Portsmouth Sustainable Energy & Climate Change Centre - PSECC / HNRI

Technology & Funding

s Scottish and Southern . v -
¢ Satelice e E.ON Energy Experience

Hampshire County Council
Mike Fitch — Property Services

New Build Developments

Resilient Places Guide to the Building Integration of
Renewable and Energy Efficient Technologies

Resilient
MNetworks

Culture Change

“Resource Ownership”
» Sustainable Energy in Schools

 Strategic Energy Company
Partnership

_ 26™ September 2008

e Large Scale biomass energy
generation for Major Development
Areas (MDA'’s)

HCC- there to Govern — take governance over resources — “Resource Ownership concept” — Alan Brewer PSECC - 07855-899152 0




Sustainable energy in schools,
Strategic Energy company partnership &

large scale biomass energy generation in Hampshire County.
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Carbon Management - Low Carbon Economy
Grants, PFI, Funding & Renewable Energy Technology

The Climate Change
Challenge

Groundwork’s
One World Schools:

helping deliver the sustainable schools framework

S,
$ WSRLD
S v
CHANGING PLACES
CHANGING LIVES

“Climate change is emerging as a major challenge for modern society. Government, business, and
wider society will all be affected and all have a role to play in tackling it.”

(Professor Michael Grubb - Associated Director of Policy, the Carbon Trust - Visiting Professor of Climate Change and Energy Policy, Imperial College,
London)
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Foreword

This report is meant as an aid to discussion and is by no means definitive. This guide will help the
County Council of Hampshire and developers achieve their Low Carbon sustainable energy aims and
CO:z2 reduction targets. This report will attempt link two other recent reports, indicated below submitted
by ARUP and CEN to the aspirations of the Council. Hampshire could, in time take the lead in the UK
as a guide for all Counties to follow in reaching a Low Carbon Economy through the adoption of the
“Resource Ownership” concept. Council’s are here to take Governance over and for the people within
their boundaries so take governance over the energy resources within that boundary — biomass, solar,
wind water, geothermal — this goes beyond the aspirations of “The Merton Rule”.

Concept: Hampshire County Council (HCC) and all Councils in Hampshire Consider “Owning
Renewable Energy Resources” within their boundaries of Authority and to obtain revenue streams from
Renewable Energy generation in the County. Take control over resources, minimise risk and manage
the renewable energy in the County together with controlling the movements of biomass within the
boundary of Hampshire and generation of renewable energy in the County.

Havant Borough Council

PUSH Energy and
Climate Change
Strategy

Concent. Grants. Fundina & Technoloav

Feasibility of an Eneargy
and Climate Change
Strategy

Link PSECC

This initial report is submitted following a request from Mike Fitch Head of Property Services at
Hampshire County Council at a meeting in May 2008 at Three Minsters House, Winchester Hampshire.
Resource Ownership will enable Hampshire County Council (HCC) to commence the Low Carbon
building blocks in the County.

This will be achieved initially by the Energy Savings Trust - Energy Certification for the “SUSschools”
programme in Hampshire headed by Gill Hickman at Ringwood School, Jane Pownal at the Minstead
Study Centre, the Department for Children, Schools and Families (DCSF) and their Sustainable
Schools Framework (2006) the Secretary of State for Education, the Rt Hon Alan Johnson MP has set
out challenging long-term aspirations for schools to mainstream learning about sustainable
development issues and sustainable practices into everyday school life, Grants, Salix finance and
additional assistance in any shortfall from the Cooperative Bank.

“We have been mindful of the importance of keeping any financial outlay and borrowing by HCC to a
minimum and in order to achieve this close liaison is being maintained with the Carbon Trust (LCBP),
SALIX, cooperative bank funding packages, who for example have just funded one hundred schools
renewables initiative in the UK with the assistance of the Carbon Trust, and Scottish & Southern
Energy. Additional revenue streams from Biomass Energy plants in the County can be achieved
together with energy efficiency savings in the County, which can aid renewable energy developments.

Agreement has been obtained, if required from Scottish & Southern Energy that any costs associated

feasibility studies for renewables in Major Development Area’s such as the Waterlooville MDA can be
met by their company.”
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The exact nature of any commitment to a partnership approach to Energy Services Company (ESCO)
with a Utility company such as SSE and e.ON will of course be worked up and agreed to by HCC.

