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Executive Summary

The UK Renewable Energy Strategy, published in 20@8nonstrated that the 2020 target of
15% renewables could be achieved and suggesteththatould require 30% of electricity,
12% of heat and 10% transport to come from renesvadalirces. To meet this involves a step
change in the provision of renewable energy capacithe UK and action at all geographic
levels to help to plan and deliver this strategyween now and 2020. In particular, most
onshore renewable energy development projects a@aoside range of commercial scale,
small and microgeneration technologies are comiofit sub-regional and local levels. In
support of this agenda and in order to provide\ademce base for local authorities, Telford
and Wrekin Council, on behalf of the West Midlandstal authorities and regional
stakeholders, commissioned this study to provieaewable Energy Capacity Study for the
West Midlands. A team led by SQW, supported by EadEnvironmental and CO2Sense,
was appointed to deliver the study.

The focus of the study has beerptasent the results at local authority and regional scales

for all of the technologies assessed. The projextidence base is highly relevant for use at
the local scale in response to the requirementsmtbnal planning policy when considering
the contribution of renewable energy and low carimitiatives and opportunities for climate
change mitigation and adaptation. This report ippsuted by 30 individual resource
assessments (one for each local authority), a plgrguide to facilitate local authorities in
developing appropriate planning policy for reneweabhergy and a hydropower assessment
study of the Middle Severn.

The evidence base provided through this study tespecific advantages of being based on
up to date data including local data sources, bieiftgmed by numerous other local and sub-
regional studies and beimgnsistent with national guidance. That is, the renewable energy
capacity assessment methodology published by DE@CCAG in 2010 (hereafter referred to
as ‘the DECC methodology’).

The study has produced a comprehensive assessfritietpmtential accessible renewable
energy resources at 2030. Whilst national targets are cast for 2020, and DECC
methodology refers to this date (for some, butalbtechnologies), it was considered that
2030 was more appropriate as it better aligns vattal planning horizons and provides
sufficient time for technological development amgldyment of major facilities.

The results of this assessment by technology gema}y resource/technology sub-categories
for the West Midlands are provided in Table 1. Thdl results, data sources and
accompanying assumptions are provided in the n@ily and annexes to this report.

Overall the study reveals potential accessiblewabhé energy resource of 54.2GW for the
West Midlands as a whole. The overwhelming majasitghe resource is comprised of wind
(71%) followed by microgeneration (25%) with bioraad hydropower contributing much
more modest proportions (3% biomass and less tRarhydropower). Placing this within

context, the most recent electricity consumpticatisics available for the West Midlands
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(DECC, 2009) show a total figure of 24,624GWh (eglént to 2.8GW capacity), whilst
most recent figures for renewable energy generatiithin the region show 188.5MW
(DECC, 2009) excluding solar photovoltaics and miind. These figures demonstrate how
the resource assessment identifjegential not deployable capacity, to which many other
constraints apply. It is inconceivable that 54.2@Wenewable energy will be generated by
2030, but there is clearly significant opportunity increase deployment well above the
current level which stands at less than 200MW.

Table 1: Potential accessible renewable energy resource in the West Midlands by technology (at 2030)

in MW
Technology group MW by technology Sub Category Sub Category MW by sub-
Level 1 Level 2 category
Wind (onshore) 38361 Wind — commercial Wind — commercial 36,727
scale scale
Wind — small scale Wind — small scale 1,634
Biomass 1204 Plant biomass Managed woodland 31
(electricity)
Managed woodland 36
(heat)
Energy crops 229
(electricity)
Energy crops (heat) 1,321
Waste wood 37
(electricity)
Waste wood (heat) 32
Agricultural arisings 51
Animal biomass (via  Wet organic waste 165
Energy from Waste)
Poultry litter 18
Municipal Solid Municipal Solid 209
Waste (MSW) Waste (MSW)
Commercial & Commercial & 145
Industrial Waste Industrial Waste
(C&IW) (C&IW)
Biogas Landfill gas 11
Sewage gas 34
Co-firing of biomass  Co-firing of biomass 106
(with a fossil fuel) (with a fossil fuel)
Hydropower 72 Small scale Small scale 72
hydropower hydropower
Microgeneration 13605 Solar Solar Photovoltaics 1,378
(PV)
Solar Water Heating 1,153
(SWH)
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Technology group MW by technology Sub Category Sub Category MW by sub-

group Level 1 Level 2 category

Heat pumps Ground Source Heat 2,215
Pump (GSHP)

Air Source Heat 8,859
Pump (ASHP)

TOTAL 54,171*

Source: SQW and Maslen Environmental (Figures neayatal due to rounding)!

A breakdown by upper tier authority is shown in Figure 1. Shropshire provides thedarg
capacity mainly due to its substantial wind reseurdollowed by the counties of
Staffordshire, Warwickshire, Herefordshire and Véstershire.

Figure 1: Regional renewable resource assessment by upper tier authority

B Herefordshire
M Telford and Wrekin
O Shropshire

O Stoke-on-Trent
O Birmingham

| Solihull

m Coventry

@ Wolverhampton
O Walsall

O Sandw ell

O Dudley

O Staffordshire
@ Warw ickshire
W Worcestershire

Source: SQW and Maslen Environmental

The following table provides a brief overview oktkey resource capacity identified within
each upper tier authority.

Table 2: Resource assessment results and capacity by upper tier authority

Local authority Resource assessment results Capacity (MW)
Herefordshire Substantial resource from large scale wind and 8,951
biomass, particularly energy crops

Telford & Wrekin Potential capacity largely comprised of onshore wind 1,270
and microgeneration

Shropshire Largest capacity for onshore wind, plus substantial 10,844
biomass specifically energy crops and hydropower

Stoke on Trent Relatively low capacity largely comprised of 594
microgeneration

Birmingham Substantial capacity from microgeneration and largest 2,210
capacity for energy from waste

Solihull Relatively low capacity largely comprised of 672
microgeneration

! This total excludes Managed Woodland (ElectriciBfergy Crops (Electricity) and Waste Wood (Heatjhe

production of electricity and heat are mutuallylesive for these technologies.
SQW -
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Local authority Resource assessment results Capacity (MW)

Coventry Relatively low capacity largely comprised of 681
microgeneration

Wolverhampton Relatively low capacity largely comprised of 626
microgeneration

Walsall Relatively low capacity largely comprised of 613
microgeneration

Sandwell Relatively low capacity largely comprised of 628
microgeneration

Dudley Relatively low capacity largely comprised of 781
microgeneration

Staffordshire Large wind capacity, plus microgeneration and 9,400
biomass, specifically energy crops, and the only area
with the potential for co-firing (L06MW) due to the
existence of Rugeley Power Station

Warwickshire Large wind capacity plus microgeneration and 9,085
biomass, specifically energy crops

Worcestershire Large wind capacity plus microgeneration and 7,817
biomass, specifically energy crops and the largest
hydropower capacity

Source: SQW and Maslen Environmental

In addition to the key sources included within tesource assessment (onshore large and
small scale wind, biomass, hydropower and microgdita), initial assessments were
undertaken with regard to the potential that cduddachieved from solar farms and solar
infrastructure (i.e. solar panels alongside motgs)a These were undertaken more for
contextual purposes and therefore have not proddetiitive results that could contribute to
the overall identified potential capacity.

The initial assessment of low carbon energy paérttiat is, Combined Heat and Power or
tri-generation (to include cooling) and districtatiag schemes, is important as this could
provide a substantial opportunity for community-sghemes. Unlike most of the renewable
energy categories which are assessed on the Haie supply side (resource availability),
low carbon opportunities are a function of avakdahkat demand. The low carbon energy
potential has been derived from a new strategit ima@ for the West Midlands specifically
created for this study. The results of this iniiabessment are provided in Table 3.

Table 3: Current low carbon energy potential by upper tier authority

Local authority Domestic Commerci Above Additional Total % of Total
Demand al Demand 3000 demand in Demand Demand
GWh/yr GWh/yr kw/km 2 the area (GWhyr)
only with (GWhlyr)
Combined
Demand
(GWhlyr)
Herefordshire 0 0 0 0 0 0
Telford & Wrekin 0 0 315 0 315 2
Shropshire 0 0 0 0 0 0
Stoke on Trent 73 248 652 155 1,128 7
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Local authority Domestic Commerci Above Additional Total % of Total
Demand al Demand 3000 demand in Demand Demand
GWh/yr GWh/yr kw/km 2 the area (GWhyr)
only with (GWhlyr)
Combined
Demand
(GWhlyr)
Birmingham 1,689 1,525 2404 637 6,254 40
Solihull 55 0 383 2 440 3
Coventry 446 287 441 141 1,315 9
Wolverhampton 161 127 680 83 1,052 7
Walsall 66 205 368 68 707 5
Sandwell 227 227 1,173 60 1,686 11
Dudley 111 0 866 31 1,008 7

STAFFORDSHIRE
TOTAL 90 277 493 109 969 6

WARWICKSHIRE
TOTAL 75 0 365 21 461 3

WORCESTERSHIRE
TOTAL 0 0 226 0 226 1

WEST MIDLANDS
TOTAL 2,992 2,896 8,366 1,306 15,559 100

Source: SQW and Maslen Environmental (Figures neayatal due to rounding)

It can be seen that the theoretical potential dar tarbon energy technologies in the West
Midlands is 15,559GWh/yr (1.8GW), with the more ey built environment of
Birmingham accounting for over 40% of this. lwserth noting that this reflects a theoretical
potential for low carbon energy development. Theam that could be harnessed in reality
would be dependent on a more detailed assessméme chndidate sites with economic and
engineering surveys carried out to evaluate ind@idite suitability. An initial assessment of
waste heat has also been undertaken.

Finally, the study also undertook a review of cnotrelectricity and gas infrastructure
constraints and grid connection and access isJues.review identifies the key providers
and current issues with regards to connection andss, the key one being that proximity to
the grid is highest within urban areas (which algo avhere extensions and capacity

improvements are planned), whilst the largest retdsvenergy resource is within the rural
areas.

The data assembled within this study provides aensive evidence base for local policy
making and action. The primary conclusions arigiog the project are that:

. Thereis a very large potential accessible onshore renewable energy resource in
the West Midlands region (54.2GW) although further work is required to
identify the proportion of this potential that would be considered viable. It is
important that this is recognised as potentialdepioyable capacity.

SQW -
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. Because the total potential capacity is so largeal Authorities (LAs) can play to
their own strengths with regards to maximising tise of the resource available to
them. There are margifferent routes through which local contributions to the
2020 target of 15% energy from renewables can be reached providing a
significant degree of flexibility.

. Related to the abovehilst commercial scale onshore wind and microgeneration
provide the most abundant resource (93% of the potential capacity identified) and
deployment of only a small proportion of this resmuwould substantially increase
the region’s current level of renewable energy gatien, the deployment dfrge
biomass developments could also make a large proportional contribution to the
absolute amount deployed in 2030.

. The West Midlands has a theoretical capacity potential of approximately 2GW
for low carbon sources - Combined Heat and Power or tri-generation (tuide
cooling) and district heating schemes. This wagafurther and more detailed
consideration particularly for the conurbation ofrBingham which accounts for
40% of the identified potential.

. Those areas with most potential (particularly for wind) are in the more rural
areas which are at the greatest distance from grid connections. With future plans
to upgrade and improve grid connections and capdaing mainly within urban
areas, capitalising upon this potential resourdi&esdy to prove challenging.

This study provides an extensive and comprehersiigence base for local authorities and
regional stakeholders. However, it represents timaptetion of the first stage in terms of
identifying theoretical potential and now needstHar consideration to translate into
realisable deployment potential. The study’s keypnemendations are set out below:

1) As detailed above, this assessment of renewablgyenesource potential has been
developed through identifying the naturally ocaugriresource and applying some
high level constraints in accordance with the matiomethodology.It does not
represent the potential that could, should or is likely to be deployed. It is essential
that the report's findings are disseminated and moted as such. Any
misinterpretation of this overarching message maytd the detriment of future
renewable energy deployment within the West Midsand

2) The study has disaggregated results to the levehdiVidual LAs supported by
individual resource assessment datasheets (awiltbm www.telford.gov.uf.
These individual assessment results provide arsigobint from which LAs should
undertake further work to better understand dpportunities and challenges that
need to be addressed to maximise renewable energy deployment withinr theeas.
This work could consist of the following:

> Identification of deployment constraints and how they apply locally.
These should be filtered to focus on the conssdimit are likely to have a
material impact on the potential deployment of theoretical opportunity.

SQW -
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These are likely to include economic viability, plypchain, transmission
constraints, and planning constraints.

> Development of deployment scenarios to 2030 building in the above
constraints to develop a range of quantified ttajges supported by
gualitative narratives — these can include cautiang stretch targets as a
percentage of future projected electricity demand.

> Further work with local communities to promote renewable energy
schemes, supported by the increased focus ondotalnd financial support
available to promote such initiatives.

LAs should use the accompanying planning guide risuee that theiplanning
policy guidance promotes renewable energy within identified constraints and that
this is well understood by planning officers, deyslrs and local communities.
Monitoring of the deployment of renewable energypudth be taken seriously to
understand how well LAs are progressing againstiateynal targets set. As national
energy and planning policy are both in a stateoofs@erable flux, it is essential that
all stakeholders keep abreast of developing pdiny legislation to ensure that they
are acknowledging and maximising all opportuniti@snaximise renewable energy
deployment.

Related to the above, the Low Carbon Economy Pnogra will work closely with
LAs and other stakeholders taximise capacity, knowledge and skills within
planning and other renewable energy practitiongssthis is still a relatively ‘new’
area, LAs within the West Midlands should work ellgstogether to maximise good
practice sharing and learning. Several LA groupiags working together on joint
core strategies and this evidence base provides wWith the opportunity to develop
joint policies and maximise learning through ecoremof scale.

SQW -
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1: Introduction

Background to the study

SQW, working with Maslen Environmental and CO2Sengas commissioned by Telford
and Wrekin Council, on behalf of the West Midlantiscal Authorities (LAs) and regional
stakeholders, in December 2010 to undertake a resburce assessment for onshore
renewable and low carbon energy capacity for thetWkdlands. The study was undertaken
to achieve consistency with the 2010 national rexi@vcapacity methodology produced for
the Department for Energy and Climate Change (DE&)the Department of Communities
and Local Government (DCLG) by SQW (hereafter refto as ‘the DECC methodology’).

The study was overseen by a Steering Group camgisti representatives from Telford &
Wrekin Council, Advantage West Midlands, Cannockagth Council (on behalf of the
Staffordshire Steering Group), DECC, Energy Savifigust, Environment Agency,
Government Office West Midlands, Solihull Cound@ystainability West Midlands, West
Midlands Councils and Worcestershire County Coundéither stakeholders contributed to
the project via a workshop on 24 January 2011 soudis initial findings with regards the
resource assessment results as well as via caimmdt@aonducted by the project team during
the resource assessments (further details of thkstwop programme are provided in Annex
D).

This report is supported by four further outputdl @ which can be accessed from
www.telford.gov.ul:

. 30 individual LA focused resource assessments simgythe study’s results at a
more local level

. GIS data and maps for each LA demonstrating théysisaundertaken as part of the
study
. A planning guide to help Local Planning Authoriti@gfAs) facilitate the increased

deployment of renewable energy technologies at¢hes®/est Midlands

. Middle Severn hydropower study.

The West Midlands is committed to becoming a lowboa economy. In order to increase its
contribution towards meeting 15% of the UK’s energeds from renewables by 2020 (as
required by the UK Renewable Energy Strategy, 200@ need for a consistent evidence
base across its LAs was recognised. The specditdtir this study identified the evidence
base as being essential to developing a targetedefwork for planning and delivering

renewable energy installations to support low carboonomic growth and the creation of
sustainable communities.

For this study, energy capacity is assessed at. Z080rationale for this date is that it aligns
well with providing an evidence base for local plang horizons and also provides sufficient
time to allow for infrastructure to be put in placeorder to realise the deployable capacity.

SQW -
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The DECC methodology does not specify a timelinerésource assessments although for
some technologies it does offer methods focusingagsessments to 2020. Other regional
studies are known to use 2020 or 2030 as the assets$iorizon. For some technologies,
such as wind, future capacity will not necessaiilgrease (although load factors will
improve). However, others which are more relatedansumption and development, such as
waste and microgeneration associated with buildings/ change relatively significantly and
this can be factored in based on existing projastidor example as a result of housing
growth and development.

The Steering Group also requested that assessiarenfgovided for 2050 where there is a
significant foreseeable change from 2030. Whilst piojections are less robust due to the
potential for technological development and théangle on less clear assumptions around
household growth and development, these have bexidpd on a straight line trajectory
basis for those technologies where there is evelemsuggest that the resource capacity will
continue to increase or decrease from 2030 to 2@&@ Annex E for further details.

The renewable energy resource assessment at tbeakbpvel is supported by 30 separate
resource assessments (one for each LA) which caacbessed fromvww.telford.gov.uk
The resource assessment is also supported by ewranfi the West Midlands electricity
distribution network capacity. The network capac#yiew provides an understanding of the
areas of the electricity distribution network tldat have the capacity and those which do not
have the capacity to connect and accommodate ielacgenerated from renewable energy
sources is a key requirement to facilitate deplaymi€his is contained in Chapter 4.

The project is linked to the West Midlands Local therity Low Carbon Economy

Programme, which is managed by Sustainability Viidistands on behalf of Improvement
and Efficiency West Midlands and funded from theénm@te Change Skills Fund. The
Programme runs until December 2011 and supports tAsmplement current and

forthcoming government policies on energy and devadaptation, with a particular focus on
the planning system. Its overarching aims are to:

. Help the leadership of LAs and local strategic menghips realise the benefits to be
gained from carbon and cost reduction, climate tadimm and green job creation
through agreed plans, policies and actions.

. Facilitate the delivery of increased renewable gneaupply and climate adaptation
through the activities of LA planning processes.

. Allow LA planning and other key departments to eggganore effectively with
communities to help support or bring forward morergy saving and renewable
energy schemes.

In order to support these aims, the project sptifin included the requirement to produce
energy planning support guidance to assist LAdairtconsideration of planning decisions
on the use and location of low carbon and renewahkrgy technologies. The planning
guidance is the subject of a separate report wbioks-refers to the resource assessment
results

SQW -
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Finally, the project specification included the uggment for a more detailed hydropower
resource assessment involving an analysis of tdeoppwer potential and constraints along
the middle Severn from Shrewsbury to Worcester, ctvhhas been funded by the
Environment Agency. This, again, is the subjectaoSeparate report, but the resource
assessment in this document includes a broadessasset of hydropower potential capacity.

Current renewable generation capacity and total energy demand

Current renewable energy generation within the Wdatdlands stands at 188.5MW
(sufficient to satisfy total energy demand for ard80,000 households) which is comprised
of contributions from various technologies as dethbelow (please note figures for solar
photovoltaics and micro wind are only providedra hational level — 26.5MW and 20.4MW
respectively).

Table 1-1: West Midlands Renewable Energy Generation, 2009

Hydropower Wind & wave Landfill gas SEWELENES Other biofuels TOTAL

0.6 0.6 55 18.4 113.9 188.5

Source: DECC, 2009

Clearly Table 1-1 indicates that the West Midlamistarting from a low base in terms of
realising its renewable energy potential. Howeitemust also be understood that this study
provides an assessmentpaftential not deployable renewable energy potential. Whilst the
DECC methodology requires that some headline caing$r are built into the assessment
(such as minimum wind speeds for onshore wind, qta of properties suitable for
microgeneration etc), it does not take into accounte detailed economic, environmental
and social constraints which are likely to reduds tapacity considerably. Also, it does not
take into account load factors. Once these arentaite account the potential contribution of
renewable sources is reduced to a greater degaeddhconventional sources. For example,
for onshore wind, due to varying wind speeds ahérdfactors, it is widely accepted that only
27% of potential wind capacity will convert intceetricity generated.

