith the magnitude being enhanced
where schemes are in proximity to sensitive regspte.g. residential development, schools
etc.). There are also potential impacts associaféd air quality and traffic and transport
(both short and long term). Cumulative impactsléedy to arise where biomass and energy
from waste plants become concentrated in a spdodality. Depending on the degree of
concentration and the scale of individual plartis would be of a medium-high magnitude.

The No New Commercial Scale Wistenario would see the maximum micro-generation,
which would give rise to significant impacts on danape and settlement character, as
technologies such as micro turbines and roof-malistdar panels have a ‘modernising’
effect on townscape character, particularly if tlaeg located on the principal elevation of a
property. Given the very high level of micro-gertena required to be deployed to meet this
scenario, the cumulative visual impact would be aofhigh magnitude. Similarly, the
development of such technologies can have a negatipact on cultural heritage through
both direct visual impacts on the character of ifdimg or site of historical value and indirect
impacts on the setting of heritage features. Howegiven the relatively small scale of
micro-generation technologies, such impacts cowdldrgely mitigated through sensitive
siting and design.

In conclusion it is clear that all renewable enetgghnologies will have some degree of
environmental impact; with visual impact mainly eafure of the larger scale technologies,
particularly commercial wind turbines and largerbass plants, noise and transport impacts
being associated with the construction of all typek installations (other than
microgeneration) and commercial wind, biomass agdrdpower all having potentially
detrimental impacts on hydrology. Mitigating acsohave been identified for each of the
environmental impacts — the degree to which these avercome the impacts will largely
depend on density and cumulative impact. Thereftrés important that individual site
analysis within the perspective of developmentseveieere is undertaken thoroughly.
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Analysis of carbon and economic impacts

PACE tool: purpose and approach

The SQW PACE tod! is a transferrable model which robustly and caesily compares the
impact of various mechanisms required to move tdwar low carbon economy. The tool
compares thecost effectivenessof these mechanisms, thmarbon impacts (the carbon
savings, taking into consideration the productiomssions associated with delivering the
measure as well as the savings it will ultimatethiave) and thgob creation impact (the
extent to which the measure will create jobs aretetfore could contribute to an area’s
economic objectives).

All three of these impacts can be considered atal llevel, i.e. only the jobs created within
Cumbria, or at a total level, i.e. all jobs creatddte that when considering costs, the ‘local’
costs are those that are borne by the local atgtiorthat area.

For the purposes of this analysis, the cost, cadmehjob impacts refer to threetimpacts of
deploying the various renewable technologies. Tidsmns the costs, carbon emissions and
jobs associated with renewable energy deploymentsnthe costs, carbon emissions and
jobs which would have occurred anyway (i.e. thenmefice case) if the energy was generated
using more conventional power generation. The PA€Hculations are absolute costs
and assume zero subsidies (FiTs, ROCs, or any)ther

Selection of technologies for impact analysis

Using the results from the Deployment Projectiohstlier scenario analysis has not been
undertaken), we selected three key renewable témiies for the impact analysis. These
technologies were chosen because of the signifideptoyable potential that they have in
Cumbria to 2030. The Deployment Projections sugtiegtcommercial scale wind is likely to
account for the largest share of future deployna¢riround an additional 158 MW by 2030.
Slightly less microgeneration capacity (119 MWEgigpected, followed by a relatively small
amount of additional biomass capacity (18 MW).

. Commercial-scale onshore wind— the additional deployment of 158 MW of
onshore wind in Cumbria by 2030.

. Plant biomass and energy from waste (specificallyo€using on anaerobic
digestion) — the additional deployment of 18 MW capacity pgam Cumbria by
2030.

. Microgeneration (specifically focusing on domesticsolar photovoltaics (PV))—

the additional deployment of 119 M¥bf microgeneration in Cumbria by 2030.