Energy efficiency and renewable energy technology provision from PSECC/ HNRI consortium will result
in upto 40% savings on energy use in HCC property and commence renewable energy generation in
the County. Scottish & Southern Energy are the preferred utility company for any partnership as they
are currently working up proposals for consideration by Mike Fitch & HCC in MDA's for renewables and
have already given much support t this potential initiative. E.ON have also given good support and
offer a sound environmental educations software packages for school children — energy efficiency and
global warming concerns, British Gas had supported the initiative, however have shown no real
continued commitment.

The UK Government announced recently in September an additional £100 billion investment in the UK
Renewable Energy market, which will aid this process for Hampshire.

Three key areas were identified as points of focus for this report:

1. Sustainable Energy in Schools
2. Strategic Energy Company Partnership
3. Large scale Biomass energy generation

Significant aid has been given from Sustainable Energy Installations Ltd, Carbon Trust, Scottish &
Southern Energy (SSE), e.ON, PMSS Ltd, Steven Duncan of the HCC — HCC Sustainable Business
Partnership, together with iTPower Ltd Broag-remeha, Sabien technology systems and the Cooperative
Bank. Meetings have taken place already with following key HCC personnel to gauge their
requirements and concerns: Bob Wallbridge (Capital Projects), Chris Millett, Jonathan Rou (Woodland
manager), Tom Vosper CEN, Christine Watkins CE Southampton tEC, John Puddephatt Cooperative
Bank, Gill Hickman of Ringwood and Ciara O’ Conner of the Carbon Trust.

PSECC have been invited by the head of the “SUSschool” school programme of fourteen schools in
Hampshire - Gill Hickman of Ringwood school to assist and aid them with their energy efficiency &
renewable energy developments, grants and funding. It is the intention of PSECC to work closely with
SUSschool and HCC in the provision to the fourteen schools in our pilot project and eventually all 528
schools in Hampshire, if required by HCC of Renewable Energy technologies, grants and funding.

Recommendations are to utilize the following Utility companies in the areas indicated:

1. Sustainable Energy in Schools................cooo . e.ON & SSE
2. Strategic Energy Company Partnership................... Scottish & Southern Energy
3. Large scale Biomass energy generation for MDA’s.... Scottish & Southern Energy

British Gas are able to offer grants for all renewable energy technologies in the Carbon Trusts Low
Carbon Building programme, however have not been supportive of this initiative.

HCC- there to Govern — take governance over resources — “Resource Ownership concept” — Alan Brewer PSECC - 07855-899152 5



Carbon Reduction Commitment

To achieve a Low Carbon Economy then a cultural change will be required, informed choices and
informed choices made for a sustainable “way forward”, increasing the possibility of HCC borrowing
capacity for the progression of renewable energy projects will be required in the County. The result will
be a resilient Low Carbon Hampshire with a significant CO2z reduction possible of 40% by 2020 and
widespread renewable energy generation.

Hampshire County council have made a commitment to the Carbon Reduction Commitment, likely to
come into force in 2010, (CRC) is a new scheme announced in the Energy White Paper 2007, which
will apply mandatory emissions trading to cut carbon emissions from large commercial and public
sector organisations by 1.2 million tonnes of carbon equivalent/year by 2020.

Each of the principal sectors of the County Council’s estate could result in 40% cost & CO2 savings on
energy with additional revenues from renewable energies for the schools, Hampshire County Council
property and all PUSH Council’s in Hampshire. In addition HCC could become a part equity partner in
Biomass Energy plants, wind turbines, solar arrays and all other renewable energy technology projects
with revenues streams obtained over a typical project life of 25 years. The above Resource Ownership
concept could be coupled with the “Merton Rule” procedure.

PSECC - some network members:

Project Management & Support Services (PMSS)
Southampton Environment Centre (tec)

British Gas- New Energy Team

Creative Environmental Networks (CEN)

Forestry Commission — Biomass supply

Broag — remeha Ltd — woodchip & wood fuel boilers
Scottish & Southern Energy plc — MDA & ESCO formation
e.0ON — Schools educational software packages

Vital Energi Ltd — district heating infra-structure
Eco-Securities Ltd / Klimat controls

Groundworks trust

Co-operative Bank — CFS — funding @ 1% to 2% above base
Carbon Trust — energy Audits

Carbon Trust - Low Carbon Building grants &

Carbon Trust — SALIX funding @ 0%

iTPower — SEI-Energy Installations Ltd Solar PV

Solar Home Energy Ltd / Southern Solar Ltd — Solar Thermal
Marine Current Turbines Ltd — water turbines