At the stakeholder workshop on 24 January 201hatBnvironment Agency in Solihull, it
was requested that the report should identify gnelgmand. The purpose of this is to
compare the identified renewable energy capacith wnergy demand to understand what
proportion of potential capacity would need to kepldyed to meet the UK Renewable
Energy Strategy target. The most recent electricitysumption statistics available for the
West Midlands (DECC, 2009) show a total figure df624 GWh (equivalent to 2.8 GW
capacity). This is well below the overall identdigotential renewable electricity capacity
identified for the West Midlands at 2030. Howevers important to note that:

. energy demand has not been projected forward t6/2080 further analysis would
be required in order to do so

. potential energy demand does not take accounttafieié deployment factors such as
economic viability, supply chain and planning coaistts

2 hitps://restats.decc.gov.uk/cms/assets/UploadsiiRe2009/Regional-2009/Regional-spreadsheets-2009.xls

SQW
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the actual energy generation from the potentiabweble energy capacity would be
affected by reduced load factors of some renewsdaleces.

Structure of the report

The remainder of the report is comprised of thioWaihg chapters:

Chapter 2 explains the methodology and summariseswork undertaken at the
Scoping Stage to tailor the assumptions of the DE@Ehodology to the regional
and local characteristics of the West Midlands whequired

Chapter 3 provides the resource assessment results

Chapter 4 details the outcome of the West Midlagldstricity distribution network
capacity assessment

Chapter 5 sets out our conclusions and recommemsati

In addition there are seven annexes in a suppattiegment covering:

review of local studies
underlying assumptions
references

stakeholder workshops
projections to 2050
energy crops low scenario

distribution network grid review annexes.

SQW
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2: Methodology

Methodology for the accessible renewable energy resource
assessment

Figure 2-1 sets out the key stages which the DE@hadology 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
methodology does not cover stages 5 to 7, whidgmately lead to target-setting. This study
is fundamentally concerned with stages 1 to 4.

Figure 2-1: 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 Ggpitethodology: Methodology for the English Regio2010

Table 2-1 provides a summary of the DECC assessmeniess which the regions are
required to undertake through the stages (1 anaf2)dentifying the opportunity for
harnessing renewable energy resources on the dfasisat is naturally available within the
context of the limitations of existing technologyligions and then addressing the constraints
(stages 3 and 4) to the deployment of technoldgieslation to the physical environment and
planning regulatory limitations, in order to idénta more realistic measure of capacity and
potential.

SQW -
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Table 2-1: DECC Methodology

Main element Stage and description

Opportunity analysis

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

Stage 2: Technically accessible resource Regions need to estimate how much of the natural

resource can be harnessed using commercialised
technology (currently available or expected to reach the
market by 2030).

Constraints analysis

Stage 3: Physical environment constraints Regions need to explore the physical barriers on
deployment such as areas where 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 regulatory constraints Regions need to apply a set of constraints relevant to
each renewable technology 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 Hsedever, there are problems adhering
to the guidance set out in the DECC methodologyéone of the technology assessments, as
the data sources suggested within the guidancaatenger available in practice, or have
been superseded by new and/or improved data.dls important to note that the DECC
methodology was designed to identify the poterfitiarenewable energy at a regional level as
opposed to at a local authority level, therefommes of the data sources and assumptions
proposed within the DECC methodology have had tarnended/refined to take account of
the requirements of this study and the need taqdregate the results down to the local level.

A detailed review has been undertaken of the requents of the DECC methodology (that
is, the proposed assumptions for undertaking tlsesasnent of potential for each of the
renewable energy technologies). This has beennr@diby a review of the wealth of research
undertaken in the West Midlands at the regionab-regional and local scales concerning
renewable and low carbon energy development. AnAexof the supporting Annex
document) provides a review of these studies ams@sass the extent to which they are
consistent (or otherwise) with the proposed assessmethodology. Annex B then provides
the revised assumptions adopted in this study apthies where and why these differ from
the DECC methodology.

SQW =
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The accessible renewable energy resource

The assessment of potential accessible resourcadlgraepresents the opportunity for

harnessing the renewable energy resource on the bfasvhat is naturally available and

accessible. Some natural resources, for exampée aold wind, are available in abundant
supply. In these cases the analysis focuses on tivbatvailable technology can capture and
convert into useful energy.

The resource and technological scope for the @etaslssessment focuses on land-based
renewable categories only, as offshore sources@reelevant to the West Midlands due to
its geography. The technologies include commemiale renewables and microgeneration
(on-site and building integrated renewables).

Table 2-2 provides the full list of the renewabtey categories and sub-categories covered
by the DECC methodology. These are largely condistéth the categories that have been
used in previous energy assessments at the sumalasicale although few studies include
precisely the same categories.

The DECC methodology applied in this project is antexhaustive approach to renewable
resource calculation. Instead it seeks to develdpoad assessment of renewable energy
resources at the sub-national scale using the smouess of calculation as other regions,
hence allowing a like-for-like comparison acrodgta regions of England. As such, some of
the assumptions made are broad and further detaitell has been required to determine
specific characteristics of resources and/or teldymes in this project. Full details of the
assumptions made and alternative data sourcestosaddress data gaps can be found in
Annex B.

Table 2-2: Renewable categories covered by the study

Category Sub-category level 1 Sub-category level 2

Wind Wind — commercial scale

Wind — small scale

Biomass Plant biomass Managed woodland
Energy crops

Waste wood

Agricultural arisings (straw)

Animal biomass (via Energy from Wet organic waste
Waste)

Poultry litter
Municipal Solid Waste (MSW)
Commercial & industrial Waste (C&I)
Biogas (Energy from Waste) Landfill gas
Sewage gas

Co-firing of biomass (with a fossil
fuel)

SQW
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Category Sub-category level 1 Sub-category level 2
Hydropower Small scale hydropower
Microgeneration Solar Solar Photovoltaics (PV)

Solar Water Heating (SWH)
Heat pumps Ground Source Heat Pump (GSHP)?

Air Source Heat Pump(ASHP)*

Source: SQW

% This category covers horizontal trench and velrticaehole systems across the closed loop and lopertypes
(open loop GSHP uses ground water from an aquifer)
4 Only those systems that achieve a coefficientesfggmance (COP) in line with the Renewables Directiv

(European Parliament and Council, 2009)
SQW *
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3: Potential accessible renewable resource

Introduction

As outlined in Chapter 1, developing the regionatience base for the West Midlands has
involved a sequential process. In this chaptercaxer the results of the potential accessible

renewable energy resource, stages 1 to 4 as defirtled national methodology.

Table 3-1 lists the potential accessible resource#éch technology that has been assessed for

the West Midlands region.

Table 3-1: Potential accessible renewable energy resource in the West Midlands by technology (at

2030) in MW
Technology group MW by technology Sub Category Sub Category MW by sub-
group Level 1 Level 2 category
Wind (onshore) 38,361 | Wind - commercial Wind — commercial 36,727
scale scale
Wind — small scale Wind — small scale 1,634
Biomass 1,204 | Plant biomass Managed woodland 31
(electricity)
Managed woodland 36
(heat)
Energy crops 229
(electricity)
Energy crops (heat) 1,321
Waste wood 37
(electricity)
Waste wood (heat) 32
Agricultural arisings 51
Animal biomass (via | Wet organic waste 165
Energy from Waste)
Poultry litter 18
Municipal Solid Municipal Solid 209
Waste (MSW) Waste (MSW)
Commercial & Commercial & 145
Industrial Waste Industrial Waste
(C&IW) (C&IW)
Biogas Landfill gas 11
Sewage gas 34
Co-firing of biomass | Co-firing of biomass 106
(with a fossil fuel) (with a fossil fuel)
Hydropower 72 | Small scale Small scale 72

SQW
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Technology group MW by technology Sub Category Sub Category MW by sub-
group Level 1 Level 2 category
hydropower hydropower
Microgeneration 14,171 | Solar Solar Photovoltaics 1,378
(PV)
Solar Water Heating 1,153
(SWH)
Heat pumps Ground Source Heat 2,215

Pump (GSHP)

Air Source Heat 8,859
Pump (ASHP)

TOTAL 54,171 54,171°

Source: SQW and, Maslen Environmental (Figures nayotal due to rounding)

The above table shows that the total potential ssilbke renewable energy resource in the
West Midlands is 54.2GW. The overwhelming majodfythe resource is comprised of wind
(71%) followed by microgeneration (25%) with bioraad hydropower contributing much
more modest proportions (3% biomass and less tiahytdropower).

West Midlands Accessible Resource Results — by local authority

Figure 3-1 illustrates how the share of the potdrdccessible renewable energy (electrical
and heat) is distributed across the 14 upper tigragities.

Figure 3-1: Regional renewable resource assessment by upper tier authority

B Herefordshire
M Telford and Wrekin
O Shropshire

O Stoke-on-Trent
O Birmingham

@ Solihull

m Coventry

@ Wolverhampton
O Walsall

O Sandw ell

O Dudley

O Staffordshire
@ Warw ickshire
B Worcestershire

Source: SQW and Maslen Environmental

Based on the potential accessible renewable enagyurce, Shropshire district has the
greatest potential with 21% of the total, largelyedto its extensive wind resource.
Staffordshire, Warwickshire and Herefordshire alié the potential for significant renewable
energy generation, largely from wind.

5 This total excludes Managed Woodland (Electricjtgnergy Crops (Electricity) and Waste Wood (Heatjhe

production of energy and heat are mutually excki$dr these technologies.
SQW -~
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Table 3-2, Table 3-3 and Table 3-4 detail the pakaccessible resource for each of the
local authorities of the West Midlands in more ddtay technology) and Figure 3-1 displays
the geographic split (in MW capacity) of the tatapacity from Table 3-1.

Table 3-2: Accessible energy resource for onshore wind, hydropower and microgeneration by local
authority (at 2030)

Local authority ONSHORE WIND HYDRO- MICROGENERATION
POWER
Large Small Hydro- Solar Solar Ground Air
scale scale power Phot(_)— Wate_r source Source
MW) MW) MW) voltaics Heating gﬁﬁ:ps gﬁﬁ:ps
(MW) (MW)
(MW) (MW)
Herefordshire 7,786 237 15 67 53 97 388
Telford & Wrekin 799 52 2 39 31 61 243
Shropshire 8,908 358 12 116 90 170 681
Stoke on Trent 8 0 0.1 55 46 93 370
Birmingham 52 0 1 194 169 339 1,355
Solihull 214 0 0.1 41 36 72 286
Coventry 6 0 0 60 52 107 429
Wolverhampton 0 0 0 51 43 102 409
Walsall 59 0 0 53 44 87 349
Sandwell 25 0 0.1 64 51 93 371
Dudley 13 0 0.1 80 70 119 475
Cannock Chase 40 0 0 22 18 40 160
East Staffordshire 1,209 45 2 32 25 48 191
Lichfield 1,148 45 0.4 26 21 42 167
Newcastle-under-Lyme 540 27 0.1 28 24 46 184
South Staffordshire 497 0.0 0.3 27 22 42 170
Stafford 1,901 40 2 40 34 59 237
Staffordshire 42 170
Moorlands 1,208 52 3 29 22
Tamworth 23 0 0.1 15 12 25 102
STAFFORDSHIRE 6,565 209 8 219 179 345 1,381
North Warwickshire 915 66 1 20 16 28 114
Nuneaton & Bedworth 95 0 0 66 67 89 355
Rugby 1,336 60 0.3 26 22 41 163
Stratford-on-Avon 3,547 211 4 44 35 65 259
Warwick 776 48 1 34 29 56 225

SQW
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WARWICKSHIRE
Bromsgrove
Malvern

Redditch
Worcester
Wychavon

Wyre Forest

WORCESTERSHIRE

Electricity (MW)
Heat (MW)

Total (MW)

6,669

672

2,035

110

0.1

2,259

546

5,623

36,727

36,727

384

108

115

0.0

0.0

148

23

393

1,634

1,634

0.0

0.1

27

72

72

190

25

26

18

20

35

24

149

1,378

1,378

168

19

23

14

17

30

19

123

1,153

1,153

279

39

42

31

38

60

41

251

2,215

2,215

1,116

156

168

125

150

241

164

1,005

8,859

8,859

Source: SQW and Maslen Environmental (Figures neayatal due to rounding)

SQW
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Table 3-3: Accessible energy resource for biomass by local authority (at 2030) in MW

Local Authority

T 3 3 =z 'é 8 5

25 25 e = = 2. 28 <8z . 2 =

s S8z §8 = E =8 82z %382 5 8 s S3
Herefordshire 6 7 42 241 1 1 9 26 12 7 4 0 0 0
Telford & Wrekin 0.2 0.2 4 24 1 1 2 2 1 7 5 0.3 0.5 0
Shropshire 9 11 70 405 2 1 12 54 4 13 6 0.4 1 0
Stoke on Trent 0.1 0.1 0.1 1 2 1 0.0 1 0 10 6 0 3 0
Birmingham 0.2 0.2 1 6 8 7 0.2 1 0 42 27 0 16 0
Solihull 0.1 0.1 1 6 2 1 1 1 0 8 5 0 0.4 0
Coventry 0.1 0.1 1 3 2 2 0.1 0.4 0 13 9 0 0 0
Wolverhampton 0.0 0.1 0.2 1 2 1 0.0 0.1 0 11 6 0 1 0
Walsall 0.1 0.1 0.2 1 2 1 0.1 0.3 0 10 7 0.4 0 0
Sandwell 0.1 0.1 0.2 1 2 2 0.0 0.3 0 11 9 0.4 0 0
Dudley 0.1 0.1 0.2 1 2 2 0.0 0.2 0 12 8 1 0 0
Cannock Chase 0.2 0.2 1 0.5 0.1 0.2 0 3 2 2 0 106
East Staffordshire 1 1 1 1 1 9 0.2 4 4 0 1 0
Lichfield 1 1 1 1 2 3 0 4 3 0 0 0

® Municipal Solid Waste
” Commercial and Industrial Waste
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Local Authority

o k] _ = ()]

32 32 g g £, - g > 2

52 ¥g% ¢ gg 32§ EESY Fis-.: 0 8§ sf

g g£2L = £ 258 2z 388 2 38 E 8 82
Newcastle-under-Lyme 1 1 1 1 0.2 5 0 4 3 0 0 0
South Staffordshire 1.0 1.2 0.5 0.4 2 4 0.4 4 2 0 2 0
Stafford 2 2 1 1 2 15 0 4 4 0.3 1 0
Staffordshire Moorlands 1 2 0.5 0.4 0.1 14 0.1 3 2 0 1 0
Tamworth 0.1 0.1 0.4 0.4 0.1 0.2 0 2 2 0.3 0 0
STAFFORDSHIRE TOTAL 7 8 45 259 5 4 7 50 1 29 21 2 4 106
North Warwickshire 0.4 0.5 1 1 2 2 0 3 2 2 0.3 0
Nuneaton & Bedworth 0.1 0.1 1 1 0.3 0.4 0 5 2 0.5 0 0
Rughby 1 1 1 1 2 4 0.1 4 2 1 0.3 0
Stratford-on-Avon 1 2 1 1 7 6 1 4 3 0 1 0
Warwick 0.4 0.5 1 1 2 1 0 4 4 1 3 0
WARWICKSHIRE TOTAL 3 3 34 194 4 3 13 14 1 19 14 4 5 0
Bromsgrove 1 1 1 0.5 0.5 3 0 3 2 0.2 0 0
Malvern 2 2 0.4 0.3 2 5 0.4 2 2 0.1 0 0
Redditch 0.2 0.2 1 1 0.1 0.4 0 2 3 0 0 0
Worcester 0.1 0.1 1 1 0.0 0.1 0 3 4 0 1 0
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Local Authority
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Wychavon 2 2 1 1 4 5 0 4 3 1 0 0
Wyre Forest 1 1 1 0.4 0.4 1 0 3 2 0 1 0
WORCESTERSHIRE
TOTAL 5 6 31 178 4 3 7 15 0.4 17 16 2 2 0
Electricity (MW) 31 229 37 51 165 18 209 145 11 34 106
Heat (MW) 36 1,321 32
Total (MW) 31 36 229 1,321 37 32 51 165 18 209 145 11 34 106

Source: SQW and Maslen Environmental (Figures neayatal due to rounding)

SQW *
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Taking the totals from each table provides theofeihg overall total of accessible energy
resource within each local authority and countyijciwhs also shown as a proportion of the
regional total.

Table 3-4: Total amounts of accessible renewable energy resource by local authority (MW)

Local authority Electricity (MW) Heat (MW) Total (MW) Percentage of
regional total
Herefordshire 8,213 787 8,951 17
Telford & Wrekin 915 360 1,270 2
Shropshire 9,566 1,359 10,844 20
Stoke on Trent 85 511 594 1
Birmingham 343 1,875 2,210 4
Solihull 274 401 672 1
Coventry 91 592 681 1
Wolverhampton 71 557 626 1
Walsall 132 483 613 1
Sandwell 112 518 628 1
Dudley 116 666 781 1
Cannock Chase 176 219 395 0.7
East Staffordshire 1,309 266 1,573 3
Lichfield 1,443 231 1,674 3
Newcastle-under-Lyme 608 255 862 2
South Staffordshire 540 237 775 1
Stafford 2,011 333 2,342 4
Staffordshire Moorlands 1,314 237 1,549 3
Tamworth 89 140 184 0
STAFFORDSHIRE TOTAL 7,234 2,177 9,400 17
North Warwickshire 1,014 159 1,173 2
Nuneaton & Bedworth 170 511 681 1
Rugby 1,437 227 1,662 3
Stratford-on-Avon 3,830 360 4,188 8
Warwick 909 312 1,187 2
WARWICKSHIRE TOTAL 7,327 1,764 9,085 17
Bromsgrove 815 216 1,030 2
Malvern 2,199 235 2,432 4
Redditch 135 171 305 1

SQW =
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Local authority Electricity (MW) Heat (MW) Total (MW) Percentage of
regional total
Worcester 34 206 239 0
Wychavon 2,471 334 2,802 5
Wyre Forest 636 226 830 2
WORCESTERSHIRE TOTAL 6,489 1,566 7,817 14
WEST MIDLANDS TOTAL 40,847 13,616 54,171 100

Source: SQW and Maslen Environmental (Figures neayatal due to rounding)

The following sections provide further detail ore ttechnology resource analysis including
regional and local authority results, maps, comamntand key assumptions. Each
technology is analysed in terms of:

. definition and scope (for broad technology catezgri
. main assumptions (with further detail provided inngx B)
. results — all of which relate to a forecast of hmential accessible resource for

renewable energy production in 2030

. capacity to 2030 and 2050 — explaining how the ciphas been projected forward
(with additional results concerning 2050 projecsi@ontained in Annex G for those
technologies where the capacity is likely to change

. conclusion.

SQW =
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Technology by technology assessment

Commercial scale wind

DEFINITION AND SCOPE

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 for commercial energy generation and
supply. The majority of these 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, 2010

The UK has significant scope for wind energy getiend A modern 2.5MW turbine at a
suitable site will generate in the region of 6.5GWflelectricity each year, which, using the
UK average household consumption figures, wouldegege enough electricity to power over
1,400 homes. The Committee on Climate Change’s 28p08rt on ‘Building a Low Carbon
Economy’ advised that on and offshore wind togetbeuld deliver 30% of the UK’s
electricity by 2020.

Main Assumptions

The assessment identified areas which might propatential opportunities for commercial
wind farm development which were not subject tohhigvel constraints. The assessment
process followed the DECC methodology to identifighhlevel constraints which are
presented in Annex A and discussed below. Withi itentified area, it is assumed that
9MW of capacity per kfcan be installed. Using a density allows for misiting
constraints, such as isolated dwellings, to beéatly accounted for.