50 The PACE (Prioritisation of Actions for low Carboredhomy) tool was developed by SQW for Cornwall
Council as part of the EU INTERREG Regions for Sustde&hange programme

51 The 119 MW of microgeneration equates to 42,8&fvidual solar PV installations (assuming a cafyaaf
2.8 kW per installation, which according to the @fgFeed-in Tariff data (April 2010 to March 2014 e
current average for the Northwest region).
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Overall results

Total and local net impacts summary

Table 7-3 and Table 7-4 show ttwal net impacts and thiecal Cumbrian net impacts of
renewable energy deployment. Note that in Table-7a4 the local level — we have assumed
no contribution towards the costs from Cumbriaral@uthorities.

Table 7-3: Total cost, carbon and employment impacts

Renewable technology Net cost — Net carbon Cost of Net jobs Cost per job
NPV (Em) savings carbon created (FTE (E/IFTE)
(tCO,) (EItCOy) job years)
Commercial wind £16m 2,278 £7 1,856 £8,670
Biomass £122m 479 £254 1,668 £73,087
Microgeneration £633m 289 £2,190 17,996 £35,184
Source: SQW

Table 7-4: Local Cumbrian cost, carbon and employment impacts

Renewable technology Net cost — Net carbon Cost of Net jobs Cost per job
NPV (Em) savings carbon created (FTE (EIFTE)
(ktCO») (EItCOy) job years)
Commercial wind £0m 2,289 £0 1,427 £0
Biomass £0m 493 £0 1,468 £0
Microgeneration £0m 329 £0 14,865 £0
Source: SQW

Table 7-3 and Table 7-4 provide some interestindifigs which are explored further in the
charts and text below. Due to the assumed lackaal lauthority cost contributions, there is a
limited level of ‘cost-effectiveness’ analysis than be done purely at the local Cumbrian
level. Nevertheless, it is clear through compatimg two tables that a significant proportion
of the total carbon savings and jobs created ketylto be experienced within Cumbria.

Carbon impacts

Of all three technologies, the deployment of 158 M¥\¢ommercial scale wind is expected
to lead to the largest total amount of carbon s his is partly explained by the fact that
commercial wind accounts for the largest amountneiv capacity and also due to the
relatively high load factSf of commercial wind technology compared to solantptioltaic
technology (Annex J contains a summary of loadofactor each technology type),

Commercial wind is also the most cost effectiveténms of the costs associated with
achieving carbon savings. The PACE tool assessewithates that each tonne of carbon
saved through deploying commercial wind costs apprately £7. In comparison, carbon

saved through the deployment of biomass techndogiexpected to cost around £250 per
tonne and over £2,000 per tonne for solar PV telcigies.

52 A load factor is a measure of thetual outputof an energy generating technology compared tongmémum
capacityit could theoretically produce.
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These dynamics are illustrated in Figure 7-1. Tidthwof each bar represents the total carbon
savings and the height of each bar reflects thé fomseach tonne of carbon saved. The
commercial wind bar is therefore very wide- it 8thees from the y-axis (i.e. a large total
amount of carbon saved) and very short — cost iswdhat it does not show up (i.e. a low
cost per each tonne of carbon saved) in compatistive other bars.

Figure 7-1: Total cost v carbon savings

2,500 1

2,000 -

B Wind 158 MW
1,500

Microgen 119 MW
1,000 4

Costof carbon, ££C0O2

M Biomass 18 MW
500 |

0 -

2,278 289 479

Carbon saving, ktCO2

Source: SQW

Job creation impacts

It is also possible to frame the analysis in teahfb creation (full-time equivalent, person
years), rather than carbon savings. In this respgbet PACE analysis suggests that the
microgeneration deployment is likely to generate mfiost new jobs — almost 18,000 person
years over the next four decades. Given the sroales decentralised nature of
microgeneration, the bulk of these jobs are cretitealgh the build and installation of the
microgeneration energy systems which are relatil@bpur intensive in terms of jobs per
MW. For example, in installed capacity terms, sglgn2 MW commercial wind turbine is
equivalent to over 700 average sized solar PV liatitms.