GEWind Ltd — Wind Turbines

Thames Valley Energy (TV energy) Ltd - Biomass

Sabien Technology Systems Ltd — Boiler controls
Tolbotts Ltd — Biomass equipment

Compact Lighting Ltd — high energy efficiency lighting
Business Link Hampshire & IOW

" Scottish » — o
P e E.ON Energy Experience G0N

e -
-

Fu=tainabls Buninees . .
3 (B p ATt Creative Environmental Networks
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PART | SETTING THE CONTEXT
Chapter 1: Introduction - concept

A possible Carbon Reduction Commitment (CRC)
1.1 Background to the Proposed Options

Following the recent submission of a policy and strategy report to HCC cabinet concerning the
introduction of new climate change legislation by Mike Fitch on the 31°' March 2008, this
additional report is submitted as a possible means of assistance and consideration for action.

Concept: “Resource Ownership” Hampshire County Council Resource Ownership (RO)

HCC — RO - Concept proposed to Bob Lisney of the HCC (HNRI) in June 2004: A copy of which has
already been given to Mike Fitch in June 2008 to aid decision making and continuation of the HNRI
programme aspirations highlighted in the energy network coordination by Alan Brewer.

0] PSECC — Portsmouth Sustainable Energy & Climate Change Centre, formed in 2008 from the
work with the HNRI — Renewable Energy network member companies, formed in 2002 would like to
propose to Hampshire County Council (HCC) and Hampshire Natural Resources Initiative (HNRI) that
HCC and all Councils in Hampshire Consider Owning Renewable Energy Resources within their
boundaries of Authority and to obtain revenue streams from Renewable Energy generation in the
County and energy efficiency measures.

(i) HCC & HNRI & each respective Council in Hampshire consider the financial aid that can be
given to them from PSECC with reference to Renewable Energy Project funding provision and grants.
This will enable the respective Councils to ensure that property, lighting, schools and each Major
Development Area (MDA) within their boundary can be provided with the funds and technologies to
incorporate Solar PV & Solar Hot Water systems, Wind & Water Turbines, Biomass & Energy Crop -
Energy Plants and District Heating within the MDA's.
Renewable Energy Resources under consideration are as follows:

Solar

Biomass

Geothermal

Wind

Water

Energy from Waste

District Heating — infrastructure for MDA's

Care must be taken in the particular choice of Biomass technology and scheme adopted: Anecdotal market
information would be the Wick CHP scheme where the wood gasification technology is presenting real credibility
and economic challenges. Also, at the zero carbon end of market, Arup OJEU'd out for wood gasification at
Heart of East Greenwich project that would have resulted in dumping 90% of generated heat into the Thames,
just to achieve neutral import/ export site electricity generation - this didn't make carbon sense so backing given
to gas CHP non compliant, Arups have since followed this route.
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Hampshire Natural Resources Initiative

Hampshire County Council & Local Council’s Resource Ownership Concept &
Renewable Energy proposals for Major Development Areas (MDA’s) in Hampshire

wind energy

Jinfinite, clean,
—7 \ efficient power

Your Energy

7.4 Local Centre

INTERNATIONAL

O u r F u t u re The local centre Is Intended to act as a focal point for the new
community. It i expected o provide a limited mnge of shops arf

Tadlities, to serve the needs of residents of the MDA

senices, Induding a small convenlence store and community
i |
= ‘5 " CTURITIES
BECO SECURITIES

Niustration of a Local Centre Gataway.
Based on the Optian 2 layout

ATKIING West of Wateriooville Ma'or Developmant Area - Masterplan Framework Options

Clean City 3 bp solar

& IMGroup
Sustainable Development Consultants Renewable
Energy

IMGroup :
London Offices: 35 Grovenor Square, London SW1.

Author - Alan Brewer MSc. GradMCIWM - 12" February 2004 — 2pm - HNRI Energy Network meeting - Wessex Room -
Hampshire County Council, Winchester,
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EXECUTIVE SUMMARY of above report in 2004

Hampshire County Council's Renewable Energy “Resource Ownership” is the concept recommended to the
Hampshire Natural Resources Initiative (HNRI) as a means of the promotion of Renewable Energy project
developments in the County of Hampshire and to create revenues streams back into County Environmental
Strategy programmes. No Blue Print exists for delivering Sustainable Development, however of the Resource
Ownership is seen as a possible contender for Sustainable Energy use in Hampshire County Communities.