The first part of this assessment identified argitls sufficient wind (i.e. areas with average
wind speeds above 5m/s at 45m above ground lag), (however at the stakeholder
engagement meeting on the 24 January 2011 it vegdigiited by a number of commercial
wind energy developers that they only considerssitéh a wind speed above 6m/s at 45m
agl. Under this definition, only small areas in WWest Midlands, especially within the deeper
valleys in Herefordshire and Shropshire, had insigffit wind for commercial wind farm
development.

High level constraints for commercial wind farm dpment falls into five main categories:

. urban areas and communication links (subject téebsjf
. landscape designations — National Parks and Are&utstanding Natural Beauty
(AONBSs)

8 Source: Renewables UK

SQW =
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. nature designation — SSSI (Sites of Special Séientnterest), SPAs (Special
Protection Areas), SACs (Special Areas of Consemgt RAMSARs and NNR
(National Nature Reserves)

. heritage designations (listed buildings, parks gadlens, etc) and
. aviation and military constraints.

Below is a detailed discussion on how some of trestraints were applied.

Landscape constraints

A conservative approach was used within the asssdsin assuming that due to their
landscape value, all AONB and the Peak Districtidteti Park are not available for wind
farm development. This assumption has been diedusgh Natural England and is in line
with Peak District National Park Authority guidadcend the 2008 West Midlands Wind
Resource Stud) However, commercial wind development is not aisvauled out from
AONBs (for example, their potential is included it the Staffordshire Renewable Energy
Capacity Stud¥/) and so assessing suitability for commercial wirdelopment in AONBs in
the region should be subject to further assessnienis assessment could include landscape
capacity studies.

No buffer zones have been placed around landscapgrations, as this is in line with
PPS2% . However it should be noted that the developneémommercial wind farms near
or ‘in the setting of’ landscape designations cdude detrimental effects on the landscape
value of that area and as such will require comalile consideration within a planning
application for a large scale wind energy develapme

Military Constraints

As a requirement of the DECC methodology, the Migisf Defence (MOD) was consulted
regarding MOD constraints, however in the timesaalailable for the study, we did not
receive a direct response; only very high levebiimfation was available. This means that
further MOD constraints are likely to have the effef reducing the potentially available land
and are important to discuss further with the MOIRew undertaking more detailed analysis.

Nature Designations

All international and national nature conservatidesignations were excluded as land
available for commercial wind development.

° Peak District National Park Authority. SupplemegtBtanning Guidance. Energy: Renewables and
Conservation. Chapter 3 para 3.1

19 Halcrow (April 2008), Update of Wind Resources $témt the West Midlands Region

1 http://www.staffsmoorlands.gov.uk/site/scripts/doead_info.php?downloadID=1757

12 Communities and Local Government. Planning Poli@ieSnent 22, Renewable Energy, para 14

SQW =
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In consultation with RSPB, it was deemed that ndhfr constraints were required with
respect to bird sensitivity across the region, wuthe relatively low density of bird sensitive
areas (as defined by RSPB bird sensitivity mapping

It can be seen from Table 3-5 that the absoluteirmax technical potential for the West
Midlands region is 36,727MW. Commercial wind tiHere accounts for over 68% of the
total accessible potential renewable resource aitidbe critical to the overall onshore
renewables mix.

Table 3-5: Potential Accessible Commercial Wind Resource by local authority

Local authority Area (km2) Eleét?;iggé/it(;l\;lw Percentage of Total (%)

Herefordshire 865 7,786 21
Telford & Wrekin 89 799 2
Shropshire 990 8,908 24
Stoke on Trent 1 8 0
Birmingham 6 52 0.1
Solihull 24 214 1
Coventry 1 6 0
Wolverhampton 0.0 0 0
Walsall 7 59 0.2
Sandwell 3 25 0.1
Dudley 1 13 0
Cannock Chase 4 40 0.1
East Staffordshire 134 1,209 3
Lichfield 128 1,148 3
Newcastle-under-Lyme 60 540 1
South Staffordshire 55 497 1
Stafford 211 1,901 5
Staffordshire Moorlands 134 1,208 3
Tamworth 3 23 0.1
STAFFORDSHIRE TOTAL 729 6,565 18
North Warwickshire 102 915 2
Nuneaton & Bedworth 11 95 0.3
Rughby 148 1,336 4
Stratford-on-Avon 394 3,647 10

13RsPB (2009), Mapped and written guidance in relatdnirds and onshore wind energy development in

England, Research Report No 35
SQW -
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Local authority Area (km2) Eleéte;ip()::git(xw Percentage of Total (%)

Warwick 86 776 2
WARWICKSHIRE TOTAL 741 6,669 18
Bromsgrove 75 672 2
Malvern 226 2,035 6
Redditch 12 110 0.3
Worcester 0.0 0.1 0
Wychavon 251 2,259 6
Wyre Forest 61 546 1
WORCESTERSHIRE TOTAL 625 5,623 15
WEST MIDLANDS TOTAL 4,081 36,727 100

Source: Maslen Environmental (Figures may not tdte to rounding)

3.20 Figure 3-2 illustrates the potential accessible mential wind resource by local authority.
The largest commercial wind resource is to be foum&hropshire with 25% of the West

Midlands’ potential resource.

Figure 3-2: Potential Accessible Commercial Wind Resource by upper tier authority

B Herefordshire
@ Telford & Wrekin
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0O Stoke-on-Trent
O Birmingham

@ Solihull

m Coventry

@ Wolverhampton
o Walsall

O Sandw ell

0O Dudley

o Staffordshire

@ Warw ickshire
B Worcestershire

Source: Maslen Environmental

3.21 Figure 3-3 shows a typical GIS map used in theuatan of the potential accessible resource
of commercial wind. This shows the extent of thedscape designations in the West
Midlands and also illustrates other factors thakeha bearing on the accessible resource.

SQW =
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Figure 3-3: lllustration of the landscape designations and restrictions associated with commercial scale
wind
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It should be noted that the resource assessmeatitapalues are based on all land identified
as ‘unconstrained’ being developed for commercialdwfarms. This does not take into
account feasibility issues surrounding the develemmof this resource (e.g. planning
processes, community consultation, landscape dgpacdimulative impacts, economics etc).
Under the majority of future uptake scenarioss itinlikely that all of this resource could be
developed, regardless of whether it was deemedatidsito do so. This limits the utility of
the capacity value to more strategic uses. Howeaher,assessment does reveal the broad
areas where the best opportunities for commerdiad farm development lie.

Capacity to 2030 and 2050

No projections are made for changes to the poterdimmercial wind capacity by 2030 or
2050. This assessment is based on GIS analysissss the amount of land available for
development. Infrastructure projects, urban deveknqt and future designations of areas for
landscape, heritage and nature conservation idtathe potential land available but there is
no clear basis on which to quantify such changdsinvihis study.

Conclusions

The unconstrained commercial wind resource idextifising the set methodology is large,
around 36,727MW installed capacity for the West Isindls. There are, however, relatively
few wind farms across the region already in exizenThis is likely to be due to the low

average wind speeds in the region, meaning thatriently provides a limited number of

excellent opportunities for large scale wind enatgyelopers. This may change in the future
as wind turbine technology improves to better hesrewer wind speed conditions.

SQW =
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The potential resource available in the region @¢dud further increased if development were
to be allowed in National Parks and AONB in a whgttpreserved the landscape value of
these areas. In the West Midlands, these desmj@aéas often correspond to higher average
wind speed areas too.

SQW -
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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
15m above ground level and are considered to be viable at
lower wind speeds (4.5 m/s at 10m above ground level).

Source: DECC, 2010

Main Assumptions

The assumptions made for calculating the smalkeseaid resource were consistent with the
DECC methodology. In summary, the method consistedentifying address points in areas

of sufficient wind speed and allocating a small aviarbine to each address. Further details
can be found in Annex B.

Results

Table 3-6 details the potential accessible resoafaamall scale wind for each authority. It
can be seen that the West Midlands has a thedregmaurce of 1,634MW. This resource is
split almost evenly across the more rural localharities, with the urban areas (e.g.
Wolverhampton and Walsall) having virtually no shs@iale wind potential.

This lower potential in urban and suburban areasresult of the high “wind scaling factors”
(56% for urban areas and 67% for suburban areashtdve been applied to the wind values
in accordance with the DECC methodology. These taicount of the effect of buildings on
reducing wind speeds in built up areas. If theisgdhactors reduce the wind speed below the
minimum level of 4.5m/s at 10m above ground levent there is deemed to be no viable
energy resource for small scale wind (Figure 3-4s the maximum average wind speed
(NOABL dataset) in the West Midlands is 8.9m/s,balt the windiest urban areas would be
automatically ruled out as having sufficient wirad §mall scale wind development. Using
the DECC methodology, these wind scaling factonseeHaeen applied on a Middle Lower
Super Output Areas (MLSOA) basis to provide a sgiat assessment of the potential
resource, but in doing so some local sites witlicgaht wind speed within those MLSOAs
with a low overall average wind speed may have lisrounted.

SQW -
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Table 3-6: Potential accessible small scale wind resource by local authority

Local authority

Herefordshire

Telford & Wrekin
Shropshire

Stoke on Trent
Birmingham

Solihull

Coventry
Wolverhampton
Walsall

Sandwell

Dudley

Cannock Chase

East Staffordshire
Lichfield
Newcastle-under-Lyme
South Staffordshire
Stafford

Staffordshire Moorlands
Tamworth
STAFFORDSHIRE TOTAL
North Warwickshire
Nuneaton & Bedworth
Rugby
Stratford-on-Avon
Warwick
WARWICKSHIRE TOTAL
Bromsgrove

Malvern

Redditch

Worcester

Wychavon

Wyre Forest

Electricity (MW Capacity)

237

52

358

45

45

27

40

52

209

66

60

211

48

384

108

115

148

23

Percentage of Total (%)

15

22

13

24




Renewable energy capacity study for the West Midlands
A final report to Telford & Wrekin Council

Local authority Electricity (MW Capacity) Percentage of Total (%)

WORCESTERSHIRE TOTAL 393 24

WEST MIDLANDS TOTAL 1,634 100

Source: Maslen Environmental (Figures may not tdta to rounding)

Figure 3-4: Areas of Sufficient Wind for Small Scale Wind Development
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Figure 3-5 illustrates the proportion of the snsathle wind resource in each authority.

Figure 3-5: Potential accessible small scale wind resource by upper tier authority
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Capacity to 2030 and 2050

No projections are made for changes to the potesiiall scale wind capacity by 2030 or
2050. The assessment shows that most of the sngable for small scale wind are rural,
where the amount of new development to 2030 or 2089 be minimal, thus the change in
potential capacity would also only be very small.

Conclusion

It has been calculated that the West Midlands tsamall scale wind resource of 1,634MW.
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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 ail), 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, 2010

Plant biomass

Main Assumptions

Plant biomass consists of managed woodland, enenays, waste wood and agricultural
arisings (straw) for the generation of electriciand woodland and energy crops for heat.
Each of these resources is detailed individuallgdeunits 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 asstiong made for all the technologies can be
found in Annex B.

Although plant biomass only accounts for a smatpprtion of the overall renewable
resource in the West Midlands, it tends to comenfrexisting managed resources. In
addition, most forms of plant biomass lend theneseho storage and can be easily
transported. As such, it can be easily harnessadaged and play an important role in local
energy production.

SQW =



3.34

3.35

3.36

3.37

3.38

3.39

Renewable energy capacity study for the West Midlands
A final report to Telford & Wrekin Council

Managed Woodland

Main Assumptions

The biomass resource from managed woodland wassaskdén terms of its technical
potential for both electricity and heat productas two separate scenarios, assuming direct
combustion of the resource.

The results were based on two main data sourcesfdnestry Commission’s Woodfuel
Resource Tool, which supplied data at a regionadllan oven dried tonnes (odt) of biomass
from different grades and types of wood; and theestoy Commission’s National Inventory
of Woodland and Trees for the area of managed vaoddin each county (this was then
disaggregated to district level using total landaam each district as a proxy). The final
estimate of the quantity of biomass in each locahavas based on the percentage split of
managed woodland area within each local authorég.a

The assessment was based on Option 1 of the DEC@Bodwmogy, as Option 2 was
unavailable given the timeframes of the study. @ptR suggests bringing forward the
National Forest Inventory work programme which igrently being undertaken by the
Forestry Commission and involves mapping all woodlén Great Britain down to 0.5Ha.
The likely date for completion of this inventory mow 2014 (although reports may be
available earlier), meaning that the data could b®tused for this study. Although the
National Inventory for Woodland and Trees is basediata collected from 1995 to 1999 and
is soon to be replaced, it is currently the mostaidate and complete dataset. It is important
to note, however, that the new data could havetengally significant impact on the estimate
of the amount of biomass from managed woodlantiératea.

To convert to useful energy, a benchmark of 6,080p@r year of biomass per 1 MW of
electricity capacity was applied, along with cdiorvalues suggested by DECC and outlined
in Annex B. For the heat assessment, 80 per cant pfficiency was assumed and a 45 per
cent capacity factor applied (the ratio of the attwutput of a power plant over a period of
time and its output if it had operated at full nghage capacity the entire time). Diverging
from the DECC methodology, the capacity factor mgaplis thought to more realistically
reflect how often biomass boilers are used (froen@arbon Trust's guide on biomass boilers
published in 2009).

Environmental and technical constraints have alrebgen applied by the Forestry
Commission in their Woodfuel Resource Tool to deiae the tonnes of biomass available
for annual sustainable production. No further c@sts of this nature were therefore applied.
To take account of competing uses (both for eldtgrand heat generation), it was assumed
that only 10 per cent of the Forestry Commissi@ouece could be used based on estimates
provided by the Forestry Commissior®oodfuel in Britain: Main Report’lt was assumed
that all the private sector biomass resource cbeldsed for energy generation.

A more detailed list of the assumptions for manageddland can be found in Annex B.
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Results

Table 3-7 shows the accessible managed woodlawdinees for both electricity generation
(31 MW) and heat generation (36 MW) respectivelynirthe West Midlands. Within the
West Midlands, Shropshire and Herefordshire havarat 30 per cent and 20 per cent of the
managed woodland resource for the generation ofriity respectively, consistent with the

rural characteristics of these areas.

Table 3-7: Potential accessible managed woodland resource for electricity and heat generation by local

authority
Local authority Electricity Percentage of Percentage of
(MW Capacity) Elec. Total (%) (MW Capacity) Heat Total (%)
Herefordshire 6 20 7 20
Telford & Wrekin 0.2 1 0.2 1
Shropshire 9 30 11 30
Stoke on Trent 0.1 0.2 0.1 0.2
Birmingham 0.2 1 0.2 1
Solihull 0.1 0.4 0.1 0.4
Coventry 0.1 0.2 0.1 0.2
Wolverhampton 0.0 0.2 0.1 0.2
Walsall 0.1 0.2 0.1 0.2
Sandwell 0.1 0.2 0.1 0.2
Dudley 0.1 0.2 0.1 0.2
Cannock Chase 0.2 1 0.2 1
East Staffordshire 1 3 1 3
Lichfield 1 3 1 3
Newcastle-under-Lyme 1 2 1 2
South Staffordshire 1.0 3 12 3
Stafford 2 5 2 5
Staffordshire Moorlands 1 5 2 5
Tamworth 0.1 0.3 0.1 0.3
STAFFORDSHIRE TOTAL 7 22 8 22
North Warwickshire 0.4 1 0.5 1
Nuneaton & Bedworth 0.1 0.4 0.1 0.4
Rugby 1 2 1 2
Stratford-on-Avon 1 5 2 5
Warwick 0.4 1 0.5 1
WARWICKSHIRE TOTAL 3 10 3 10
37

SQW
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Local authority Electricity Percentage of Heat Percentage of
(MW Capacity) Elec. Total (%) (MW Capacity) Heat Total (%)
Bromsgrove 1 2 1 2
Malvern 2 5 2 5
Redditch 0.2 1 0.2 1
Worcester 0.1 0.3 0.1 0.3
Wychavon 2 6 2 6
Wyre Forest 1 2 1 2
WORCESTERSHIRE TOTAL 5 16 6 16
WEST MIDLANDS TOTAL 31 100 36 100

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

Figure 3-6 illustrates the proportion of Manageddfand accessible resource for electricity
and heat generation in each local authority. ltusthdve noted that these proportions are the
same for both technologies — they have not bealiddt

Figure 3-6: Potential accessible managed woodland resource (for electricity & heat generation) by upper
tier authority
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Source: SQW

Capacity to 2030 and 2050

For the future energy capacity from managed woatian2030 and 2050, it was assumed
that an increase of 0.5 per cent per annum woutdirpdoased on discussions with the
Forestry Commission.

Conclusion

Shropshire has around 30% of the West Midlands2ssible resource of managed woodland,
with Herefordshire accounting for 20%. Managed #tand only accounts for less than 0.1%
of the total accessible renewable electricity gatien in the West Midlands. However, it is a
resource that can be easily managed, transportedtared; giving it added value despite its
small size.
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Energy Crops

Main Assumptions

The DECC methodology sets out generation of estisndor heat and electricity from
biomass energy crops under three scenarios - igtium and low as follows:

. High — assumes that all available arable land astiupe 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 plantedthe extent of submitted

applications to the Energy Crop Scheme.

High Scenario

The high scenario, as defined in the DECC methagplis acknowledged to be neither
possible nor desirable due to other uses of thé (anch as food production) that are not
considered within the assessment. As such thisssssmt study does not include
guantification of this scenario

Medium Scenario

The medium scenario used information from DEFRAgiéultural and Horticultural Census
(2009). In line with other regional assessmerdad|cover defined as bare fallow and
temporary grassland was deemed ‘land no longereaetat food production” and therefore
could be utilised for energy crop production. Tla¢adwere not available in a GIS data format
and as such, it was not possible to determine thgped extent of land under this scenario.
The data were presented to upper tier authoritgllsw it was not practical to give specific
values for each local authority. The data were alggregated for authorities with only a
small amount of commercial agricultural land susWolverhampton, Sandwell, Walsall and
Dudley.

Low Scenario

The low scenario assumes that all existing energp sites continue into the future. The
results of this scenario were considered to be kewyin comparison to the medium scenario
and therefore have not been used for the oversdlsasent. For completeness, the results for
the scenario are presented in Annex F.

Due to the comments on the various scenarios ddtaibove, the results of this assessment
have been based on the medium scenario.

Natural England guidance on landscape impacts & West Midlands has also been
reviewed” as part of the assessment. The guidance shows tthat nineteen Joint Character
Areas (JCASs) there are a range of generic landschpemcteristics on which energy crops

14 http:/iww.defra.gov.uk/foodfarm/growing/crops/imatrial/energy/opportunities/wm.htm
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could have a potentially positive, neutral, or adeeeffect. These effects should be taken
into account when assessing the impacts of indalidichemes (including cumulative
impacts).

Further details of the assumptions used in theutations can be found in Annex B.

Results

Table 3-8 shows the accessible energy crops resdoirdoth electricity generation and heat
(under the medium scenario as defined in the DE@@odology, detailed above). It can be
seen that the West Midlands region has an accessi@rgy crops resource of 229MW for
electricity generation and 1,321MW for heat. Tlesults under the low scenario are
presented in Annex F.

The assessment shows that Shropshire has thegjneatential for energy crops followed by
other more rural local authority districts withimetWest Midlands. Several authorities have
considerably reduced potential, primarily due tirtimore urban make-up.