When considering the costs of these impacts, agammercial wind appears to be the most
economical technology. Although the 158 MW of comered wind is expected to generate
around 1,850 jobs, much fewer than microgenerati@average cost associated with each of
these jobs is under £9,000 per job. (Cost pergabsimple ratio of the net full cost (NPV) of
the measure/intervention divided by the net nunubgobs associated with that measure). In
comparison, the average cost associated with edxitrpated through microgeneration is
around £35,000 and for biomass the figure is ardd#&J000 per job created.

Figure 7-2 illustrates these points. Although therogeneration bar is the widest (indicating
the largest total number of new jobs created), cbmmercial wind bar is the shortest
(indicating the most economical cost per job crédate
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Figure 7-2: Total cost v jobs created (FTE, person years)
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1,856 17,996 1,668

Jobs created, FTE

Source: SQW Note: The job figures are full-timeiegjent person years. They include manufacturingidband installation
jobs for deployment until 2030 and operation andnteaance jobs associated with this deployment.

Costs, jobs and carbon impacts - summary

Figure 7-3summarises the impacts analysis through illustyatire costs, jobs and carbon
impacts all in one chart. The higher up the y-athg, greater the number of jobs created.
Bubbles to the left are less expensive than thosthe right. And finally, larger bubbles
indicates a larger carbon saving.

It is evident from Figure 7-3 that commercial withelployment (at the scale defined) is likely
to save the most tonnes of carbon (largest bukdnde) cost the least amount of money
(furthest to the left). Nevertheless, in employmenins, microgeneration deployment has the
potential to create the most new jobs (higheshepytaxis).

Figure 7-3: Cost, jobs and carbon impacts
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Source: SQW
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8: Conclusions and recommendations

Overview

This study has produced a comprehensive assessshehe potential accessible energy
resources across LPAs in Cumbria and exploreddhstints and deployment scenarios for
significantly growing their contribution to 2030h& LPA specific renewable energy resource
assessments have also provided an initial assessshéow carbon energy potential (i.e.
combined heat and power or tri-generation (to idelaooling) and district heating schemes)
as well as assessing offshore resources to pravigtkr context.

The project’s evidence base is highly relevantuse at the local scale in planning policy
development. The evidence can be used to assiss lwPA&onsidering the contribution of
renewable energy and low carbon initiatives (igpartunities for climate change mitigation)
noting that energy consumption is a material plagmionsideration. The evidence base from
this project has the specific advantages of beisgggregated down from the sub-regional
scale to individual LPAs taking their specific opfpmities and challenges into account.

The key implications arising from the findings betstudy are summarised in Table 8-1. The
overall conclusions and recommendations for LPASumbria follow.

Table 8-1: Summary of key implications

Scenario implications forL  PAs

. There is substantial capacity for commercial scale wind; however, some authorities with large technical
capacities, particularly Eden (with technical capacity of 657 MW) currently have very small, or no installed
capacity. The Deployment Projections suggest that a total of 300 MW of commercial scale wind could be
deployed by 2030 which is just 18% of the identified technical capacity. The increase in commercial wind
projected for Allerdale, in addition to current installed capacity, needs careful consideration as regards
cumulative impacts.

. The UK Renewable Strategy mix cannot realistically be deployed in several LPAs due to the low technical
capacity of hydropower in specific LPAs, and high expected contribution from plant biomass. This means that
other technologies would have to deploy a larger share in order to make up this shortfall to meet a level of
around 605 MW.

. If future deployment reflected the current mix as in the Current mix — business as usual scenario, but with
larger absolute amounts, a capacity shortfall would result due to the technical capacity for plant biomass being
exceeded (NB: this does not take into account the Iggesund plant). The same situation would result from the
No new commercial wind scenario.