In the South East of England there are currently fourteen schemes for delivering 38 GWh of Renewable Energy
of Electricity and by 2010 the potential currently identified for exploitation is one hundred and forty schemes with
Solar PV which could generate 2019 GWh. The potential Renewable Energy deployment by 2010 for
Hampshire & the Isle of Wight - installed capacity is estimated as the following: Biomass Combustion up to
60MW, Biomass Anaerobic Digestion - 2.5 MW, Onshore Wind 49 MW and Solar PV set at 3.1 MW - Total
deployment being 115 MW by 2010. It is proposed that HCC establish a Limited energy company - possibly
called Hampshire Energy Ltd. This company could obtain funding from International Mercantile Group Ltd
(IMGroup) in order to develop and own Renewable Energy Technologies such as: WIND Turbines, Solar
Photovoltaic's, Energy Crop Energy Plants fuelled from Miscanthus Grass and Coppiced Willow.

The reasons for HCC to Own Renewable Energy Resources are four-fold: a) Compliance with the EU -
Renewable Energy Directive which sets out a 10% gross electricity consumption & production by 2010, b) to
comply with and promote the HCC Structure plan policies E3-E5, c) to control Renewable Energy Developments
in the County and d) obtain long-term financial revenues from the Renewable Energy Technologies. The
Sustainable Energy programme example of Woking Council and the work of Allan Jones from 1992 onwards has
resulted in Energy consumption savings of 43.8% (170,170,665 KWh), Carbon Dioxide Emission Savings of
1.5% (96,588 Tonnes).

Woking and more recently Essex County Council have set a precedence for other Councils to follow as the
Council has established an Energy Company called Thameswey, which has been funded by Dutch Pension
funds. It is once more recommended to HCC to establish a similar Energy Company - to be funded from UK
funds arranged by IMGroup. The HNRI have formed a Renewable Energy Consortium of over twenty eight
Environmental Based companies who can come to the aid of HCC and all other Councils in the County and offer
Renewable Energy Technologies, Sustainable Development products and services together with Private
financial packages.

The HCC Structure plan indicates for between 1996 - 2011 a Baseline Housing development in the Major
Development Areas (MDA's) of 80,290 homes and a Reserve provision for a further 14,000 homes in the period
between 2001 - 2011. It is proposed that each of these new homes should have Solar PV & Hot Water systems,
Renewable Energy supplied by Wind Turbines, Energy Crops fuelled by Miscanthus Grass & Coppiced Willow.
As a result of the HNRI Energy Network development since it's launch in September 2001 twenty Farmers in the
North of Hampshire have expressed keen interest in the HNRI programme and wish to grow mainly Miscanthus
& some Coppiced Willow and it may be possible to supply RAF ODIUM with this Renewable Energy supply with
the Gasification Energy Plant on Land owned by Robert Benfold - a local Landowner and Farmer.

The introduction of Renewable Energy Technologies and Energy Efficiency measures into the Havant Borough
Council Ecohome development in New Lane resulted in an additional cost of 10% over and above that for
normal build dwellings. A further recommendation is made that developers of the MDA's should consider using
Recycled Construction Waste, SoilBind products for Roads and Pathways which could result in savings in costs
and aggregates between 40% & 60%. Case Studies of Renewable Energy projects indicate project costs of
£12,880,000 for an 11MW Biomass Energy Plant and a payback period of 3.8 years is possible indicated by
project two case study. Case study Six the EYE Energy Limited project indicates a then possible structure plan
for HCC to adopt in any ownership establishment.

The Waterlooville MDA will see the development of over 2,000 homes - the average wind speed in the area is
between 4 & 5 m per s and a case study seen indicates revenues to be expected from a wind farm in Scotland -
Spurnes - Orkneys. This project indicates a Cumulative nominal cash flow over 25 years of £38,603,000 and a
payback period of between 4 & 7 years.
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Hampshire County Council Resource Ownership
HNRI - Concept: Initially proposed to Bob Lisney in 2004.

0) The then International Agenda 21 Ltd & HNRI — now PSECC - Renewable Energy consortium
member companies would like to propose to Hampshire County Council (HCC) and Hampshire
Natural Resources Initiative (HNRI) that HCC and all Councils in Hampshire Consider Owning
Renewable Energy Resources within their boundaries of Authority.

(i) HCC & HNRI & each respective Council consider the financial aid that can be given to them from
the IMGroup with reference to Renewable Energy Project funding provision. This will enable the
respective Councils to ensure that each Major Development Area (MDA) within their boundary
can be provided with the funds to incorporate Solar PV & Solar Hot Water systems, Wind
Turbines, Biomass & Energy Crop - Energy Plants and District Heating within the MDA's.