Table 3-8: Potential accessible energy crops resource for electricity and heat generation by local
authority

Local authority Electricity Percentage of Heat Percentage of
(MW Capacity) Elec. Total (%) (MW Capacity) Heat Total (%)
Herefordshire 42 18 241 18
Telford & Wrekin 4 2 24 2
Shropshire 70 31 405 31
Stoke on Trent 0.1 0 1 0
Birmingham and Solihull 2 1 12 1
Coventry 1 0.2 3 0.2

Wolverhampton, Sandwell,

Walsall and Dudley 01 03 4 03
STAFFORDSHIRE TOTAL 45 20 259 20
WARWICKSHIRE TOTAL 34 15 194 15
WORCESTERSHIRE TOTAL 31 13 178 13
WEST MIDLANDS TOTAL 229 100 1,321 100

Source: Maslen Environmental (Figures may not tdte to rounding)

Figure 3-7 shows the proportion of the West Midkirnehergy crop potential for electricity
generation and heat contributed by each of thd Enghorities. The proportions are the same
for both — figures have not been totalled.
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Figure 3-7: Potential accessible energy crops resource (for electricity & heat generation) by upper tier
local authority
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Capacity to 2030 and 2050

The DECC methodology states that yields from energps could increase by 10% to 2020,
this assumption has also been used as an indicafiarapacity available to 2030. The
medium scenario projections to 2050 are much mdfieudt to determine; fluctuations are
expected, but cannot be accurately predicted, iasstenario is based on ‘land not in food
production’ being made available for energy cropdpiction. Changes to this scenario (up to
2050) are very much dependent on agro-economic cdinthte change factors amongst
others. Therefore no predictions of potential ci#tpdo 2050 have been made.

Conclusion

Using the DECC methodology medium scenario for gnerops, the West Midlands has an
accessible energy crop resource of 229MW for edtrgeneration and 1,321MW for heat
at 2030. Although energy crops account for a nettismall part of the overall renewable
energy resource in the West Midlands, they off@otential opportunity for exploitation in
many of the more rural authorities.

Waste Wood

Main Assumptions

The potential for commercial and industrial wasteod from direct combustion was assessed
for electricity and heat conversion scenarios. DIiE®©CC methodology suggested using data
from the Sawmill report published by the Forestrgn@nission with throughput data.
Unfortunately this report is no longer publishebhstead, the WRAP Repot®Wood Waste
Market in the UKfrom August 2009 was used as this gave the nasipcehensive and up to
date information waste wood at a regional levepréxy of employee numbers in each local
authority was then used to derive local authoigures. All the waste wood categories from
the report were included except for Municipal Solithste (MSW) wood, since this was
already accounted for in the MSW resource categisya result of competition for the use of

SQW -



3.57

3.58

waste wood; for example, for the manufacturing obd/ panels using co-product, 50 per cent

Renewable energy capacity study for the West Midlands

A final report to Telford & Wrekin Council

of the total resource was excluded to arrive astramed capacity figures.

The rest of the assumptions were as per the DECthaakelogy. Further details of the
assumptions made can be found in Annex B.

Results

Table 3-9 shows the potential accessible resowcevhste wood in the West Midlands
region. It can be seen that there is 37MW of wasied potential for electricity generation
with significant opportunities in Birmingham anda8ordshire in particular.

Table 3-9: Potential accessible waste wood resource by local authority, 2030

Local authority

Herefordshire

Telford & Wrekin
Shropshire

Stoke on Trent
Birmingham

Solihull

Coventry
Wolverhampton
Walsall

Sandwell

Dudley

Cannock Chase

East Staffordshire
Lichfield
Newcastle-under-Lyme
South Staffordshire
Stafford

Staffordshire Moorlands
Tamworth
STAFFORDSHIRE TOTAL
North Warwickshire
Nuneaton & Bedworth
Rugby

Stratford-on-Avon

Electricity

(MW Capacity)

0.5

0.5

0.4

Percentage of
Elec. Total (%)

(MW Capacity)

Percentage of

Heat Total (%)

1 3
1 3
1 5
1 4
7 21
1 4
2 6
1 4
1 4
2 5
2 5
0.5 2
1 2
1 2
1 2
0.4 1
1 3
0.4 1
0.4 1
4 14
1 2
1 2
1 2
1 2
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Local authority Electricity Percentage of Heat Percentage of
(MW Capacity) Elec. Total (%) (MW Capacity) Heat Total (%)
Warwick 1 3 1 3
WARWICKSHIRE TOTAL 4 11 3 11
Bromsgrove 1 1 0.5 1
Malvern 0.4 1 0.3 1
Redditch 1 2 1 2
Worcester 1 2 1 2
Wychavon 1 2 1 2
Wyre Forest 1 1 0.4 1
WORCESTERSHIRE TOTAL 4 10 3 10
WEST MIDLANDS TOTAL 37 100 32 100

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

Waste wood accounts for less than 0.1% of the rebwenergy resource in the West
Midlands.

Figure 3-8 illustrates the proportion of the wasted resource in each upper tier authority.

Figure 3-8: Potential accessible waste wood by upper tier authority (for electricity and heat generation)
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Capacity to 2030 and 2050

As recommended by the DECC methodology projectiorf030 and 2050 were based on an
assumed increase of feedstock of 1% per year.

Conclusion

The West Midlands has 30MW of waste wood renewablential. Although waste wood
provides a small proportion of the overall renewagbbtential in the West Midlands, it is an
easily managed, transported and stored resourtecdimabe easily exploited in any of the
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local authorities. Waste wood has been overlookethé past and sent to landfill mainly
because it oftearises as part of a mixed waste stream and isapairgted out.

Agricultural Arisings (straw)

Main Assumptions

The potential for agricultural arisings was calteth assuming direct combustion of the
resource as this is seen as the most economicalyevapproach for conversion to useful
energy. All assumptions and data sources weraéwith the DECC methodology, details of
which can be found in Annex B.

Results

Table 3-10 shows the accessible resource for dfyniall arisings (straw) with a total
renewable electricity resource of 51 MW. The cguaf Warwickshire has the largest
proportion of the straw resource with around 26qeett.

Table 3-10: Potential accessible agricultural arising (straw) resource, 2030

Local authority Electricity (MW Capacity) Percentage of Total (%)

Herefordshire 9 18
Telford & Wrekin 2 3
Shropshire 12 24
Stoke on Trent 0 0
Birmingham 0.2 0
Solihull 1 1
Coventry 0.1 0
Wolverhampton 0 0
Walsall 0.1 0
Sandwell 0 0
Dudley 0 0
Cannock Chase 0.1 0
East Staffordshire 1 2
Lichfield 2 4
Newcastle-under-Lyme 0.2 0
South Staffordshire 2 3
Stafford 2 4
Staffordshire Moorlands 0.1 0
Tamworth 0.1 0
STAFFORDSHIRE TOTAL 7 15
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Local authority Electricity (MW Capacity) Percentage of Total (%)

North Warwickshire 2 4
Nuneaton & Bedworth 0.3 1
Rugby 2 5
Stratford-on-Avon 7 14
Warwick 2 3
WARWICKSHIRE TOTAL 13 26
Bromsgrove 0.5 1
Malvern 2 5
Redditch 0.1 0
Worcester 0 0
Wychavon 4 7
Wyre Forest 0.4 1
WORCESTERSHIRE TOTAL 7 14
WEST MIDLANDS TOTAL 51 100

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

Figure 3-9 shows the proportion of the straw respyotential by upper tier authority.

Figure 3-9: Potential accessible agricultural arisings (straw) by upper tier authority
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Although the agricultural arisings resource repnese very small proportion of the total
renewable electricity resource for the regionpitstitutes an easily accessible resource that is
already well managed. However, by its naturewstpaoduction is very seasonal and is
relatively expensive to store and transport duésacomparatively bulky nature and low
calorific value. In addition, straw prices flucteaconsiderably due to competing uses and
depend on seasonal weather. This could be a gartimsue in the West Midlands, which
often has to import straw from outside the regiae tb demand for wheat straw to be used as
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bedding for cattle. In comparison to other regiomthe UK, however, the West Midlands as
a whole has a positive straw balaficehat is there is straw available after deduciién
animal bedding requirements. As such, while stisaanly likely to supplement other biomass
source plants, it could still play a part in elexty generation in the West Midlands.

Capacity to 2030 and 2050

It was assumed that the area farmed for strawraiiflain constant to 2030 and 2050 as there
is no clear basis upon which to factor in a change.

Conclusion

Agricultural arisings (straw) has regional renewalesource potential of 51IMW with
Shropshire and Warwickshire providing around a tguagach of the region’s potential.

Animal biomass

Main Assumptions

The potential renewable resources in the animahass category of the DECC methodology
consist of wet organic waste and poultry littereti@rganic waste includes manure and slurry
from cattle and pigs along with commercial and stdal (C&I) food and drink waste. Due to
the moisture content of this resource, it is assuthat energy is generated through anaerobic
digestion, while the poultry litter assessment asdal on direct combustion. Each of these
resources is detailed individually under its owadiag in the following sections.

The assumptions made for animal biomass are abh@&ECC methodology.

Results

Both potential resources are used to produce aiggtand account for 184MW of electricity
generation capacity. The majority of this (90 pent) of this comes from wet organic waste.

Table 3-11 details the results for each LA. It d@nseen that Shropshire has the biggest
animal biomass resource with over 58MW, 32 per asdnthe entire region’s capacity.
Herefordshire and Staffordshire have most of theaieing potential resource with only a
small proportion (2 per cent) in the more urbansegons.

Table 3-11: Potential accessible animal biomass resource, 2030

Local authority Electricity (MW Capacity) Percentage of Total (%)

Herefordshire 38 21
Telford & Wrekin 3 2
Shropshire 53 32
Stoke on Trent 1 0.3
Birmingham 1 05

15 NNFCC, 2008National and regional supply/demand balance foriagitural straw in Great Britain

SQW -



Local authority

Renewable energy capacity study for the West Midlands
A final report to Telford & Wrekin Council

Electricity (MW Capacity)

Percentage of Total (%)

Solihull 1 1
Coventry 0.4 0.2
Wolverhampton 0.1 0.1
Walsall 0.3 0.2
Sandwell 0.3 0.2
Dudley 0.2 0.1
Cannock Chase 0.2 0.1
East Staffordshire 9 5
Lichfield 3 1
Newcastle-under-Lyme 5 3
South Staffordshire 4 2
Stafford 15 8
Staffordshire Moorlands 14 8
Tamworth 0.2 0.1
STAFFORDSHIRE TOTAL 51 28
North Warwickshire 2 1
Nuneaton & Bedworth 0.4 0.2
Rugby 4 2
Stratford-on-Avon 7 4
Warwick 1 1
WARWICKSHIRE TOTAL 15 8
Bromsgrove 3 2
Malvern 6 3
Redditch 0.4 0.2
Worcester 0.1 0.1
Wychavon 5 3
Wyre Forest 1 1
WORCESTERSHIRE TOTAL 15 8
WEST MIDLANDS TOTAL 184 100

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

3.73 Figure 3-10 illustrates the proportion of animairhass resource in each local authority.
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Figure 3-10: Potential accessible animal biomass resource by upper tier authority

W Herefordshire
M Telford & Wrekin
O Shropshire

O Stoke-on-Trent
O Birmingham

| Solihull

m Coventry

@ Wolverhampton
O Walsall

O Sandw ell

O Dudley

O Staffordshire
= Warw ickshire
W Worcestershire

Source: SQW

Conclusion

Animal biomass accounts for 184 MW of potentialewable electricity generation in the
West Midlands, of which almost a third is locatadshropshire.

Wet Organic Waste

Main Assumptions

Some of the data sources recommended in the DEGRbdwogy were not available. For
manure and slurry data, DEFRA’s 2009 data was tseet the number of livestock in each
region. This was then multiplied by a standardmemhi waste factor obtained from the
Biomass Energy Centre. For food and drink wasta dae ADAS National Study into

Commercial and Industrial Waste Arisings, 2009 wsad. More detailed information about
the assumptions can be found in Annex B.

Results

Table 3-12 shows the results for wet organic wéstehe West Midlands broken down by
local authority.

Table 3-12: Potential accessible wet organic waste resource, 2030

Local authority Electricity (MW Capacity) Percentage of Total (%)

Herefordshire 26 16
Telford & Wrekin 2 1
Shropshire 54 33
Stoke on Trent 1 03
Birmingham 1 1
Solihull 1 1
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Local authority Electricity (MW Capacity) Percentage of Total (%)

Coventry 0.4 0.3
Wolverhampton 0.1 0.1
Walsall 0.3 0.2
Sandwell 0.3 0.2
Dudley 0.2 0.1
Cannock Chase 0.2 0.1
East Staffordshire 9 6
Lichfield 3 2
Newcastle-under-Lyme 5 3
South Staffordshire 4 2
Stafford 15 9
Staffordshire Moorlands 14 8
Tamworth 0.2 0.1
STAFFORDSHIRE TOTAL 50 30
North Warwickshire 2 1
Nuneaton & Bedworth 0.4 0.2
Rugby 4 2
Stratford-on-Avon 6 4
Warwick 1 1
WARWICKSHIRE TOTAL 14 8
Bromsgrove 3 2
Malvern 5 3
Redditch 0.4 0.2
Worcester 0.1 0.1
Wychavon 5 3
Wyre Forest 1 1
WORCESTERSHIRE TOTAL 15 9
WEST MIDLANDS TOTAL 165 100

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

The West Midlands has 165MW of wet organic wasteemial resource with Shropshire
accounting for a significant proportion of thistaffordshire and Herefordshire account for
the majority of the remaining resource potentiathwihe more urban areas of the West
Midlands accounting for less than 2 per cent. Brcpcal terms, usable manures will be likely
to come from indoor pigs, poultry and dairy cattl®verwintering of beef cattle on wheat

SQW -
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straw may be another source, but is often valuedfagtiliser and soil conditioner. This may
of course be more valuable after anaerobic digestio

Figure 3-11 illustrates the proportion of wet origamaste potential in each of the upper tier
authorities.

Figure 3-11: Potential accessible wet organic waste by upper tier authority
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Capacity to 2030 and 2050

It was assumed that livestock numbers would stagtemt to 2030 and 2050; whereas food
and drink waste would rise corresponding to the iisemployee numbers (for which a UK
benchmark of 0.5 per cent per annum was used).

Conclusion

Wet organic waste accounts for 165MW of potentiglewable electricity generation in the
West Midlands, of which a third is located in Stsbipe and almost a third in Staffordshire.

Poultry Litter

Main Assumptions

The assumptions made for poultry litter were ire limith those of the DECC methodology.
Comprehensive data were obtained from Defra anculedions carried as per the DECC
methodology.

Results

Table 3-13 details the potential accessible renvedypacity for poultry litter in the West
Midlands. It can be seen that poultry litter h&WW of potential. As expected, the more
rural the local authority, the greater the potédritathis type of resource with Herefordshire
and Shropshire having the potential to make thet sigsificant contribution. Although this
is a very small potential capacity, poultry littera mature and well established technology. It
represents an already well managed and accessibtrirce that can be easily extracted,

SQW =
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although it should be noted that it can also bel e high-grade mushroom compost. In
practical terms, however, there could be locatisués as some of the main production areas
in Herefordshire and Shropshire could be off gad gnd remote from good electric grid
connections. There are also issues around AON&itotof chicken sheds which could pose
a practical constraint.

Table 3-13: Potential accessible poultry litter resource, 2030

Local authority Electricity (MW Capacity) Percentage of Total (%)

Herefordshire 12 63
Telford & Wrekin 1 4
Shropshire 4 22
Stoke on Trent 0 0
Birmingham 0 0
Solihull 0 0
Coventry 0 0
Wolverhampton 0 0
Walsall 0 0
Sandwell 0 0
Dudley 0 0
Cannock Chase 0 0
East Staffordshire 0.2 1
Lichfield 0 0
Newcastle-under-Lyme 0 0
South Staffordshire 0.4 2
Stafford 0 0.2
Staffordshire Moorlands 0.1 03
Tamworth 0 0
STAFFORDSHIRE TOTAL 1 3
North Warwickshire 0 0
Nuneaton & Bedworth 0 0
Rugby 0.1 03
Stratford-on-Avon 1 5
Warwick 0 0.1
WARWICKSHIRE TOTAL 1 5
Bromsgrove 0 0.2
Malvern 0.4 2

SQW =
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Local authority Electricity (MW Capacity) Percentage of Total (%)

Redditch 0 0
Worcester 0 0
Wychavon 0 0.1
Wyre Forest 0 0.1
WORCESTERSHIRE TOTAL 0.4 2
WEST MIDLANDS TOTAL 18 100

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

3.83 Figure 3-12 below illustrates the proportion of tb&l poultry litter resource for each upper
tier authority.

Figure 3-12: Potential accessible poultry litter resource by upper tier
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Capacity to 2030 and 2050

3.84 It was assumed that poultry numbers would be cah&a2030 and 2050 and that there were
no significant competing uses to constrain usef@rgy generation.

Conclusion

3.85 Poultry litter offers a potential renewable reseucd 18 MW in the West Midlands region
located primarily in Herefordshire and Shropshire.

SQW =
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Municipal Solid Waste

Main Assumptions

Waste data was extracted from Defra’s WasteDataEldatabase for the year 2008/09. The
Biodegradable Municipal Waste (BMW) portion of meipal waste was assumed to be
0.68". More details on the assumptions made can be fouAdnex B.

Results

Table 3-14 details the MSW potential resource i \ttlest Midlands and its LAs. It can be
seen that the total for the region is 209 MW with proportions for each of the LAs broadly
in line with their populations. The table also umbds details of the projected population at
2030 for each local authority as further context.

Table 3-14: Potential accessible Municipal Solid Waste Resource

Local authority Electricity (MW Capacity) Percentage of Total (%) Projected population at
2030" (‘000s)
Herefordshire 7 3 197.1
Telford & Wrekin 7 3 174.0
Shropshire 13 6 595.0
Stoke on Trent 10 5 257.7
Birmingham 1,183.2
42 20

Solihull 8 4 229.5
Coventry 13 6 362.4
Wolverhampton 11 5 256.8
Walsall 10 5 273.2
Sandwell 11 5 322.7
Dudley 12 6 326.4
Cannock Chase 3 2 101.0
East Staffordshire 4 2 123.0
Lichfield 4 2 113.9
Newcastle-under-Lyme 4 2 132.9
South Staffordshire 4 2 110.5
Stafford 4 2 141.4
Staffordshire Moorlands 3 2 101.1

18 http:/iww.wastedataflow.org/
1 DEFRA Spending Review — Changes to Waste PFI DeceRis
18 2008 based sub-national population projectidmsp (/www.statistics.gov.uk/downloads/theme_popatdsnpp-

2008/InteractivePDF_2008-basedSNPP.pdf?)
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Projected population at
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100.2
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604.8

2,954.3

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

Figure 3-13 illustrates the proportion of MSW pdiainresource in each upper tier authority.

Birmingham has the greatest potential followed tffSrdshire and Warwickshire.

Figure 3-13: Potential accessible municipal solid waste resource by upper tier authority
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Capacity tom 2030and 2050

To estimate the future potential to 2030 and 2@sCfectricity using Municipal Solid Waste
(MSW) through direct combustion, it was assumed M&W quantities would rise in
accordance with CLG projections of increases toskbhold numbers within the West
Midlands.

Conclusion

The West Midlands has a potential MSW renewableggnesource of 209 MW.

Commercial and Industrial Waste

Main Assumptions

The DECC methodology is not explicit in terms @f methodology or the data sources to be
used. It was therefore decided that a similar ogdnd assumptions to MSW would be used
for commercial and industrial (C&I) waste. The mdglifference between the two resource
calculations was the data source used. The C&lendeta was taken from the ADAS’s 2009

National Study into Commercial and Industrial WaAtesings. Only the waste streams that
had a high organic content that were not accouiateth any of the other resource categories
were included. These were animal and vegetabléesveasl non-metallic waste. More details

on the assumptions made can be found in Annex B.

Results

Table 3-15 details the C&l waste potential resotinche West Midlands and its constituent
local authorities. As shown below, the total foe tlegion is 145 MW with Birmingham
accounting for over 19 per cent of the potentiabrece.