. The Deployment Projections and UK Renewable Strategy mix scenario project a significant uplift in the
deployment of microgeneration — to 119 MW and 134 MW respectively. This amount would increase even
further for the No new commercial wind scenario with a total deployable capacity of 181 MW projected. Current
deployment of microgeneration is just 0.4 MW across the whole of Cumbria and therefore reaching these
amounts would be extremely challenging in terms of implementation scale even with a supportive planning
environment and the availability of financial incentives.

. The modelling has not taken into account current or planned waste resource facilities that will manufacture
Solid Recovered Fuel (SRF). This is because these facilities are already taken into account within the Municipal
Solid Waste and Commercial and Industrial Waste technical assessments and deployable modelling

. The lggesund plant has raised important and interesting questions concerning the treatment of Cumbria as a
‘closed system’. Whilst not treating it as such would create an overly complex modelling approach, recognising
that there are currently imports (and exports) of biomass and potentially energy from waste which will continue
to exist into the future and may increase or decrease, adds another factor to the issues that LPAs may consider
in planning their own overall renewable energy deployment mix.
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Conclusions from the analysis of upside risks and downside opportunities

Economic viability: Cumbria has the potential to deliver renewable energy on a significant scale if it is made
sufficient economic policy priority, continued financial incentives are important, and a coordinating group
promoting renewable energy would be beneficial.

Supply chain - skill development in hydropower and biomass installation will be important to reach the uplift in
deployment envisaged regardless of the scenario, fuel supply is an issue for biomass — importing may be
required in future.

Planning and political - more certainty and consistency in planning policy content and implementation should
help encourage greater deployment, wide-scale objection to commercial scale wind is an important
consideration that needs to be taken into account.

Technology development - CHP and heat pumps are two technologies for which there is significant untapped
technical capacity. National technological developments are needed for deployment to be fully maximised, and
locally there will be opportunities to support firms involved in the associated supply chains

The large uplift in microgeneration in all scenarios, but particularly for the No new commercial wind scenario
may prove challenging.

Community ownership - awareness raising and potentially the development of a standardised framework for
initiating and running such schemes is needed to increase the current uptake which is minimal.

Environmental impacts

Overall the biggest environmental impacts are likely to result from commercial scale wind, plant biomass and
energy from waste. These technologies are prevalent in all scenarios other than No New Commercial Scale
Wind. However, the very high level of microgeneration that needs to be deployed to meet this scenario makes it
extremely challenging to meet and may have localised cumulative impacts.

Carbon and economic impacts from key technologies

From analysis of three technologies: commercial wind, energy from waste and microgeneration, key findings
are that onshore wind is the cheapest (in unit cost terms) technology to deploy and will achieve the highest
carbon savings

Wind is also most cost-effective in terms of job creation (i.e. cost per job) but microgeneration would create
more jobs (18,000 compared with 1,850 for commercial scale wind).

Source: SQW

Overall conclusions

The main conclusions arising from the study aré& tha

Cumbria has abundant natural resources for renewald energy, but the
deployment of these need to be undertaken in such way that does not
compromise the value and inherent quality of its ntral landscapes, many of
which are designated. Throughout this study, we hav respected the need to
ensure that projections for future energy deploymen do not detract from

Cumbria’s outstanding environment. Taking this and a range of other
constraints into account it is forecast in this stdy that Cumbria has deployable

onshore renewable energy resources of 606 MW by 2D3Nhen converted into
energy generation (GWh) and taking into accound léactors for the various
technologies, the potential energy generation &gsr1,861 GWh. This compares
with the energy demand projections provided in @ap which suggest, depending
on which pathway is followed, that future energgae could be between 14,000 and
18,000 GWh at 2030. This suggests that Cumbriadcordvide between 10 and 13%
of its energy requirements from onshore renewab}e2030. The UK Renewable
Strategy, 2009, suggests that 15% of total futunergy needs (and 30% of
electricity) should come from renewable source2®3%0, but it should be noted that
this aspiration is not expected to be disaggregatdéacal areas. Cumbria is currently

SQW LlE 162



Cumbria Renewable Energy Capacity and Deployment Study
Final report to Cumbria County Council

a net exporter of energy and this is likely to e tase for renewable energy due to
the abundance of natural resources.