Renewable Energy Resources under consideration then in 2004 were are as follows:

Solar

Biomass

Wind

Energy from Waste

FIGURE 2.1
Key Relationships in Sustainable Housing

Public Transport

Energy
PUCTITTNIRATE |

Governance

There is no one blue-print for delivering Sustainable Development. It requires different strategies in
different societies. But all strategies will depend on effective, participative systems of governance and
institutions, engaging the interest, creativity and energy of all citizens. We must therefore celebrate
diversity, practice tolerance and respect. However, good governance is a two-way process.

We should all take responsibility for promoting Sustainability in our own lives and for engaging with
others to secure more sustainable outcomes in society.
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Sustainable Schools National Framework:

} Eight doorways to sustainability

For pupils, communities and
the environment

PSECC

The eight doorways

(\ )
“Enerqv and O
)

Buildings and N Purchasing
grounds T and waste

. Food and drink
ocal well being &
Global
dimension
\—I Inclusion and

participation Travel
and traffic

Department for
Children, schools and families

(DCSF)
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PSECC and member network companies coming to Hampshire County Council aid would like to
propose that it is possible to make significant reductions in energy use in Hampshire. The amount of
reduction possible could be up to 40% and also Renewable Energy developments in the County could
see all 528 Hampshire schools generating 100% of their own energy requirements from Renewable
Energy and also sell back to the National Grid surplus supplies at a value of 18 pence per KW hour
from Scottish & Southern Energy plc.

To achieve “Resource Ownership” then the Council should consider changes to current borrowing
mechanisms to lead the way in the UK on a Low Carbon Economy.
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Each of the above sectors could result in 40% cost & CO2 savings on energy with additional revenues
from renewable energies for the schools, Hampshire County Council property and all PUSH Council’s
in Hampshire. In addition HCC could become a part equity partner in Biomass Energy plants, wind
turbines, Solar arrays and all other renewable energy technology projects.

HCC- there to Govern — take governance over resources — “Resource Ownership concept” — Alan Brewer PSECC - 07855-899152 12



Statistics for Hampshire and the Isle of Wight

The statistics on this page are drawn from the latest version of the full SEE-Stats database, containing
more renewable energy projects than those shown on the sub-regional map pages of this site.

SEE-Stats Renewable Electricity

Hampshire & the Isle of Wight Installed capachy,' June 2007

Timeline with 2010 target parssaisssnsss ;

Targst 2010:
1501 f/
100 %
75 %

Total by 2010
.01 MWe /
“Planned 200710 /
2 . B05Ne / -
Operational Exeiding Landfll gas /
0.96 MWe i3 ,

il %rwr%y W | | y Excludes {Jﬂshﬂralmnd I /ﬁ_l

Jun-05 Dec-05 Jun-08 Dec-08 Jun-07 Dec-07 Jun-08 Dec-08 Jun-09 Dec-09 Jun-10 Dec-10
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SEE-Stats Renewable Electricity & Heat
Hampshire and the Isle of Wight

Installed capacity.! June 2007

Operational. by technolog ' Excluding Landfill

Other themal 0.38
1.25
Co-firing O
Wava & tidal O
Hydro O Bic/sewage gas heat
1.00 Biomass 0
Solar PV 0,29
.75
Biomass heat 1.14
.50 +—m Bio/sewage gas
.25
Cinshore wind 033
3.0

o
Renewable Electricity 0.96 MWe Renewable Heat 1.50 MWth
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SEE-Stats Renewable Electricity & Heat
Hampshire and the Isle of Wight

Planned installed capacity, June 2007
Planned 2007 -10. by technology

a8
T 1——— Hwelra 0.01
Solar PV 0.08
E il
Landfill gas O
Bio/sewage gas 0
b —m Biomass 0
d ] ~Onshore wind 7.96
3 2
2 -
L Other thermal 0,02
Bio/sewage gas heat 0
Biomass heat 0

1]
Renewalle Electricity 2.05 MWe Renewable Heat 0.02 MWth

NB The above graphs represent known data; actual installed capacity may be higher.
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Statistics for Hampshire and the Isle of Wight

the Environment Centre (LEC) TV Energy

WOU - YOUr business - your Community

This sub-region comprises Hampshire and the Isle of Wight. The major potential renewable electricity sources for this
coastal area are biomass energy and onshore wind power, with some contribution from bio & sewage gas and solar PV. In
future the wave and tidal resource will be significant.