Table 3-15: Potential accessible Commercial & Industrial Waste resource, 2030

Local authority Electricity (MW Capacity) Percentage of Total (%)

Herefordshire 4 3
Telford & Wrekin 5 4
Shropshire 6 4
Stoke on Trent 6 4
Birmingham 27 19
Solihull 5 4
Coventry 9 6
Wolverhampton 6 4
Walsall 7 5
Sandwell 9 6
Dudley 8 5
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Electricity (MW Capacity)

Percentage of Total (%)

2 2
East Staffordshire 4 2
Lichfield 3 2
Newcastle-under-Lyme 3 2
South Staffordshire 2 1
Stafford 4 3
Staffordshire Moorlands 2 1
Tamworth 2 1
STAFFORDSHIRE TOTAL 21 15
North Warwickshire 2 1
Nuneaton & Bedworth 2 2
Rugby 2 2
Stratford-on-Avon 3 2
Warwick 4 3
WARWICKSHIRE TOTAL 14 10
Bromsgrove 2 2
Malvern 2 1
Redditch 3 2
Worcester 4 3
Wychavon 3 2
Wyre Forest 2 2
WORCESTERSHIRE TOTAL 16 11
WEST MIDLANDS TOTAL 145 100

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

3.93 Figure 3-14 illustrates the proportion of the reselavailable in each local authority.

SQW =




3.94

3.95

3.96

3.97

3.98

Renewable energy capacity study for the West Midlands
A final report to Telford & Wrekin Council

Figure 3-14: Potential accessible commercial & industrial waste resource by upper tier authority
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Capacity to 2030 and 2050

Future C&l waste quantities were based on futurg@leyee number projections (a UK
benchmark of 0.5 per cent per annum, accordingGES).

Conclusion

The West Midlands has a potential renewable regouwoen commercial and industrial waste
of 145 MW.

Biogas

Main Assumption

The potential renewable resources in the bioga=goay of the DECC methodology consist
of landfill gas and sewage gas. Each of theseauress is detailed individually under its own
heading in the following sections.

The data calculations made for biogas were basedeo®fgem register of accredited stations
under the Renewable Obligation (for landfill gdsstincludes both open and closed landfill

sites). The assumptions made about each of tidndl resources are given in the sections
for landfill gas and sewage gas. A detailed Ifsthe assumptions made for all the resources
can be found in Annex B.

Results

Table 3-16 details the potential accessible resoforchbiogas for the West Midlands, and the
disaggregated figures for landfill gas and sewaas. gBoth the biogas resources have a
combined potential resource capacity of 45 MW iBR0

SQW -
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Table 3-16: Potential accessible biogas resource, 2030

Landfill gas SENEGEIES Total biogas

Local authority Electricity Electricity % Electricity Total

(MW) % (MW) Mw)
Herefordshire 0 0 0 0 0 0
Telford & Wrekin 0.3 3 0.5 1 1 2
Shropshire 0.4 4 1 4 2 4
Stoke on Trent 0 0 3 10 3 8
Birmingham 0 0 16 48 16 36
Solihull 0 0 0.4 1 0.4 1
Coventry 0 0 0 0 0 0
Wolverhampton 0 0 1 3 1 2
Walsall 0.4 4 0 0 0.4 1
Sandwell 0.4 4 0 0 0.4 1
Dudley 1 12 0 0 1 3
Cannock Chase 2 15 0 0 2 4
East Staffordshire 0 0 1 4 1 3
Lichfield 0 0 0 0 0 0
Newcastle-under-Lyme 0 0 0 0 0 0
South Staffordshire 0 0 2 6 2 4
Stafford 0.3 3 1 2 1 2
Staffordshire
Moorlands 0 0 1 2 1 L
Tamworth 0.3 2 0 0 0.3 1
STAFFORDSHIRE
TOTAL 2 21 4 13 7 15
North Warwickshire 2 15 0.3 1 2 4
Nuneaton & Bedworth 0.5 4 0 0 0.5 1
Rugby 1 13 0.3 1 2 4
Stratford-on-Avon 0 0 1 3 1 2
Warwick 1 6 3 10 4 9
WARWICKSHIRE
TOTAL 4 38 5 15 9 20
Bromsgrove 0.2 2 0 0 0.2 0.4
Malvern 0.1 1 0 0 0.1 0.3
Redditch 0 0 0 0 0 0
Worcester 0 0 1 3 1 2
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Landfill gas SEWEGEIES Total biogas

Local authority Electricity Electricity % Electricity Total

(MW) % (MW) (MW)
Wychavon 1 13 0 0 1 3
Wyre Forest 0 0 1 2 1 1
WORCESTERSHIRE
TOTAL 2 15 2 5 3 7
WEST MIDLANDS
TOTAL 11 100 34 100 45 100

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

Figure 3-15 illustrates the proportion of the biegpotential in each local authority.
Birmingham has the largest potential with almospa6 cent of the total. Both Coventry and
Herefordshire have the smallest potential resosimee no accredited facilities are located in
these local authorities.

Figure 3-15: Potential accessible biogas resource by upper tier authority
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Capacity to 2030 and 2050

The assumptions for projections to 2030 and 20®0datailed below with regards to the
specific types of biogas.

Conclusion

The total biogas capacity at 2030 for the West bhdk is 45 MW electricity, over three-
guarters of which is likely to be generated frowage gas,

SQW =
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Landfill Gas

Main Assumptions

The EU Landfill Directivé® and Waste Management legislatfbmean that the amount of
waste sent to landfill will decrease significantiyer the next two decades. It was assumed
that there would be no new significant landfillesitopened over the period of this analysis.
More detail on the assumptions made can be fouAdnex B.

Results

It can be seen from Table 3-16 above that the \Meilands has a landfill gas potential of 11
MW at 2030. Warwickshire has the greatest resowitie over a third of all the landfill gas
potential. Landfill gas accounts for approximatelguarter of biogas potential resource.

Figure 3-16 illustrates the share of the regioaigdfill gas potential in each of the upper tier
authorities.

Figure 3-16: Potential accessible landfill gas by upper tier authority
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Capacity to 2030 and 2050

Landfill gas production will lag behind the decreas waste sent to landfill due to the natural
process of waste decomposition. As such, it wasimed that the present day landfill

capacity will continue at a constant level for fiyears to 2015, then there will be a straight
line reduction until the capacity in 2030 is 20 pent of today's capacity. The trend was
assumed to continue up to 2050.

¥ Council Directive 99/31/E®f 26 April 1999 on the landfill of waste entetietb force on 16.07.1999. The deadline for
implementation of the legislation in the Membert&avas 16.07.2001.

20 http://www.publications. parliament.uk/pa/cm200488select/cmenvfru/102/102. pdf

SQW =
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Conclusion

The likely potential accessible landfill gas resmufor the West Midlands is 11 MW.

Sewage Gas

Main Assumptions

The DECC methodology suggested the regional wdtily @s the source for the data to be
used in the calculation of sewage gas. Howevera# agreed to use the approach adopted in
the North West study which involved using the OFGR&newable Obligation register to
calculate the existing Sewage Gas capacity for ehtie LAs.

Results

The previous Table 3-16 details the potential agibsresource for sewage gas for the West
Midlands; 34 MW of total potential capacity, of whialmost half is situated in Birmingham.

Figure 3-17 illustrates the proportion of sewage getential in each LA.

Figure 3-17: Potential accessible sewage gas resource by upper tier authority
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Capacity to 2030 and 2050

It was assumed that there will be a 50 per cemease in capacity from 2010 to 2030 based
on more efficient technology and smaller units Imeicgg more economically viable, hence
being able to be deployed at smaller treatment svdfkr the assessment to 2030 and 2050, it
was assumed that sewage gas production would fdllemds in population growth, using
ONS projections.

Conclusion

The West Midlands has a sewage gas renewable eremayrce potential of 34 MW.

SQW =«
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Biomass co-firing

Main Assumptions

The assumptions made for biomass co-firing werelirie with those in the DECC
methodology using the DUKES inventory of coal antificed plants. More detailed
information can be found in Annex B.

Results

There are currently two coal-fired power stationsthe West Midlands, Ironbridge in
Shropshire and Rugeley in the Cannock Chase disfritaffordshiré". At Rugeley, there is
also a smaller 50 MW gas turbine which uses gaswdilch has also been included in the
assessment. Only 10 per cent of combusted fualsisnaed to be from biomass following the
DECC methodology (the technical potential is 15 quant).

It was assumed that the lifetime of power statiaas 60 years (40 years is the average
economic lifetime, but this can often be extendé@hbridge has opted out of the EU Large
Combustion Plant Directive (LCPD), so can only eper20,000 hours after 2008 and will be
closed by 2016. Rugeley has installed Flue Gas Ipestsation (FGD) in order to comply
with the LCPD requirements on sulphur dioxide eioiss so is likely to be running post-
2016. As such, the West Midlands potential capafttybiomass co-firing is 106 MW at
2030, the majority of which is situated in Cann@itase, Staffordshire.

Capacity to 2030 and 2050

For the reasons detailed above, only Rugeley wasnesd to be operational in 2030 and
neither of the power stations in 2050.

Conclusion

The West Midlands has a potential biomass co-firespurce of 106 MW.

21 Rugeley Power Station is partly within Lichfieldstict, but as it is is largely within Cannock Chate,

capacity has been wholly allocated to this district
SQW =
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Small scale hydropower

DEFINITION AND SCOPE

Hydro power involves harnessing the power of flowing or
falling water (from rivers, or stored in reservoirs) 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 20MW) 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. By choosing the right
sites to develop and putting in place good mitigation
measures, small-scale hydro schemes can have little
adverse impact on the river’s ecology, for example, on fish
migration patterns.

Source: DECC, 2010

Main Assumptions

The DECC methodology recommends the use of thdtsesfithe Environment Agency’s
report Opportunity and environmental sensitivity mappiog fiydropower in England and
Wales(2010) to identify the total regional resource dme portion of that resource which is
accessible and viable.

It must be noted that the Environment Agency stueBults are intended to be used at a
national and regional level, but for the purposégenerating estimates at lower spatial
scales, the resultant GIS data from the Environmegency study was obtained and was
divided up spatially into local authority areas.eTEnvironment Agency study is the first

phase in a wider programme of work and subsequeasqs will consider environmental

sensitivities in more detail and apply the analgsigvo trial catchments.

Opportunities identified in the Environment Agenstydy were classified according to an

environmental sensitivity-power potential matrixafle 3-17:). It was also determined that,

for a subset of these opportunities, a sensitidelsigned scheme incorporating a fish-pass
could actually improve the local environment aslaslgenerate electricity.

SQW =
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Table 3-17: Hydropower Opportunities Categorisation Matrix
Sensitivity Category

No Sensitivity Data Low Medium

Lower Potential for

Marginal Choices Marginal Choices Marginal Choices Opportunities
10 — 20 kW Marginal Choices Marginal Choices Moderate_ . Difficult Choices
Opportunities
. . . ’ Moderate . .
20 — 50 kw Marginal Choices Marginal Choices Opportunities Difficult Choices
50 — 1500+ kW Good Opportunities Good Opportunities Difficult Choices Difficult Choices

Source: Maslen Environmental

3.120 More detailed information concerning the assumysticem be found in Annex B.

3.121 In conjunction with the West Midlands resource asseent exercise, a parallel study was
undertaken investigating, in greater detail, th@osfunities and constraints of small scale
hydropower within the Middle Severn, focusing on@fiential sites. This study followed up
many of the recommendations in the national stodyive an improved understanding of the
potentially available resource. The results froims giudy are reported separately and can be
accessed fromww.telford.gov.uk

Results

3.122 Table 3-18 details the potential accessible resofor small scale hydropower available to
each local authority in the West Midlands. The oaghas a potential resource of 71.6MW
with the majority of this resource lying in theder local authorities in the west and south-
west of the region. In reality, however, the actpalential will be a fraction of this due to
practical and environmental constraints. Through Environment Agency matrix analysis,
which combines environmental sensitivity factoréhwihe potential power at each site, only a
small proportion of the total maximum power is dafalie from sites which present good and
moderate development opportunities; however, gigeific assessments would be required to
validate this analysis.

3.123 An indication of the proportion of the resourceritited across the West Midlands as a
whole that might be practically available is giveythe parallel Middle Severn study. The
results of this West Midlands Hydropower 2011 studgicate that the hydropower
generation potential is less than that estimatettienprevious Environment Agency Phase 1
study (‘Opportunity and environmental sensitivitgpping for hydropower in England and
Wales").

3.124 This confirms the findings that only a fractiontbé potential originally identified is likely to
be practically realised. Whilst the study also tifeas the high environmental sensitivities of
the study area, the results do broadly indicatedhyeortunities for low head hydropower
potential within the study area. This should aiddousing efforts in the development of this
resource.

SQW =
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Table 3-18: Potential accessible small scale hydropower resource

Local authority Total Maximum Percentage of Good and Percentage of
Electricity (MW Total (%) Moderate Good and
Capacity) Opportunities Moderate
(Capacity MW) Opportunities
(%)

Herefordshire 15 21 0.1 2
Telford & Wrekin 2 3 0 0
Shropshire 12 17 0.2 3
Stoke on Trent 0.1 0.2 0 1
Birmingham 1 1 0.1 1
Solihull 0.1 0.1 0 0.3
Coventry 0 0 0 0
Wolverhampton 0 0 0 0
Walsall 0 0 0 0
Sandwell 0.1 0.1 0 1
Dudley 0.1 0.2 0 0
Cannock Chase 0 0 0 0
East Staffordshire 2 3 0 0
Lichfield 0.4 1 0 1
Newcastle-under-Lyme 0.1 0.1 0 0
South Staffordshire 0.3 0.5 0.1 2
Stafford 2 2 0.2 3
Staffordshire Moorlands 3 4 0.4 5
Tamworth 0.1 0.2 0 0.4
STAFFORDSHIRE TOTAL 8 11 1 11
North Warwickshire 1 1 0.1 2
Nuneaton & Bedworth 0 0.1 0 0.4
Rugby 0.3 0.4 0 0.4
Stratford-on-Avon 4 6 3 a7
Warwick 1 2 1 11
WARWICKSHIRE TOTAL 6 9 5 61
Bromsgrove 0 0.1 0 0
Malvern 9 13 0 0.1
Redditch 0.1 0.1 0 0
Worcester 5 8 0 0
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Local authority Total Maximum Percentage of Good and Percentage of
Electricity (MW Total (%) Moderate Good and
Capacity) Opportunities Moderate
(Capacity MW) Opportunities
(%)
Wychavon 8 11 2 21
Wyre Forest 3 5 0 0.2
WORCESTERSHIRE TOTAL 27 37 2 21
WEST MIDLANDS TOTAL 72 100 7 100

Source: Maslen Environmental (Figures may not tdta to rounding)

Figure 3-18 illustrates the proportion of smallledaydropower in each upper tier authority.

Figure 3-18: Potential accessible small scale hydropower resource by upper tier authority
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Capacity to 2030 and 2050

No future predictions are made on changes to tltengal small hydropower capacity by
2030 or 2050. It is unlikely that up to 2050 theviEonment Agency would allow
significantly more barriers to be built across rajeas this runs contrary to many of their
aims. This means that the potential capacity ikkeiy to increase. However, it may
decrease, if the Environment Agency achieves a eurob its aims, under the individual
River Basin Management Plans, to remove barrieriglwhave a negative impact on fish
passag®. Climate change could also have an impact on vadable resource, by changing
the flow duration curves at a site (i.e. the pattafrflow rates through a river). These changes
are difficult to quantify for this broad scale syud

22 http://www.environment-agency.gov.uk/research/plag/33106.aspx
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Conclusion

3.127 The West Midlands has a theoretical potential atbksresource for small scale hydropower
of 71.6MW, although it is likely that only a fracti of that resource presents a moderate to
good development opportunity once practical andrenmental constraints are taken into
account. This assessment covers the whole of thet Willands region; a more detailed
parallel study has also been carried out for hyolnegy sites along the River Severn and
Teme.
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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, which ever 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, 2010
Microgeneration - solar

Main Assumptions

The assumptions made for solar microgeneration wewvaesistent with the DECC
methodology. However, the DECC methodology wadaarcas to what assumption should
be made for the average unit capacity for induspriaperties. In this case, it was assumed
that the average size for solar was 10kW for inthigbroperties. This figure has been used
in other regional renewable capacity studies inogidhe North West Renewable Energy
Capacity Study from 2010. More details on the aggions can be found in Annex B.

Results

Table 3-19 details the electrical potential of s@lotovoltaics (PV) and the heat potential of
Solar Thermal technology. It can be seen thatrdoog to the DECC methodology; the West
Midlands region has a potential of 1,378MW of SdPAf and 1,153MW of solar thermal.
The greatest potential can be found in LAs withrtiast urban characteristics. The estimates
for solar PV and solar thermal are not exclusivieat is both can be achieved together.
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Table 3-19: Potential accessible solar microgeneration resource

Local authority

Herefordshire

Telford & Wrekin
Shropshire

Stoke on Trent
Birmingham

Solihull

Coventry
Wolverhampton
Walsall

Sandwell

Dudley

Cannock Chase

East Staffordshire
Lichfield
Newcastle-under-Lyme
South Staffordshire
Stafford

Staffordshire Moorlands
Tamworth
STAFFORDSHIRE TOTAL
North Warwickshire
Nuneaton & Bedworth
Rugby
Stratford-on-Avon
Warwick
WARWICKSHIRE TOTAL
Bromsgrove

Malvern

Redditch

Worcester

Wychavon

Wyre Forest

Electricity
(MW Capacity)

67
39
116
55
194
41
60
51
53
64
80
22
32
26
28
27
40
29
15
219
20
66
26
44
34
190
25
26
18
20
35

24

Percentage of
Elec. Total (%)

Heat

(MW Capacity)

Percentage of
Heat Total (%)

53 5
31 3
90 8
46 4
169 15
36 3
52 4
43 4
44 4
51 4
70 6
18 2
25 2
21 2
24 2
22 2
34 3
22 2
12 1
179 16
16 1
67 6
22 2
35 3
29 3
168 15
19 2
23 2
14 1
17 2
30 3
19 2
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Local authority Electricity Percentage of Heat Percentage of
(MW Capacity) Elec. Total (%) (MW Capacity) Heat Total (%)

WORCESTERSHIRE TOTAL

WEST MIDLANDS TOTAL

Source: SQW (Figures may not total due to rounding)
Figure 3-19 shows the proportion of solar PV arefrtial solar microgeneration in each of
the upper tier authorities.

Figure 3-19: Potential accessible microgeneration solar resource (for electricity & heat production) by
upper tier authority
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Source: SQW

Capacity to 2030 and 2050

The resource assessment for residential propeni@930 & 2050 was based on Regional
Spatial Strategy (RSS) allocations projected fodwdhe resource assessment for industrial
& commercial buildings in 2030 and 2050, was basedmployee number growth using a
UK-wide benchmark of 0.5% per annum.

Conclusion

The West Midlands has a potential resource 1,378%8IVPV microgeneration and 1,153MW
for solar water heating.

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&GSand Air Source Heat Pumps
(ASHP). Each of these resources is detailed iddally under its own heading in the
following sections.

The assumptions made for microgeneration heat puanpsconsistent with the DECC
methodology; off grid properties were identifiedrfr the Centre for Sustainable Energy’s
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‘Identifying and quantifying the prevalence of hatal treat homes'2006 study which
identifies these by local authority. Further infation is provided concerning off grid
properties in para 4.55. A detailed list of theuaggtions made for each of the technologies
can be found in Annex B.