. Interestingly, thecurrent installed and pipeline capacity (295 MW) aleady
exceeds the North West Regional Spatial Strategyeefricity target for 2010 for
Cumbria which was 237 MW. However it should be noted that this target wasel
on the North West Sustainable Energy Strategy whiak published in 2006 since
when there have been considerable advances indegwal developments for
renewable energy and more financial incentivesnang available. In addition, the
targets were calculated on a top down basis bytifgley projected energy demand
for the North West at 2030, calculating 20% of tfd@s the North West Sustainable
Energy Strategy set out for the North West to ni2€86 of its energy needs by 2020)
and then dividing this amount between Cumbria, Gines Merseyside, Lancashire
and Greater Manchester. Cumbria is a net energyreeqmnd likely to continue to be
so, particularly for renewable energy and therefibris important that targets are
developed on a capacity rather than a demand bagisalising upon the natural
resources with which the county is endowed.

. Cumbria needs to significantly increase its currentevel of deployment (295 MW
current installed and pipeline capacity) if it is b meet the 606 MW that is
considered deployable. The Deployment Projections provide the most easily
achievable mix as they are based on realistic gssoms concerned with economic
viability, supply chain, grid constraints and recg@tanning acceptance. THéK
Renewable Energy Strategy mix scenasiould require a substantial increase in
energy from waste which may not be realisable, sttileNo new commercial wind
scenario which is likely to be more politically acceptabknd has the least
environmental impacts, requires a substantial wpiif the deployment of
microgeneration. Some microgeneration technologiiesnot yet economically viable
on a widespread basis and this target is extrentaifenging in terms of the scale of
the uplift and viability of deploying this with ragds to owner interest, availability of
financial incentives, quality of stock and techrgptal development.

. Microgeneration provides an exciting opportunity interms of economic benefits
and particularly job creation. The analysis of qualitative aspects revealedttieate
are a good number of existing microgeneration llestaso there is a local labour
market benefit that can be achieved. Continued atipfia Feed in Tariffs, or other
financial incentives in the future, plus a suppatiocal policy environment should
help maximise take up. Potential funding sourcesvider scale roll-out retrofit and
new housing include European funding (already beingessed in Cumbria for
retrofit including renewable energy measures), ieeci06 and the Community
Infrastructure Levy. Supportive planning policigs also important particularly those
that require more than the minimum Code for Suatade Homes requirements and
Merton type policies where it is specified thateatain proportion of energy should
be generated on site.
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. Continued deployment of commercial wind is likely © be required to meet the
identified level from the deployment modelling andt is notable that some Local
Planning Authorities with large technical capacityhave no existing or planned
developments An appropriate planning environment, which is place across
Cumbria particularly with the Wind SPD in place, éssential as will be the
continuation of financial incentives. Wind also yides the cheapest option as
identified through the carbon and economic impawlysis and will achieve the
highest carbon saving. Whilst noting the importarmfe commercial wind in
Cumbria’s future renewable energy deployment mix,isi important to have
cognisance of the cumulative environmental impé#tas this can impose. Allerdale
for example has a significant installed capacitthwegards to commercial wind (at
just under 90 MW) yet could realistically deployuather 60 MW over the next 20
years. This is a fairly significant deployment aframercial wind within one district
which would not be without environmental impacts.

Recommendations

We are aware that Cumbria County Council and theal@ia Local Planning Authorities are
planning a series of dissemination eventd his is important and should not be restricted to
climate change officers or planning officers, butlide economic development colleagues
due to the important of renewable energy to the I@ian economy as recognised through
Britain Energy Coast’s proposals. Related to this,are aware that a series of training events
have been undertaken throughout 2011 to raise aesseof different types and scale of
renewable energy technologies amongst officerscantimunities. This could be built upon
with further awareness sessions for elected menilvdied to the findings from this report
and including site visits to provide first hand expnces of different types and scales of
renewable energy developments.