June 2007: The SEE-Stats database contains a total of 72 operational and 15 planned installations in this sub-
region. The most significant installed capacity is landfill gas (awaiting data) followed by biomass heating (1 MW thermal).
There has been an increase of 0.6 MW thermal biomass heating capacity since the last update in December 2007.

The data collection partners for south Hampshire and the Isle of Wight is The Environment Centre.

The data collection partners for north Hampshire (Basingstoke & Deane BC, Hart DC and Rushmoor BC areas) is TV
Energy.

Location of Renewable Energy projects & case studies

o
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http://www.tvenergy.org/
http://www.environmentcentre.com/
http://www.tvenergy.org/
http://www.tvenergy.org/

i ALL RENEWABLE ENERGY

8 |nstallations generating energy across
=l the entire range of renewable energy
technologies - these are defined as
devices supplying energy from

i sustainable natural resources.

i BIOGAS & SEWAGE GAS

Installations generating electricity
and/or heat from biogases produced
by the anaerobic digestion of
renewable biological sources. These
&l can include organic waste, animal
manure and sewage sludge.

BIOMASS

CO-FIRING

ENERGY CROPS
Renewable energy crop plantations.

into useful energy sources (either
biomass or liquid biofuels).

OTHER THERMAL

Installations generating or transferring
heat from energy provided by

& renewable sources. These include
ground source heat pumps, solar
energy collectors and geothermal
aquifers.

Plants grown here, such as willow and
grasses or oilseed rape, are converted

'HYDRO

B Installations generating electricity from
# low-head hydro turbines driven by the
§ flow of local rivers.

ONSHORE WIND

OFFSHORE WIND

Installations generating electricity from
energy provided by the sun. This
makes use of the photovoltaic (PV)

-® effect: solar radiation falling on a

special surface triggers an electrical

" current.

=" TIDAL & WAVE

Installations generating electricity from
energy provided by turbines driven by

the movement of either the surface of

the sea or tides.
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Sub-regional statistics Hampshire and the Isle of Wight

Installations

Farnborough PV House
(PDF, 459KB) - solar

Southampton University
(PDF, 159KB) - solar

Leckford Estate PV
07} (PDF, 461KB) - wind, crops,
solar

10 BC Cove Community Hall
(PDF, 675KB) - solar

Sustainability Centre
iks) (PDF, 1MB) - biomass, solar,
thermal

Cheverton Down
(PDF, 68KB) - onshore wind
23 Kyoto Terrace

(PDF, 57KB) - solar, thermal
Sparsholt Schools Centre
(PDF, 107KB) - solar
Medina High School
(PDF, 2.44MB) - solar
Evergreens Solar Thermal
(PDF, 70KB) - thermal
Eastleigh Lighthouse
(PDF, 88KB) - solar, thermal
Wildlife Trust
(PDF, 857KB) - biomass
Porchester BP Store
(PDF, 61KB) - solar
38 Fareham Road Noise Barrier

(PDF, 90KB) - solar
Queen Elizabeth CP
(PDF, 417KB) - biomass
Brockenhurst Village Hall
(PDF, 83KB) - thermal
Rushmoor Community
55 Centre
(PDF, 1.1MB) - solar
Chapel Housing Project
(PDF, 995KB) - solar
Rose Court
(PDF, 18.5KB) - solar
St Lawrence Village Hall
(PDF, 19KB) - thermal
Lovedean
(PDF, 22KB) - thermal
Down to Earth
v/ (PDF, 332KB) - solar,
thermal