Results

3.135 Table 3-20 details the potential accessible mianeggtion heat pump resource for the West
Midlands and its local authorities. It can be séeast the West Midlands has potential
resource of 11,073MW of heat. Birmingham has tihgdst resource, consistent with its more
urban characteristics. The split between air sohez pumps and ground source heat pumps
is 80:20 which is explained later within the seatio

Table 3-20: Potential accessible microgeneration heat pump resource

Local authority Heat (MW Capacity) Percentage of Total (%)

Herefordshire 485 4
Telford & Wrekin 304 3
Shropshire 851 8
Stoke on Trent 463 4
Birmingham 1,694 15
Solihull 358 3
Coventry 536 5
Wolverhampton 511 5
Walsall 437 4
Sandwell 464 4
Dudley 594 5
Cannock Chase 200 2
East Staffordshire 239 2
Lichfield 209 2
Newcastle-under-Lyme 230 2
South Staffordshire 212 2
Stafford 297 3
Staffordshire Moorlands 212 2
Tamworth 127 1
STAFFORDSHIRE TOTAL 1,727 16
North Warwickshire 142 1
Nuneaton & Bedworth 444 4
Rugby 204 2
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Local authority Heat (MW Capacity) Percentage of Total (%)

Stratford-on-Avon 323 3
Warwick 282 3
WARWICKSHIRE TOTAL 1,395 13
Bromsgrove 196 2
Malvern 210 2
Redditch 156 1
Worcester 188 2
Wychavon 301 3
Wyre Forest 205 2
WORCESTERSHIRE TOTAL 1,256 11
WEST MIDLANDS TOTAL 11,073 100

Source: SQW (Figures may not total due to rounding)
3.136 Figure 3-20 illustrates the proportion of the hpatp resource in each of the upper tier
authorities.

Figure 3-20: Potential accessible microgeneration heat pump resource (for heat production) by upper
tier authority
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Capacity to 2030 and 2050

3.137 The resource assessment for residential propertie2a030 & 2050 was based on RSS
allocations projected forward. The resource assestsfor industrial & commercial buildings
in 2030 and 2050, was based on employee numbertlgnesing a UK-wide benchmark of
0.5% per annum.

SQW -



Renewable energy capacity study for the West Midlands
A final report to Telford & Wrekin Council

Conclusion

3.138 The West Midlands has a potential accessible m&reration heat pump resource of
11,073MW.

Ground Source Heat Pumps

Main Assumptions

3.139 The assumptions made for microgeneration GSHPs camsistent with the DECC
methodology. However, the DECC methodology wadaarcas to what assumption should
be made for the percentage of commercial propewnti#s potential for heat pumps. In this
case it was assumed that 10% of commercial pregewiere suitable. The split between
GSHPs and ASHPs was assumed to be 20% GSHP and8B#. The reasons for this are
that ASHPs are suitable for installation in moreparties and cause less disruption when
installing; hence, making them more attractive ¢teptial customers. A detailed list of the
assumptions made for each of the technologies edound in Annex B.

Results

3.140 Table 3-21 details the potential accessible hesduree from microgeneration GSHPs. The
potential capacity for the West Midlands regior2,815MW with Birmingham providing the
single biggest potential resource with over 15%pprtion of the total. It is widely accepted
that in reality the largest potential is likelytie realised within off-grid residential properties
and therefore the resource capacity less thatcthaitl be provided from on-grid residential
properties is also detailed below. This reducesotlezall capacity by almost 60% as shown
in Table 3-21.

Table 3-21: Potential accessible microgeneration GSHP resource

Local authority Heat (MW Percentage of Heat (MW Percentage of
Capacity) Total (%) Capacity) less Total (%)less
existing on grid existing on grid
residential residential
property % property
Herefordshire 97 4 64 7
Telford & Wrekin 61 3 22 2
Shropshire 170 8 127 14
Stoke on Trent 93 4 25 3
Birmingham 339 15 78 9
Solihull 72 3 19 2
Coventry 107 5 24 3
Wolverhampton 102 5 21 2
Walsall 87 4 24 3

2 This includes commercial, industrial, communitglaublic buildings, existing off grid residentiaicifuture

residential property.
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Local authority

Sandwell

Dudley

Cannock Chase

East Staffordshire
Lichfield
Newcastle-under-Lyme
South Staffordshire
Stafford

Staffordshire Moorlands
Tamworth
STAFFORDSHIRE TOTAL
North Warwickshire
Nuneaton & Bedworth
Rugby

Stratford-on-Avon
Warwick
WARWICKSHIRE TOTAL
Bromsgrove

Malvern

Redditch

Worcester

Wychavon

Wyre Forest
WORCESTERSHIRE TOTAL

WEST MIDLANDS TOTAL

Heat (MW
Capacity)

93
119
40
48
42
46
42
59
42
25
345
28
89
41
65
56
279
39
42
31
38
60
41
251

2,215
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Percentage of
Total (%)

11

100

Heat (MW
Capacity) less

existing on grid
residential
property %

27

40

24

22

22

14

18

30

20

157

14

57

17

43

24

155

17

28

10

12

40

16

124

906

Percentage of
Total (%)less
existing on grid
residential
property

14

100

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

Conclusion

The West Midlands has a potential accessible G®déurce of 2,215MW.
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Air Source Heat Pumps

Main Assumptions

3.142 The assumptions made for microgeneration ASHPs @mesistent with the DECC
methodology. The previous section details the aptioms concerning the percentage of
commercial properties with potential for heat purapd the percentage split between GSHPs
and ASHPs. A detailed list of the underlying asstioms can be found in Annex B.

Results

3.143 Table 3-22 details the potential accessible mianegation ASHP resource for the West
Midlands and its local authorities. The potenkiabt resource is 8,859MW for the region.
Again the capacity less on-grid residential prapsrhas been identified which reduces the
overall potential substantially from 8,859MW to 33/AW.

Table 3-22: Potential accessible microgeneration ASHP resource

Local authority Heat (MW Percentage of Heat (MW Percentage of
Capacity) Total (%) Capacity) less Total (%) less
existing on grid existing on grid
residential residential
property property
Herefordshire 388 4 256 7
Telford & Wrekin 243 3 87 2
Shropshire 681 8 506 14
Stoke on Trent 370 4 99 3
Birmingham 1,355 15 312 9
Solihull 286 3 77 2
Coventry 429 5 96 3
Wolverhampton 409 5 83 2
Walsall 349 4 96 3
Sandwell 371 4 109 3
Dudley 475 5 160 4
Cannock Chase 160 2 96 3
East Staffordshire 191 2 89 2
Lichfield 167 2 87 2
Newcastle-under-Lyme 184 2 58 2
South Staffordshire 170 2 71 2
Stafford 237 3 119 3
Staffordshire Moorlands 170 2 81 2
Tamworth 102 1 27 1
STAFFORDSHIRE TOTAL 1,381 16 628 17
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Local authority

North Warwickshire
Nuneaton & Bedworth
Rugby
Stratford-on-Avon
Warwick
WARWICKSHIRE TOTAL
Bromsgrove

Malvern

Redditch

Worcester

Wychavon

Wyre Forest

WORCESTERSHIRE TOTAL

WEST MIDLANDS TOTAL
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Heat (MW Percentage of Heat (MW Percentage of
Capacity) Total (%) Capacity) less Total (%) less
existing on grid existing on grid
residential residential
property property
114 1 56 2
355 4 227 6
163 2 69 2
259 3 170 5
225 3 97 3
1,116 13 619 17
156 2 70 2
168 2 113 3
125 1 42 1
150 2 48 1
241 3 160 4
164 2 65 2
1,005 11 497 14
8,859 100 3,623 100

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

Conclusion

The West Midlands has a potential accessible AS#$Burce of 8,859MW.
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Solar farms and solar infrastructure

Solar farms

Solar PV Farms represent a potentially considenadriewable energy resource that were not
covered in the DECC methodology. These consisttafids alone arrays of solar panels
erected above ground in locations where there igrman solar radiation. Nationally, there
has been considerable interest from developersadilee financial rewards to be obtained via
Feed in Tariffs, but also significant concerns frenvironmental objectors, with regards to
visual impact, particularly where there have beepgpsals for the installation of solar farms
within designated areas.

Figure 3-21: Solar farm array

Source: DECC, 2010

Currently, the UK produces 10MW solar power, buaséarms have the potential to increase
this considerably — up to 20 are currently in thhecpss of being installed across Cornwall
with the potential of creating an additional 20M\&pacity. The best locations in the UK for
solar irradiation are in the south west of Englalt, it is considered that with continual
improvement in solar panel technology, all of seathEngland and Wales, and parts of the
Midlands may be suitable. Figure 3-22 shows saldiation levels across the UK.

In order to identify the potential capacity for aofarms across the West Midlands, the urban
areas and potentially landscape designation axa#d be excluded leaving the largely rural
areas of Herefordshire, Shropshire, Staffordstarwickshire and Worcestershire. Within
these areas, sites could be identified through restcaint focused approach taking into
account solar radiation, aspect, slope and acoeg®itconnections.

Sites for solar farms are generally between 7.5l@ndectares, flat and not shaded by nearby
trees or buildings. There is no current publicisgeécification for the amount of solar
radiation required, although applications have besade for solar farms in the West

SQW -



3.149

3.150

3.151

Renewable energy capacity study for the West Midlands
A final report to Telford & Wrekin Council

Midlands (recent example in Wychavon) suggestirg thdiation levels are sufficiently high
for solar farms to be viable.

Figure 3-22: Solar radiation map of the UK
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Source: Met Office, 2010

Consultation with Natural England revealed thate¢hs no presumption against solar farms
and each application should be assessed on itssnmaiuding within designated areas such
as AONBs. Overall, it is considered that as tempostructures, solar arrays should not have
a substantial impact on the landscape, but thegemagative impacts on breeding birds and
wetland invertebrates and they may not be apprgpwéhin peat landscapes due to the need
to provide access for installation and maintenance.

Current deployment of solar farms is very much éeper led with the current Feed in Tariff
(FIT) incentive leading to a groundswell of intdredthough the Government’s response to
the FIT consultation published in February 2011 ntead this to reduce once ongoing
reviews of the FIT are completed.

Based on the evidence presented above, it is ttlaasolar farms have the potential to make
a contribution to the renewable energy mix in thestMMidlands, but at this stage there are
considerable uncertainties in the way that this rbayrealised. Further, more localised,
analysis is recommended if local authorities wistgwantify the potential resource capacity
for solar farms.
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Solar infrastructure

Solar PV from infrastructure is also a viable tembgy. Assessment of its potential should
be through adopting a similarly constraints focdsapproach (excluding urban areas and
landscape designations) to assess the potentiaP¥owunits to be installed. As well as

excluding those areas specified, solar arrays ahe tauly effective when erected in south

facing, unshaded locations. The UK'’s first motorveajar PV array was installed on a noise
barrier on the M27 in 2004 as part of a researajept. The 50m long solar panel was
installed by solarcentury for the Highways Ageritygenerates up to 11 kW of electricity.

We have not undertake a detailed assessment, launasns of illustrating how this could be
taken further, we have undertaken the followinglysia based solely on the potential to
install arrays on roadsite sides. Within the Wesdldhds, there are 329.8km of motorway
which do not fall within designated or urban aréesshown in Figure 3-23). Assuming 25%
of the potential roadside sites for arrays arelstating and not shaded provides potentially
82.45km of motorway on which solar arrays couldristalled. If solar panels, 50m in length
with the potential to generate 11kW electricity panel, were installed along half of this area
(equivalent 41.2km), then there could be the pa@ktd create 9,062KW or 9MW across the
whole of the West Midlands. Discussions with theghways Agency did not involve
consideration of the above approach, as their \ewhat the constraints and difficulties
associated with Solar PV from highways infrastruetare insurmountable (on safety,
maintenance, biodiversity, orientation and econogrounds) and therefore no capacity
should be identified.

This figure has not been disaggregated to the ®pdocal authorities within which the
motorways lie, nor has capacity been projected dode to 2030 or 2050 due to the
uncertainty as regards future motorway development.

Solar infrastructure can also utilise large buigdirsuch as stadia. We have not undertaken an
assessment of capacity for such systems, but tlgeda installation in the UK is the
Alexander Stadium in Birmingham which has a capacft 102 kWh and was installed in
2004.
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Figure 3-23: Map showing motorways in the West Midlands, plus designated and urban areas
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Source: Produced by SQW, 2010. © Ordnance SurvewiCCopyright. License number 100019086. DigitaidData ©
Collins BartholOmew Ltd (2007). © Natural Englan@1®
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Low carbon energy potential

Low carbon energy is defined for the purposes efDECC methodology as Combined Heat
and Power (CHP) or tri-generation (to include aog)j and district heating schemes. Whilst
not directly fulfilling commitments under the UK Rewable Energy Strategy, low carbon
sources of energy supply will be an important pérthe mix of technologies that the West
Midlands can employ to reduce carbon emissionghénlong term, out to 2050, it will be
increasingly necessary to decarbonise our eneqgylysumeanwhile, low carbon technologies
represent potentially cost effective alternativeusons for energy generation. Both district
heating and CHP plants can be fuelled by a numbesoorces, including biomass. The
choice of fuels can affect the overall carbon sgwifor a plant.

At a national level, energy policy is being devadpo help meet the significant heat and
low-carbon energy requirement of the UK. For examplECC is currently developing the
Renewable Heat Incentive (RFfl)aimed at encouraging the use of renewable heates

Methodology

Unlike most of the renewable energy categories whie assessed on the basis of the supply
side (i.e. resource availability), low carbon ogpaities referred to in the DECC
methodology are a function of available heat demand

The low carbon capacity of a region cannot be ¢aled solely by assessing the heat demand
of its properties, since the viability of CHP owstlict heating is dependent not only on the

viability of heat, but the density of that heat @aw. This is because the cost of pipe required
to transport heat is very high and there are hesgels though transportation, which also

means that the plant used for generating the lataoceenergy is likely to need to be close to

its demand.

In order to make evaluations about the viabilityaof area for CHP or district heating, the
DECC methodology introduces the concept of ‘heatsdg. This is defined as the annual
heat demand, divided by the number of hours inaa, wehich is then divided by area in km
Higher density urban areas will have a higher lEahand per kfnand hence would be
expected to have lower district heating costs aedtgr potential for cost effective schemes.
The DECC methodology states that if the heat dgesiceeds 3,000kW/Kmthe heat density
is considered to be high and, district heatingksly to 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 develapdxylating the heat densities across the
West Midlands. The map is based on DECC’s Midddedl Super Output Area (MLSOA)
gas consumption statistfés A boiler efficiency of 80% was used as an asgionpto
convert gas consumption to heat demand — it is itapbto note that this assumption is more

24 DECC Renewable Heat Incentive (RHI)
http://www.decc.gov.uk/en/content/cms/what_we_dosulpply/energy_mix/renewable/policy/renewable_lezthtive/incenti
ve.aspx

25 http://www.decc.gov.uk/en/content/cms/statigtegional/mlsoa_llsoa/mlisoa_2008/mlisoa_2008.aspx
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robust for converting domestic usage, than comrakwrid industrial usage, as industrial
processes may consume gas for uses other thamprogatction. Heat demand met by other
fuels such as coal and oil are not accounted ®rdaa at MLSOA level is not available.
Once the annual heat demand for the MLSOAs had bakmlated, it was converted into
heat density by dividing it by the area of the ML&OThe developed heat map produced
results similar to the DECC Heat Mijand a previous West Midlands heat AlajThe West
Midlands map has been used to assess where thesiigne®mmercial and industrial and
overall heat demand is sufficient to exceed the DEB€at density threshold.

3.162 Each MLSOA in the region was examined and wheretated heat density exceeded 3,000
kW/km?, an area was judged to be a candidate for onfeedbtv carbon technologies such as
district heating or CHP. The heat density for Ak tandidate areas were then aggregated
together to give a total low carbon energy potéftiaeach authority and the region.

Results

3.163 Table 3-23 details the results of the low carboergy potential for each authority and the
total for the West Midlands. The table is splibifive columns to illustrate the source of the
heat demand in each area. The columns indicateevthe heat density threshold is reached
through domestic, industrial and commercial andy ahrough a domestic, industrial and
commercial combined demand. Where the threshokl been reached solely through
domestic or commercial and industrial demand inLs&8MIA, the additional demand (i.e. from
the other sector) for the MLSOA has been notedénfourth column. This is because; for
example, in an area where there is sufficient domdsmand a CHP plant could also supply
the commercial demand, though by itself it doesmeaich the threshold. To simplify the
outputs of this assessment, the total low carbaenpial for each authority and the West
Midlands is also presented.

Table 3-23: Low Carbon Energy Potential

Local authority Domestic Commercial Above Additional Total % of Total
Demand Demand 3000 demand in Demand Demand
GWhr/yr GWhr/yr kw/km 2 the area (GWhr/yr)
only with (GWhrl/yr)
Combined
Demand
(GWhrl/yr)
Herefordshire 0 0 0 0 0 0
Telford & Wrekin 0 0 315 0 315 2
Shropshire 0 0 0 0 0 0
Stoke on Trent 73 248 652 155 1,128 7
Birmingham 1,689 1,525 2,404 637 6,254 40
Solihull 55 0 383 2 440 3
Coventry 446 287 441 141 1,315 9
Wolverhampton 161 127 680 83 1,052 7

26 http://chp.decc.gov.uk/heatmap/
27 Halcrow Group Limited, April 2008, Heat Mappiagd Decentralised Energy Feasibility Study: A RefmrAdvantage
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Local authority Domestic Commercial Above Additional Total % of Total
Demand Demand 3000 demand in Demand Demand
GWhr/yr GWhr/yr kw/km 2 the area (GWhrl/yr)
only with (GWhrl/yr)
Combined
Demand
(GWhrl/yr)
Walsall 66 205 368 68 707 5
Sandwell 227 227 1,173 60 1,686 11
Dudley 111 0 866 31 1,008 7
Cannock Chase 41 83 0 42 166 1
East Staffordshire 0 194 54 60 307 2
Lichfield 0 0 37 0 37 0.2
Newcastle-under-Lyme 50 0 222 7 278 2
South Staffordshire 0 0 0 0 0 0
Stafford 0 0 55 0 55 0.4
Sarrcere : o o : o o
Tamworth 0 0 125 0 125 0.8
> LA TORDSHIRE 90 277 493 109 969 6
North Warwickshire 0 0 0 0 0 0
Nuneaton & Bedworth 0 0 65 0 65 0.4
Rugby 0 0 213 0 213 1
Stratford-on-Avon 0 0 0 0 0 0
Warwick 75 0 86 21 182 1
}II_VC,;-\_II_?A\\II\_/ICKSHIRE 75 0 365 21 461 3
Bromsgrove 0 0 0 0 0 0
Malvern 0 0 0 0 0 0
Redditch 0 0 0 0 0 0
Worcester 0 0 126 0 126 1
Wychavon 0 0 47 0 47 0.3
Wyre Forest 0 0 52 0 52 0.3
WORCESTERSHIRE 0 0 226 0 226 1
WEST MIDLANDS 2992 2896 8366 1306 15559 100

TOTAL

Source: Maslen Environmental (Figures may not tdte to rounding)

3.164 It can be see that the theoretical potential fov tarbon energy technologies in the West
Midlands is 15,559GWhr/yr, with the more denselyiltbenvironment of Birmingham
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accounting for over 40% of this. It is worth magfithat this reflects a 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 indi@idsite suitability. The feasibility of
district heating schemes may increase if they arelése proximity to energy recovery
facilities, large thermal power stations, CHP pdamt large point heat loads. The location of
these has been identified from the DECC CHP regatd heat map and an example area is
presented in Figure 3-24.

Figure 3-24: Example area of Low Carbon Technology Candidate Areas
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3.165 Figure 3-24 illustrates the candidate areas a@ad<f the West Midlands where the greatest
potential for low carbon energy potential existBhe map of the whole West Midlands is
presented in the annex along with the location radrgy recovery facilities, large thermal
power stations, CHP plants or large point heatdoddhe number of large point loads may
increase in the future as for example more enexggvery facilities come online.