Individual LPAs may wish to undertakkarther work to refine the results and select the
most appropriate scenarios to provide the eviddmase to help to take forward their
renewable energy ambitions. This could be linkethtget setting to set a clear goal and also
enable measurement of progress. In addition, fughalysis may be important for individual
LPAs in relation to economic viability, opportumis, carbon abatement potential and
environmental impacts.

It is important that climate change and plannindicefs work closely with economic
development colleagues to ensure that maximisafioenewable energy development is seen
as central importance to the economy and commsniién-win solutions can be developed
providing there is ongoing communication and anregiption of each other’s policy goals
and aspirationsincreasing the profile of renewable energy to an a@rarching policy
priority linked to Britain’s Energy Coast proposals coutdvyide substantial economic and
environmental opportunities for Cumbria in to tlwufe. In addition, the skills opportunities
presented through the growth of the sector andupply chains need to be fully optimised
and it is recommended thatipply and demand mapping concerning skills and suygy
chain are undertaken for the increased deployment ofmass, hydropower and
microgeneration. Whist recognising the significationomic boost that can be provided
through capitalising upon renewable energy oppdias; it is important to also acknowledge
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the importance of tourism to Cumrbia’s economy #ralrole of the natural environment in
attracting visitors. Therefore cumulative impaatsl ghe consideration of landscape character
must be taken into account with regards to thagsibif individual developments.

Related to the above point, there is an identifiedd to develop an ongoing co-ordinating
group working to raise the profile of renewable energg ansure that future deployment is
maximised, within environmental constraints, andtths benefits are fed back into local
communities via the development of local supplyithiacommunity schemes etc. The
Cumbria Renewables Panel could potentially prothdevehicle.

Whilst there is already eeasonably well developed planning environmenin place with
regards to local policies and the wind SPD, th@m@ear to be some concerns with regards to
the interpretation and delivery of said policy. Rewing theconsistency of interpretation
and implementation of existing policiesincluding the Wind SPD across LPAs will help
foster a more supportive environment for the deplent of renewable energy within
Cumbria.

Due to thelandscape quality across Cumbria and prevalence d?rotected Landscapes,
we recommend that further work is undertakento fully understand and assess all of the
impacts from a significant uplift in renewable emedeployment, particularly commercial
scale wind:

. Identification of those special qualities of thetected Landscapes that are likely to
be particularly susceptible to the siting of windesgy developments within their
setting. In this context, the most important ofsihespecial qualities are likely to
relate to:

> perceptions of tranquillity, remoteness and nat@sd with turbines
introducing uncharacteristic features into the saghe

> important skylines where the backdrop to that skyllines outside the
Protected Landscape

> small-scale landscapes, such as small-scale enetosuhere large-scale
developments could dominate the scale of the lapisc

. Identification of the Zone of Theoretical Visibili{ZTV) from locations within the
setting of the Protected Landscape. Using a topbgral model, the ZTV will
identify where wind turbines of a set height withime setting of the Protected
Landscape might be visible from the Protected Leapls, thereby identifying where
the special qualities of the Protected Landscapintie affected.

. Assuming that there would be no commercial-scaledwiarge, medium or small-
scale turbines) in those parts of the setting whiggee is a likelihood that the special
gualities of the Protected Landscape might be ttec

In order totake the assessment of heat demand and potentialr fGHP developments
further , the following issues should be addressed:
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. a review of new development in the region and t¢eptial impact on CHP/low
carbon development; that is, those sites which eetiefined threshold and would
be most suited for the installation of CHP develepts or district heating schemes

. a review of potential major waste heat sourcehéndrea that could be captured to
provide heat for other uses

. a review of potential anchor loads (defined asdings or users with relatively large
and constant head demand).

. a review of existing heat distribution infrastruettand any planned district heating
systems in the county.
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