83 Kingsley Generation Homes
(PDF, 30KB) - solar, thermal

84 Siward House
(PDF, 21KB) - solar

01

02

18

26

27

34

35

46

53

61

63

64

73
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http://www.see-stats.org/stats-hampshire-iow.htm
http://www.see-stats.org/pdf/hants-iow/HW01 Farnborough domestic PV 01-2008.pdf
http://www.see-stats.org/pdf/hants-iow/HW02 Southampton University PV facade 01-2008.pdf
http://www.see-stats.org/pdf/hants-iow/HW04 Leckford Estate solar PV & micro-wind 01-2008.pdf
http://www.see-stats.org/pdf/hants-iow/HW10 BC Cove Community Hall PV 01-2008.pdf
http://www.see-stats.org/pdf/hants-iow/HW15 Sustainability Centre biomass, solar PV & solar thermal.pdf
http://www.see-stats.org/pdf/hants-iow/HW18 Cheverton Down wind farm 01-2008.pdf
http://www.see-stats.org/pdf/hants-iow/HW23 Kyoto Terrace solar PV & thermal 01-2008.pdf
http://www.see-stats.org/pdf/hants-iow/HW26 Sparsholt Schools Centre 01-2008.pdf
http://www.see-stats.org/pdf/hants-iow/HW27 Medina High School solar PV 01-2008.pdf
http://www.see-stats.org/pdf/hants-iow/HW29 Evergreens solar thermal 01-2008.pdf
http://www.see-stats.org/pdf/hants-iow/HW34 Eastleigh Lighthouse solar PV 01-2008.pdf
http://www.see-stats.org/pdf/hants-iow/HW35 Hants Wildlife Trust 01-2008.pdf
http://www.see-stats.org/pdf/hants-iow/HW37 Portchester store BP solar PV 01-2008.pdf
http://www.see-stats.org/pdf/hants-iow/HW38 M27 PV noise barrier 01-2008.pdf
http://www.see-stats.org/pdf/hants-iow/HW46 Queen Elizabeth CP biomass boiler 01-2008.pdf
http://www.see-stats.org/pdf/hants-iow/HW53 Brockenhurst Village Hall 01-2008.pdf
http://www.see-stats.org/pdf/hants-iow/HW56 Rushmoor solar PV 01-2008.pdf
http://www.see-stats.org/pdf/hants-iow/HW56 Rushmoor solar PV 01-2008.pdf
http://www.see-stats.org/pdf/hants-iow/HW61 Chapel Housing Project solar PV 01-2008.pdf
http://www.see-stats.org/pdf/hants-iow/HW63 Rose Court solar PV 01-2008.pdf
http://www.see-stats.org/pdf/hants-iow/HW64 St Lawrence Village Hall air source heating 01-2008.pdf
http://www.see-stats.org/pdf/hants-iow/HW73 Lovedean solar thermal 01-2008.pdf
http://www.see-stats.org/pdf/hants-iow/HW74 Down to Earth solar PV & thermal 01-2008.pdf
http://www.see-stats.org/pdf/hants-iow/HW83 Kingsley Generation Homes PV & GSHP 01-2008.pdf
http://www.see-stats.org/pdf/hants-iow/HW84 Siward House solar thermal 01-2008.pdf

How green is your electricity company?

They’re all doing it, draping themselves in images of windmills and claiming green credentials —
but how green are the UK’s electricity companies really?

How much of what you see is spin and how much is real? That's a question we've asked ourselves
often enough. And lately, with the ‘Big Six’ spending £millions on slick TV ads - this seems a more
pressing question than ever.

The only way to judge who's really green and who'’s only saying they are?
Actually it's quite simple.

Just look at how much each electricity company spends building new sources of green electricity
each year — we call it New energy. The only green electricity that does anything to reduce COz2
emissions and our dependence on fossil fuels is the New kind, the stuff that gets built today and
tomorrow. If you’re not building you're not actually achieving anything green at all. It's just marketing
and spin.

New sources of green electricity

We need more sources of Green Electricity in the UK, lots more. We need it to provide us with clean
energy and a way to fight climate change. The only green electricity that actually does anything in
either regard is the new kind - the stuff that gets built today, tomorrow and the next day. We call it New
Energy.

Many companies simply repackage green electricity that's been around for up to 50 years - buying or
selling this has no impact on CO2 emissions, the fight against climate change or where the UK gets its
energy. If you buy this stuff you simply take it from the person that used it before you - we call it robbing
Peter to supply Paul.

We've produced a measure for spending on New Energy we call it ‘pounds per customer’ — it shows
how much each electricity company actually spends, for each of it's customers on the new green stuff.
It's a number that cuts through the fog of marketing and to the heart of the issue, irrespective of
company size.
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Pounds per customer spent on new sources of green electricity

Some energy companies are bigger than others of course, so the total they spend on building new
green electricity sources is useful to know, but is not the whole story.

To get meaningful comparisons you need to simply see how much is spent per customer. This shows
you how much of your electricity bill actually gets spent each year, building new sources of green. And
how much of a difference you make by being with your supplier. It's that simple - We call it pounds per
customer. And it's the acid test of green commitment. It's simple enough maths too - Just take the total
number of customers each supplier has and divide that by their total spend on new green electricity
sources in any given year. For the last 4 years we've been doing just this and publishing the results at
whichgreen.org

These are the figures for 2007. Prepare to be surprised.

ECOTRICTY - How the figures are calculated.