Capacity to 2030 and 2050

3.166 DECC’'s 2050 Pathways Analy$isshows that to 2050, heating and cooling usage may
increase by 75% or could decrease by 60%. Theeramgredictions is a function of the
changes in energy efficiency and usage assumptibas are made for the different
‘pathways’. In addition to the difficulties in @stating overall change in heat demand,
predicting the location and thus density of thismdad presents another level of uncertainty
which would limit the utility of any predictions ithe change in low carbon energy potential

28 http://www.decc.gov.uk/en/content/cms/what_we _alaik/2050/2050.aspx
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to the 2050 horizon. This means that no projestigiithe resource available in 2030 or 2050
have been made.

Conclusion

The West Midlands has a low carbon energy potenfidl5,559 GWhr/yr (i.e. 1,711 MW).
This is a very large, untapped energy source foergial exploitation. As such, this is an
energy source that clearly warrants further dedaiwestigation. Currently, the high cost of
developing such schemes means that few acrosskheldke been realised. It would require
a step change in uptake to utilise a significanpprtion of this available resource.
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Waste Heat Assessment

No regional waste heat assessment methodology tisexl in the DECC methodology.
However, it was considered important to includehiaitthis study as part of the overall
assessment of low carbon sources. As such, they seain developed a methodology
specifically for the West Midlands.

Waste heat is heat produced within a process whiabt in a directly useful form (e.g. heat

produced by air conditioning system, heat from &haest, or heat radiated from a blast
furnace). Though no longer directly useful to ithial process, this heat could be put to use
if there is an end-user which requires the heatsan@dy to recover it. This means that three
factors are required for a waste heat recoverenyst

. an accessible source of waste heat
. a recovery technology
. a use for the recovered heat energy.

The uses for recovered heat and depend on theenaftiuhe end uses and the quality of the
heat (e.g. high or low temperature) but can include

. combustion air preheating
. power generation

. steam generation

. space heating

. water preheating.

These uses for the heat often have to be very ttodee source due to the cost of piping and
the heat losses accrued in transportation.

This assessment will attempt to identify potersialirces of waste heat and then discuss the
possible constraints on accessing this resourcéspdtential uses.

Identifying Waste Heat Sources

Potentially useful waste heat can come from a nurobéndustrial, commercial and public
activities. The nature of the heat produced calicadly affect the utility of the resource.
Waste heat sources can be divided into high, mediach low temperature sources; the
general advantages and disadvantages of thesatined in Table 3-24:
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Table 3-24: Sources, Advantage and Disadvantages of High, Medium and Low Temperature Waste

Heat.
Temperature

Range (OC)

Example Sources

Advantages

Disadvantages / Barriers

High 650 - 1650+

Nickel Refining Furnace
Steel Furnace
Hydrogen Plant

Glass Melting Furnace
Coke Oven

Blast Furnace

Steam boiler exhaust

Gas turbine exhaust

High-quality energy usable to a
diverse range of end-uses with
varying temperature
requirements.

High-efficiency power
generation.

More compatible with heat
exchanger materials

High temperature creates
high thermal stresses on
heat exchange materials.

Increased chemical
activity/corrosion.

Medium 230 —
650 Reciprocating engine exhaust
Practical for power generation
Ovens
Cement kiln
Process steam condensate Large quantities of low- Few end uses for low
Cooli f . temperature heat can be temperature heat (e.g.
00 dl'n'g water from "’I"r sourced from a large number space heating, domestic
conditioning, internal processes. water heating).
Low < 230 combustion engines etc.

Low-efficiency power

Ovens generation.

Hot processed liquids/solids Low temperatures can
increase corrosion of heat
exchangers.

Source: Modified from BCS 2008

Methodology

3.174 For this study, the Interdepartmental Business ®efji was used to identify the number of
enterprises in each authority that could potentia#i sources of high, medium and low waste
heat. The register breaks down enterprises inteegosies by Standard Industrial
Classifications (SICs) (which classifies basedtantype of economic activities a business is
engaged iff). Table 3-25 outlines those SICs assessed to traveotential to be high,
medium and low temperature waste heat sourcess CHtegorisation was based on assessing
the typical types of processes and activities waridk each sector.

29

http://www.neighbourhood.statistics.gov.uk/dissedtiion/Info.do?page=analysisandguidance/analysisestidbr
-analysis-to-support-local-authorities.htm
%0 http://wwwv.statistics.gov.uk/methods_quality/sigitents.asp
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Table 3-25: Potential Waste Heat Source Classification by Standard Industrial Classifications

Temperature

Range

High

Medium

Low

Standard Industrial Classifications

19 Manufacture of coke and refined petroleum products

20 Manufacture of chemicals and chemical products

35 Electricity; gas; steam and air conditioning supply

38 Waste collection; treatment and disposal activities; materials recovery
39 Remediation activities and other waste management services

10 Manufacture of food products

11 Manufacture of beverages

23 Manufacture of other non-metallic mineral products

24 Manufacture of basic metals

25 Manufacture of fabricated metal products; except machinery and equipment
03 Fishing and aquaculture

11 Manufacture of beverages

12 Manufacture of tobacco products

13 Manufacture of textiles

14 Manufacture of wearing apparel

15 Manufacture of leather and related products

16 Manufacture of wood and of products of wood and cork; except furniture; manufacture of
articles of straw and plaiting materials

17 Manufacture of paper and paper products

21 Manufacture of basic pharmaceutical products and pharmaceutical
22 Manufacture of rubber and plastic products

26 Manufacture of computer; electronic and optical products
27 Manufacture of electrical equipment

28 Manufacture of machinery and equipment n.e.c.

29 Manufacture of motor vehicles; trailers and semi-trailers
30 Manufacture of other transport equipment

31 Manufacture of furniture

32 Other manufacturing

37 Sewerage

52 Warehousing and support activities for transportation

86 Human health activities

93 Sports activities and amusement and recreation activities

Source: Standard Industrial Classification

Due to the nature of the SICs, it is impossibl&mow the exact nature of the processes at
each enterprise and as such to quantify the patamitapped waste heat resource through
this study. However it does give an indicatiorired number of opportunities available in the
West Midlands.

Results

The number of potential high, medium and low terapge waste heats sources for each local

authority is outlined in Table 3-26:
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Table 3-26: Potential Waste Heat Source Classification by Standard Industrial Classifications

Potential High Potential Medium Potential Low
Local authori Temperature Heat Sources Temperature Heat Sources Temperature Heat
Sources
No. of % of total No. of % of total No. of % of total
Enterprise Enterprise Enterprise Enterprise Enterprise Enterprise
Herefordshire 30 0.32 215 2 595 6
Telford & Wrekin 25 0.57 150 3 360 8
Shropshire 50 0.35 320 2 935 6
Stoke on Trent 40 0.74 285 5 465 9
Birmingham 95 0.37 870 3 2,150 8
Solihull 15 0.22 85 1 420 6
Coventry 30 0.40 235 3 595 8
Wolverhampton 60 1.00 310 5 510 8
Walsall 45 0.70 425 7 640 10
Sandwell 55 0.81 535 8 650 10
Dudley 70 0.79 515 6 775 9
Cannock Chase 15 0.48 115 2 260 8
East Staffordshire 20 0.49 130 3 245 6
Lichfield 20 0.47 115 2 280 7
Newcastle-under-
Lyme 5 0.16 65 5 280 9
South Staffordshire 15 0.39 105 3 280 7
Stafford 20 0.42 100 1 315 7
Staffordshire
Moorlands 15 0.39 100 3.14 245 6
Tamworth 10 0.48 85 5.15 165 8
STAFFORDSHIRE
TOTAL 120 0.41 815 3.69 2,070 7
North Warwickshire 15 0.57 100 3.18 200 8
Nuneaton &
Bedworth 15 0.49 145 2.72 225 7
Rugby 5 0.13 85 2.04 255 7
Stratford-on-Avon 25 0.34 160 2.73 455 6
Warwick 15 0.23 90 2.10 410 6
WARWICKSHIRE
TOTAL 75 0.32 580 2.60 1,545 7
Bromsgrove 15 0.36 75 4.09 260 6
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Malvern 10 0.25 85 2.80 280 7
Redditch 10 0.39 175 3.81 220 9
Worcester 5 0.18 65 4.75 200 7
Wychavon 30 0.51 105 2.23 385 6
Wyre Forest 25 0.73 90 2.15 265 8
WORCESTERSHIRE

TOTAL 95 0.42 595 1.38 1,610 7
WEST MIDLANDS

TOTAL 805 0.45 5,890 2.47 13,260 8

Source: Maslen Environmental (Figures may not tdte to rounding)

The results of the analysis reflect the numberriémprises in each authority area, but also
show that the potential high temperature sourcesnasre concentrated in urban authority
areas (e.g. Wolverhampton) which are more likelyhtwve potential heat users near the
generation sources.

Further Site Specific Assessments

To develop this initial assessment further to iderthe best opportunities for waste heat
resource development within each West Midlands Ithe following steps could be
undertaken:

. Obtain site specific data available for the siteshe SIC categories with the best
potential to be a waste heat source. This is @viailon request for Local Authorities
from the Office for National Statistics.

. Compare the locations of these sites with the hesgi developed for this study, to
identify sources in areas with high heat densities, thus potential end-users.

. Approach individual enterprises with the best migtaf heat source and end users to
conduct site specific assessments.

Barriers and Opportunities for Waste Heat Recovery Uptake

There are a number of barriers and factors whitdcathe feasibility of accessing individual
opportunities amongst the potential resources ifilethtabove. These fall into four main
categories (BCS 2008); cost, temperature restristiochemical composition, and
inaccessibility/transportability of heat sourced ane detailed further below:

. Cost

> long payback periods

31 http://www.statistics.gov.uk/idbr/localauthoritiasp
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> material Constraints and Cost — the nature of tlhstevheat source may
require expensive material to utilise it (e.g. vdrigh temperatures or
corrosive steam)

> economies of Scale — small scale operation ardiketg to be economic
> operation and Maintenance Cost.
. Temperature Restrictions
> lack of end-uses
> Heat Transfer Rates — this is reduced if the reguiemperature difference

between the end use and the source is small.

. Chemical Composition — the chemical compositiontted heat source can cause
corrosion of equipment, deposition which clogs #®yestem, environmental and
contamination problems.

. Inaccessibility/Transportability
> limited space — there may be insufficient spacsitanfor the equipment
> transportability — to transport the recovery hesquires a pressure head

which may require an energy input

> inaccessibility — recovering the heat from somersesi may be difficult e.g.
steam produced by cooling hot metals.

Capacity to 2030 and 2050

3.180 The Waste Heat assessment identifies enterprigbshigih, medium and low heat operations
based upon Standard Industry Classifications ddiaere was no quantification of this
resource in terms of capacity and further work éeded to quantify this resource and
understand how it may be projected towards 203@28560.

Conclusions

3.181 The assessment has shown that across the Wesinllgdlaere are multiple potential sources
of waste heat, but more detailed analysis is reduio understand the feasibility of accessing
this resource on a site by site basis.

3.182 This assessment has focused on waste heat soustesjld also be noted that where there is
a high demand for heat energy, Combined Heat am&ePECHP) stations can be developed
to meet that demand (as detailed in the previoasiosg. These CHP stations can be
developed specific for this purpose, or plants useproduce electricity (e.g. power stations
and energy recovery facilities) can be adaptedadyre usable electricity and heat, however
there are significant barriers to do®so CHP stations can be fuelled by several sources

32 James P.A.B. and Bahaj A.S., (April 2009), Poteriz@t Supply From Current UK Electricity GenerationdA
Its Contribution To The Uk’s Energy Scenarios Andigsions, University of Southampton
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including: gas, wood and energy crops, anaerolgestiers and sewage. Previous sections of
this report assessing the energy capacity from éssrsources discuss the potential for
electricity and heat generation from the last tlok#nese sources.
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4: Grid capacity and constraints

Electricity Transmission and Distribution

Context

The UK electricity network is one that has seen yralterations, innovations and expansions
since its creation over 120 years ago. These @sahgve been put in place to accommodate
the rise and mixed uses of demand together withrdhety of generation methods used.

There are two tiers to the electricity network. eThransmission network delivers ‘bulk’
electricity at high voltages of 400kV and 275kV eovong distances from the larger power
stations to distribution companies. The Distribntibletwork provides the majority of
customers with electricity via localised networksgemating at 132kV and below.

Transmission electricity flows predominately frommetnorth of the UK, where the largest
power stations are, to the higher electricity detisain the south. The National Grid operates
this network, known as the Transmission Networkr@pe (TNO) in England and Wales.

The distribution network combines electricity frdooth large and small generating units. The
transmission network provides the distribution reks with ‘back-up’ supply, if required.
The distribution network can provide access foregating units with outputs of up to 20MW,
which provides opportunities for a whole range efiewable and low carbon technologies
identified in this study. In terms of generatingpmu connecting to the necessary network, the
general rule is:

. up to 300kW output, usually connect to 415V, 6.@k\L1kV lines
. up to 7MW output, usually connect to 11kV, 33kVeakV lines
. up to 20MW output usually connect to 132kV lines.

But in some instances, if there is not a capassye, the District Network Operator (DNO)
may recommend connection to a higher voltage sy#tamis closer to National Grid source,
as overall connection costs may be lower.

There are two broad types of electricity networkrmping in the region. The first isradial
system. In general, this system occurs in moral reas, with the network operating in a
tree structure with the power flowing from roottip. This type of network is not very
flexible or designed for electricity to flow froniptto root. The second type of system is
known as anesh In general, this system occurs in more urbaasard his is a more flexible
system with multiple sources of electricity. Theawark can have multiple configurations by
closing and opening switches, allowing electridibyflow in a number of different routes
from source to end user.

Electrical losses are an inevitable consequenctheftransfer of energy across electricity
distribution networks. On average, approximately 6%telectricity transported across the
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distribution networks is reported as losses (sjpedéta is unobtainable from the DNOSs).
Several DNOs have suggested that some networkddsbeureplaced for example 6.6 kV
replaced with 11 k¥, as higher voltages require lower current to fpanselectricity and
therefore a reduction in loss.

Future Network Challenges

Networks face two main challenges, the first is theewal of ageing grid infrastructure
nearing the end of its life (as most was built e 1950s and 60s close to coal mining
regions) and the second is reconfiguration, adgptite existing network to incorporate
renewable and low carbon technologies.

Renewal and reconfiguration, particularly for reabke and low carbon technologies comes
at a cost. These network operating costs are ghams® consumers, and depending on
location, can range from 4% - 17% of domestic HillsThe Office of Gas and Electricity
Markets (Ofgem) regulates these charges, by settipg on revenues every 5 years called
Price Control Reviews There has been significant investment in ageietgvorks resulting
from unlocking revenue gained from Price Contrgjlset by Ofgem. Mainly this investment
is required to assist with rising demand, but int,p@ allow for renewable and low carbon
sources to better access the distribution netw@®, in theory, opportunities for renewable
and low carbon technologies should have improved.

Reconfiguration can be challenging, smaller scadémegation can have large voltage
fluctuations, faults, reverse power flows, intetent generation and so on: all must be
managed to ensure reliability. The UK operatesraralised system by way of reliable, large
power stations with economies of scale. But withmate change influenced levies,
legislation and regulations a more decentralisestesy is predicted. This system will
encourage better efficiencies, but with an increasthe challenges on the reliability and
balancing of the electricity network.

Decarbonisation of the electricity market is cuthersubject to a consultation, to establish
mechanisms to attract the investment needed fdrigmprovement. The Electricity Market

Review is intended to examine the reforms necegsaaghieve the Government's objectives
on decarbonisation, renewable energy, securitypply and affordability. The consultation

period is due to complete this month following whitis intended that a White Paper will be
launched containing legislative proposals to immam the new electricity market

arrangements.

Distributed Network Operators

The fourteen regions throughout England, Wales &odtland, are managed by seven
companies (EDF Energy; Central Networks; CE ElertiVestern Power Distribution;
Electricity North West; Scottish Power; and Scoéttend Southern), known as Distributing
Network Operators (DNO).

% http://www.ofgem.gov.uk/NETWORKS/ELECDIST/POLICY/DISTCHRGS/Documents1/1362-03distlosses. pdf

% Dolan.S POSTnote 2007, p2
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A DNOs role is to:

. connect new customers

. reinforce the network to accommodate changing déman

. inspect and maintain the existing assets

. fix the networks when they go wrong

. refurbish networks to extend their life where apiate

. replace the assets when end of their life is reche

. improve customer service

. prepare for emergencies

. protect the environment, including the impacts lahate change, and enable local
generation.

The role of both the TNOs and DNOs is to maintajerate, and reinforce these electricity
networks in line with regulations set by Ofgem #aid down in law.

The study assessment team have been in close tuortiacstrategic, investment and policy
representatives from the DNOs particularly at EORnal Networks West, and key
development agency contacts. They provided usefairmation important for this section of
the study, including access to maps, data and gedvprofessional experiences of renewable
and low carbon generators connecting to the digiri networks.

Electricity Distribution Networks in the West Midla nds Area

The West Midlands area is covered by three DNOs

. Central Network West (covering the majority of ivest Midlands)
. Central Network East (covering Coventry, Rugby,tBoron-Trent and Uttoxeter)
. SP MANWEB (covering Oswestry and North Shropshire).

To meet the project specification set out for thiel gonstraints methodology, consultation
with DNOs, EON Central Networks West (CNW) and CanNetworks East (CNE), Scottish
Power (SP) and the National Grid was carried detom this it was possible to obtain and
understand the current electricity and gas dididbunetwork and capacity across the region.

Due to data constraints for electricity it was possible to access less than 33kV network
data; this is available at a site by site basisftbe individual DNO’s. Taking this study
forward to site feasibility we understand that afitey data from the DNOs is a chargeable
service for developers and third parties, but foed As.

35 Electricity Supply Act 1989, Utilities Act 2000)e€tricity Supply, Quality and Continuity RegulatioP802
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The DNOs distribution grids are shown in Figure Below.

Figure 4-1: West Midlands Major Electricity Grid
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Central Network West

The region covered by the Central Network WestB\(Q distribution networks includes the
majority of the West Midlands conurbation, with tixeception of Coventry and Warwick. It
extends from Congleton in the north to the outskiof Bristol in the south; and from
Knighton and the Welsh Marches in the west to Banbuthe east. There are approximately
2.44 million customers connected within the sergiea of 13,000 sqg. km.

The total amount of overhead lines and undergraafding in CNW is presented in the table
below.

Table 4-1: Size of the Central West Distribution Network

Voltage Overhead line (km) Underground Cable (km)
132kV 1328 328
66kV 760 27
33kV 1021 365
11kV and 6.6kV 14972 12400
Low voltage 6741 48314
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Central Network West (CNW) Long Term Development Plan

The current Long Term Development Plan (LTDP) fa@ CNW sets out how the network is
set to develop to 2015. It has two main poininbérest;

“Central Networks West and its predecessors haveysd a strategy of extending
the 132kV network and establishing 132/11kV transéition in urban areas, where
proven attractive. The strategy was developedéretrly 1960s for city centres but
has since been extended and at present approxiyré@és of the demand is
supplied through 132/11kV networks.”

and

“The Company has extensive 66kV networks. Thede amesradial networks cover
large rural areas, especially the north Cotswol&rcestershire, Herefordshire
and the Welsh Marches. Networks at this voltag@igeoeconomic and reliable
rural systems, permitting long feeding distanced b@ing of robust construction.
However, some parts of the 66kV network in nortihcd&iershire are ageing and
would require replacement over the next 5 — 10 y€tine Company would consider
reinforcement at the 66kV voltage level or conwerso 132/11kV transformation
depending on the solution offering the optimumnézi and economical value.”

Planned extensions and capacity issues inthe CNW a rea

The majority of the planned extensions of the CNAW gre focused in the East Birmingham
district, replacing the underground 33kV cablinghna 132kV/11kV system as identified in
Figure 4-1.

CNW, unlike most DNO networks, has no coastline dimerefore has no prospect for
connecting offshore wind farms and the potentiallémd based wind farms has been stated
by CNW as being ‘limited®. The Long Term Development Plan also statesghatfuelled
projects have appeared to have been halted duectntr price rises — however, recent
examples in Birmingham show that it is still possilto develop gas fuelled CHP plants
effectively’’, and currently the most likely energy sourcesgiemeration appear to be landfill
gas, incineration of municipal waste and bioma$éWChas seen considerable growth in the
number of solar PV installations driven most likeédythe introduction of Feed in Tariffs.
They predict that in the near future, there is plssibility of domestic CHP installations,
once it can be made commercially attractive, betekpected take-up remains uncertain.

According to CNW’s LTDS, it has been stated tha¢ do the variability of operations of
existing generators it is difficult to predict hawese operators will affect future network
loads. Whilst attempts have been made by CNW tdigr¢he future generation growth, no
significant provision for future generation based2®10 loads can be estimated, and take-up
remains uncertaffi

36 Long Term Development Statement, CNW 2010, ch4, p4.
37 http:/Avww.birminghamenergysavers.org.uk/
% Long Term Development Statement, CNW 2010, ch4, p4
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Central Network East

The region covered by Central Network East (CNEtrifiution networks includes the
majority of the East Midlands along with the citiek Coventry and Warwick. It extends
from the outskirts of Sheffield in the north, toltddn Keynes in the south; and from Uttoxeter
and Tamworth in the west to the Wash on the EastsCoThere are approximately 2.6
million customers connected within the Companyivise area of 16,000 sq. km.

The urban areas in the CNE area are mainly seryed182kv/11kv network and rural areas
served by an extensive 33kv network.

Planned extensions and capacity issues in the CNE area

The LTDP for CNE sets out planned extensions tadtevork to 2015.

A new 132/11kV substation is to be installed at tbentral Network Coventry South
substation to provide additional security to thectricity supplies to the Coventry and cater
for future growth in load, as identified in Figutel.

SP MANWEB

SP MANWEB supplies approximately 1.5 million custnsin the north west of England and
north Wales. The geographical area of the Westaidls study area covers just Oswestry and
North Shropshire.

The 132kV and 33kV networks are operated in arréotenected fashion throughout the SP
Manweb area. In urban areas the 33kv network islgnanderground cable and in rural areas
overhead on wooden masts.

Planned extensions and capacity issues in the SP MANWERB area

The Long Term Development Plan for SP MANWEB set$ planned extensions to the
network to 2015.

There appears to be no planned development in thst Widland’'s area covered by SP
MANWEB. The grid that services this area appearave sufficient spare load capacity at
the current time.

Opportunities exist for the connection of new load generation throughout the SP
MANWERB distribution system. System conditions awhicection parameters are site specific
and therefore the economics of a development may. \Revelopers are encouraged to
discuss their development opportunities with SP NM¥BEB who will advise on connection
issues.

Electricity Connections and Renewable and Low Carbon Deployment

The DNOs role is central to understanding the fltsi of renewable and low carbon
sources connecting to the local distribution neksoas larger renewable and low carbon
sources cannot connect to the grid without comsyithe DNO. All the DNOs which serve
the West Midlands recognise in their Long Term Depment Plans that there will be more
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small and medium generators wishing to export &rtigrids in the future and that their
networks will have to adapt to this.

The distribution networks often have limited spamnnection capacity and may require
upgrading or modifying to allow connection of rerale and low carbon energy generation
sources.

The generators can only connect to the distributietwork subject to a DNO connection
contract. The tasks involved in obtaining conrmcttvary with the size of the generation
plant that is being developed: in general, the darthe plant, the more complex the
connection requirements. There are considerati@eded for all generators, including
current loadings on the local grid, capacity in thestem for a new connection, and
reinforcements needed. These issues will all teespecific.

There is an exception for micro-generation projeziso referred to as Small Scale Embedded
Generation (SSEG), who are not required to enter ancontract with the DNO. SSEG
generators tend not to cause any network conneidsues as they are up to 16A per phase
and are considered too low to have any serious détpa the network. In future, as the
density of SSEGs increase, this could put straimooal networks. As a result, DNOs may
have to review their policies towards SSEGs, howdvis currently unclear what this may
entail or in fact whether it will prove necessary.

The five phases from planning to construction carfdund in Annex G of the supporting
annexes document; however, it is worth noting thaing is very important. For example,
Phase 3 — Design takes up to 90 calendar daysh&rDNOs engineer to process the
applicatiort®.

Connection Costs and Charges

As soon as the developer involves the DNO it cart $b incur charges. For example at the
planning phase, where a feasibility studgasried out or after the Connection Application (at
the design phase). In all cases the DNO must dt@r terms for providing suitable
connection services for the proposed generatioamseh(regulated by Ofgem), and will only
cover the DNO'’s costs.

An Electricity Connections Engineer quoted thedaiing indicative prices for the costs of
feasibility studies carried out by the DNO; it isarly dependent on the generating capacity.
Up to and including 1IMVA = £1,240 plus VAT, in segto 40MVA - 100MVA = £16,000
plus VAT.

Costs of connection infrastructure

The connection cost for a generation scheme depantise nature and extent of the works to

be carried out and other users in the local afeserage costs are difficult to provide as they

can vary greatly. Significant costs are incurteg further the generator is from a substation
(cabling costs can be up to £100/m) and if sulmstatneed to be upgraded. See Annex G for
more details.

39 Jarrett K, et al. DTI, Feb 2004
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After analysis and discussions with the DNOs, iswaid that the less experienced generators
regularly overlook considerations of how they mastnect their generating plant to the
distribution network - particularly the 90 day aipption process time at design phase. It is a
complicated process and therefore communicationdsst the developer and DNO is critical,
particularly in providing detailed input into thiéeslevel feasibility studies.

Grid Constraints and Developing Renewable Electricity in the West
Midlands

This section discusses the potential effect of grahstraints on particular renewable
technology uptake into the future and identifieseptial best practices and actions required to
overcome these constraints.

Grid Constraints and Commercial Wind Power

As commercial wind capacity develops in the WestliRtids into the future, developments
are likely to focus on relatively isolated windigreas. These areas are generally not well
provided for by the grid. In order for developmémtiappen without grid connection being a
constraining issue, developing the electricity gvitl be key.

The typical size of wind farm development beingpmeed in the West Midlands currently
has capacities of around 6 M/ These developments would require connectiorisliy,
33kV or 66kV lines, though larger developments {0 @20MW) would need to connect to
132kV lines.

Figure 4-2 shows the major lines (33kV and larderjhe distribution grid that cover the
West Midlands area, detailing the distance to tharest grid connection. The areas furthest
from the grid include the Peak District and parftshe Shropshire Hills. In these areas the
costs of developing wind is likely to be signifitigrhigher than in areas well provisioned for
by the grid.

In rural areas currently covered by CNW, the DN@$icy is to maintain and replace the
extensive 66kV network. The DNO would consider ating to 132/11kV systems
depending on the solution offering the optimumnéexzi and economical valueLarger wind
farm developments are unlikely to be feasible ircimof these areas without an upgrade of
the system to 132kV. This upgrade will only hapjfea good economic case is put to the
DNOs.

Grid constraints and biomass

There are likely to be similar issues for the depelent of large scale biomass as the
resource availability, particularly for plant andirmal biomass, within the more rural areas.
Smaller scale developments may be appropriate noemt to the existing 66kV network.
More urban resources such as waste are betterdlittkéhe network and therefore should
have greater potential for deployment.

40 www.yes2wind.com
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Figure 4-2: Distance to the Major Electricity Grid
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Grid Constraints and Hydropower

The largest small scale hydro opportunity idertifley the EA in the West Midlands has a
potential maximum power output of 1,880kW; howetlex vast majority are under 300kW.
This means that most hydropower sites will be &blonnect to small lines (6.6kV or 11kV),
the distribution of which is relatively extensive the West Midlands. However the distance
to the grid in more rural areas and spare cap&styes may affect the viability of individual
sites.

Grid Constraints and for Smaller Scale Technologies

Micro-generation plants that can be defined as Bftwalle Embedded Generation (SSEG) are
not required to enter into a contract with the DNDjch limits grid constraints upon them. It
also should be noted that if a plant is below 300kR@at and 50kW electricity installed
capacity a smaller connection capacity is requéned so it is much easier to connect.

Gas Transmission and Distribution

The UK'’s indigenous gas supply is diminishing. 2806 the UK became a net gas importer;
by 2020 up to 80% of the UK’'s gas will be importedhe Government believes that
increasing the diversity of gas suppliers and suppltes are of key importance for achieving
security of suppl/.

412004, Parliamentary Office of Science and TechgwPOSTnote no. 230, London
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Gas Distribution Network in the Study Area

The National Grid (NG) operates the gas networkshim West Midlands area. Data was
received from NG which allowed the study to gere@map of most of the region shown
below in Figure 4-3. This indicates the extent @s\major gas distribution network.

The regional map show that the gas network covecageelates with the extent of urban
areas. This provides no surprising results, as orésvwould have been installed and
upgraded as new domestic and commercial propestézs built. The map also identifies
where there is no gas distribution coverage aarmdl a high-level view of where properties
are 'off-grid".

Figure 4-3: Gas Grid for the West Midlands Region
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Off-Gas Households

Table 4-2 and Figure 4-4 highlight the proportidnhouseholds within the West Midlands

Area without a gas connection and shows that inenmaral authorities the proportion of

households off the gas network is higher. Offjgagperties often have to rely on oil or solid

heating which can be far more expensive than asgstem. This means that small scale
technologies such as ground source heating, svlar Biomass boilers/stoves could be well
suited as alternative heat sources in these lowatio
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Table 4-2: On and off-grid gas connected households

Local authority

Total Number of
Households

Number of Household
Off Gas

Percentage of
Households Off Gas

Herefordshire

Telford & Wrekin
Shropshire

Stoke on Trent
Birmingham

Solihull

Coventry
Wolverhampton
Walsall

Sandwell

Dudley

Cannock Chase

East Staffordshire
Lichfield
Newcastle-under-Lyme
South Staffordshire
Stafford

Staffordshire Moorlands
Tamworth
STAFFORDSHIRE TOTAL
North Warwickshire
Nuneaton & Bedworth
Rugby
Stratford-on-Avon
Warwick
WARWICKSHIRE TOTAL
Bromsgrove

Malvern

Redditch

Worcester

Wychavon

Wyre Forest

75,076

66,107

42,862

109,580

410,928

85,315

128,298

103,354

107,591

123,203

130,374

39,550

45,090

40,242

52,328

43,441

52,931

39,893

30,562

34,4037

25,780

51,714

39,092

50,522

56,724

223,832

37,015

31,145

34,083

40,820

48,763

41,863

25,254

5,200

19,977

4,244

8,565

3,451

4,361

5,025

4,299

193

1,886

14,814

6,647

9,778

2,757

4,979

7,668

6,321

1,629

54,593

3,261

2,173

4,269

17,280

7,587

34,570

3,708

9,971

1,637

1,745

17,503

3,673

34

47

0.2

38

15

24

12

15

16

16

13

11

34

13

15

10

32

36
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Local authority Total Number of Number of Household Percentage of
Households Off Gas Households Off Gas

WORCESTERSHIRE TOTAL 233,689 38,237 16

WEST MIDLANDS TOTAL 3,443,325 410,062 12

Source: Maslen Environmental

Figure 4-4: Percentage of Households Off-Gas
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District Heating Schemes

At the other end of the scale from isolated off-gaesperties, are those in areas suitable for
district heating. The high heat demand of thesasa(discussed in the previous Chapter)
means that district heating becomes a more vidi#enative to traditional gas boilers, even
though accessing the gas network is relatively .easy

Potential for renewable gas

Currently, renewable gas production in the formamidfill gas and sewage gas represents a
well utilised proportion of renewable energy getierain the UK. Approximately 1.4bcm
(billion cubic meters) of renewable gas is produgedhe UK at present, and could meet
around 1% of total UK gas demand, further secusngply. However, currently due to
incentives such as Renewable Obligations CertdgdROCS), the majority of biomethane
produced in the UK is used to generate electricityth efficiencies of around 30%
demonstrated.

There is widespread consensus that direct biogestion into the national gas grid is more
efficient. Gas is provided directly to the customatong existing pipelines which can be
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utilised for heating, creating efficiency ratesekcess of 90%. Around 85% of homes in the
UK are currently heated by gas, mainly drawn from grid.

Before renewable gas can be injected into the métvitomust be "upgraded” to meet UK gas
pipeline specifications. The purpose of this isrémove unwanted gases such as carbon
dioxide and hydrogen sulphide to leave an almose [(tt198%) methane gas. In order for
biomethane to be suitable for gas grid injectiooppne needs to be added (to increase the
calorific value) along with an odorant (to give medl). Renewable gas upgraded to
biomethane followed by injection into the gas gdda technology which is already being
deployed in many countries in Europe — includingr@y, France and Austffa

Despite the urgent need to find
alternatives to overseas and North#
Sea gas supplies (which is almost .
diminished), establishing such plantg |
within the UK is still at a pilot project !
stage. The first biomethane gas
injection to grid came on line i
Didcot in autumn 2010, with a furth
12 demonstrator projects planned |
Centrica.

The main barrier to capitalising o
biomethane injection has been a la
of public sector investment, which has been sigaritly lacking compared to other
renewable and low carbon technologies, connectiribe electricity networks. It is expected
that the Renewable Heat Incentive (RHI), plannedetintroduced in June 2011, will provide
the much needed financial confidence and suppofiifonethane grid injection.

“http://www.nationalgrid.com/NR/rdonlyres/9122AEBA50-43CA-81E5

8FD98C2CA4EC/32182/renewablegasWPfinall.pdf;
SQW =



5.1

52

5.3

54

5.5

5.6

5.7

Renewable energy capacity study for the West Midlands
A final report to Telford & Wrekin Council

5: Conclusions

Conclusions

This report has provided renewable energy rescassessments for the West Midlands as a
whole, and each of its constituent local authaifa the following technologies:

. Onshore wind — large scale and small scale

. Biomass — plant biomass, animal biomass, wasteafiding

. Hydropower — small scale

. Microgeneration — solar photovoltaics and watetihgaand heat pumps.

Results have been provided to 2030, with commemanyided as to whether capacity is
likely to change significantly (either increase decrease) by 2050. Annex E, in the
supporting annexes document, provides results 3 28 those technologies where there is
likely to be substantial change (either increasedecrease). It should be noted that the
assessments at 2050 are less reliable due to tketijab for major technological changes
impacting on levels of take up over this longerdiframe.

In addition, the study provides an overview assessrof the potential for solar farms and
solar infrastructure rather than a detailed quatni# calculation of capacity for these
technologies. It has also identified the poterfbattaking forward Combined Heat and Power
and those locations with the most potential forwaeste heat although, again, these are not
included within the overall calculation of renewalehergy potential.

The study has also included an overview of gridrastfucture constraints and gas
infrastructure across the region noting where thae any weaknesses and where future
improvements are planned in terms of both connestamd capacity.

Overall, the assessments have identified an overawable energy capacity for the West
Midlands of 54.2GW. The technology providing the largest resourcedmmercial scale
wind and the local authority of Shropshire is idiged to have the largest potential due to its
rural characteristics. It is important that thesibdor these assessments is understood. This
resource assessment provides an estimation oft@btant deployable resource, many other
factors need to be taken into account to idenkigylikely level of deployment including load
factors, further economic, environmental and plagniconstraints, financial support
mechanisms and future technological developmenishwhill impact on take up.

The study has employed Stages 1-4 of the DECC rdelbgy, further work is needed to
follow through Stages 5-8 which is where detailemhstraints come into play such as
economic viability and detailed planning and lidagsssues.

An important conclusion is that the majority of aesce potential (particularly large scale
wind, but also biomass) is located within ruraleasemany of which are some distance from
grid connections. Planned extensions and capaniggravements to electricity and gas
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infrastructure are anticipated within the more uwrlzseas. As such, current infrastructure
constraints are likely to provide a substantiallleinge to the realisation of the capacity
identified.

Nevertheless, the resource identified is considerand deployment of a significant
proportion of this would help the West Midlands mak substantial contribution towards
national renewable energy targets. According t@Z@iures from DECC, current renewable
energy generation within the West Midlands (exalgdéolar photovoltaics and micro wind)
stands at 188.5MW meaning that a step-change iloytepnt is required to capitalise upon
the renewable energy resource available. The acawoyimg planning guide will help local
authority planning officers, and other key stakeleolto support the increasing deployment of
renewable energy technologies within their areahimienvironmental, economic and social
limits.

The key conclusions of the study are summariseaibel

. Thereis a very large potential accessible onshore renewable energy resource in
the West Midlands region (54.2GW) although further work is required to
identify the proportion of thisthat would be considered viable. It is important that
this is recognised as potential not deployable dgpa

. Because the total potential capacity is so larges tan play to their own strengths
with regards to maximising the use of the resoarailable to them. There are many
different routes through which local contributions to the 2020 target of 15%
energy from renewables can be reached providing a significant degree of
flexibility.

. Related to the aboveyhilst commercial scale onshore wind and microgeneration
provide the most abundant resour ce (93% of the potential capacity identified) and
deployment of only a small proportion of this resmuwould substantially increase
the region’s current level of renewable energy gatien, the deployment dérge
biomass developments could also make a large proportional contribution to the
absolute amount deployed in 2030.

. The West Midlands has a theoretical capacity potential of approximately 2GW
for low carbon sources - Combined Heat and Power or tri-generation (to include
cooling) and district heating schemes. This warrants further more detailed
consideration particularly for the conurbation ofrBingham which accounts for
40% of the identified potential.

. Those areas with most potential (particularly for wind) are in the more rural
areas which are at the greatest distance from grid connections. With future plans
to upgrade and improve grid connections and cap&etng mainly within urban
areas, capitalising upon this potential resourdiédy to prove challenging.
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Recommendations

1)

2)

3)

4)

As detailed above, the assessment is of renewablgy resource potential has been
developed through identifying the naturally ocougriresource and applying some
high level constraints in accordance with the matiomethodology.t does not
represent the potential that could, should or is likely to be deployed. It is essential
that the report's findings are disseminated and mpted as such. Any
misinterpretation of this overarching message maytd the detriment of future
renewable energy deployment within the West Midi&and

The study has disaggregated results to the levehdiVidual LAs supported by
individual resource assessment datasheets (awailtbm www.telford.gov.ul.
These individual assessment results provide arsigobint from which LAs should
undertake further work to better understand dpportunities and challenges that
need to be addressed to maximise renewable energy deployment withinr theeas.
This work could consist of the following:

> Identification of deployment constraints and how they apply locally.
These should be filtered to focus on the conssaimat are likely to have a
material impact on the potential deployment of theoretical opportunity.
These are likely to include economic viability, plypchain, transmission
constraints, and planning constraints.

> Development of deployment scenarios to 2030 building in the above
constraints to develop a range of quantified ttajges supported by
gualitative narratives — these can include cautiang stretch targets as a
percentage of future projected electricity demand.

> Further work with local communities to promote renewable energy
schemes, supported by the increased focus ondatalhd financial support
available to promote such initiatives.

LAs should use the accompanying planning guide rtsue that theiplanning
policy guidance promotes renewable energy within identified constraints and that
this is well understood by planning officers, deysrs and local communities.
Monitoring of the deployment of renewable energyudtt be taken seriously to
understand how well LAs are progressing againstiateynal targets set. As national
energy and planning policy are both in a stateoofs@erable flux, it is essential that
all stakeholders keep abreast of developing pd&iny legislation to ensure that they
are maximising all opportunities to maximise renkl@anergy deployment.

Related to the above, the Low Carbon Economy Pnogra will work closely with
LAs and other stakeholders taximise capacity, knowledge and skills within
planning and other renewable energy practitiongssthis is still a relatively ‘new’
area, LAs within the West Midlands should work ellgstogether to maximise good
practice sharing and learning. Several LA groupiags working together on joint
core strategies and this evidence base provides wWith the opportunity to develop
joint policies and maximise learning through ecoremof scale.
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