It's very simple. We take the total number of customers each supplier has in any year and divide into
that their total spending on building new sources of green electricity, in the same year. That gives
spending in ‘pounds per customer’.

Customer numbers for each supplier are sourced from the suppliers own publications. Their
expenditure on building new renewables comes either from them or (if they are unwilling to provide)
from figures published by OFGEM (the industry regulator). OFGEM figures show the ownership, start
date, and size of all new renewable generators in the UK, each year. We take the size figures and
multiply them by the average cost to build - for that form of renewable generation — and that gives the
total spent by each company (Our sources are Ofgem; BWEA, Enviros 2005).
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And we give all suppliers the opportunity to comment on and correct our numbers. Then we publish.
The average spend of all electricity companies is the arithmetic mean of the spend per customer of all
the other suppliers.

2007
spend
per
customer

Supplier

Ecotricity

Centrica

EDF Energy

Green Energy UK

Good Energy

Scottish & Southern
Energy
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Total Commitment

Year in, year out Ecotricity spends more per customer than the all other electricity suppliers in the UK
put together — an awful lot more. We consistently spend more than a typical electricity bill, every year,
for each of our customers, building New green energy sources. ‘Turning electricity bills into windmills’ is
how we like to think of it. And there really is no greater change that you can bring with your electricity
bill.

Meanwhile many of the Big Six spend more on TV advertising than they do on the real thing. And the
small green electricity companies, who you’d expect to do better, or to do something (Green Energy
and Good Energy) consistently spend nothing each and every year. They sit at the bottom of the
commitment table with the French Nuclear giant EDF. How green (or Good) is that?
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1.1Background to the Proposed Options — MDA’s

Utilising the recent ARUP Energy and CEN wood reports for
Hampshire, PSECC would like to propose the following
Carbon Reduction Commitment (CRC) possibilities for
Hampshire County Council owed building stock, schools and
Major Development Areas MDA'’s.:

These Renewable Energy Option proposals have been
prepared for this meeting for the Waterlooville Major
Development Area. In line with your Sustainability Checklist
2.2 objectives of “Development of Community Renewable
Energy” The Options could form a key to Sustainable Housing.

Master plan Framework Options have been prepared

for the Major Development Area (MDA) to the West of
Waterlooville to guide the development of the site and in
particular to assist Winchester City Council, within the
administrative boundaries of which the majority of the site lies,
in taking its Local Plan to the next stage. The Options will form
a key element of the Winchester Local Plan Review and will
also be scrutinized during the public inquiry into the Havant
Borough Local Plan.

The site is one of five Major Development Areas (MDA) in the
Hampshire Structure Plan proposed, or reserved, to provide
the majority of new greenfield development requirements
within the County up until 2011. The site of the proposed new
community is required to provide at least 2000 dwellings, with
a reserve provision of 1,000 houses, and 30 hectares

of land for industrial, business and commercial purposes to
meet the development needs of the South East of Hampshire.
The first Housing developments will be 450 units at Old Park
Farm — Planning Application submitted by George Wimpey Ltd
and validated on the 07/03/2005.
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Energy

“The Winchester District Local Plan Review, First Deposit,
2001 and the Revised Deposit Havant Borough District-Wide
Local Plan, February 2002 and Pre-Inquiry Changes August
2002, both contain policies that require new development
schemes to consider measures for energy conservation and
the use of renewable energy.

These policies reflect government guidance contained in
PPG12 and government policy and have been taken into
account in the design of the new community:

The orientation of the site means that many of the buildings
can be orientated within 45 degrees of south, a broad
southerly direction being the key to optimizing solar potential”

The Strategic Development Framework may also consider
the use these Renewable Energy options in the
Development to enhance Sustainability.

The site of the proposed new community is required to provide
at least 2,000 & 3,000 dwellings on the development land to
meet the development needs of Waterlooville and the South
East. These Renewable Energy Options are hoped to be
commissioned by Winchester to meet strategic planning
authority objective of Renewables in the development to guide
the development of the site and in particular to assist The
Waterlooville MDA development partnership and I0W Council
in taking it's Renewable Energy options to the next stage.
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Purpose of the Options

It is hoped that preferred Renewable Energy options will be
selected by the parties, from the options presented in this
report, which will then be worked up into a detailed master
plan and promoted through the Local Plan process thus
meeting the Planning Guidance on Renewable Energy in the
development.

The merits of this option are that the Waterlooville MDA
development partnership are additional revenue streams from
Renewables and higher house prices for the Developer. The
Waterlooville MDA development partnership could take
advantage of the Hampshire Natural Resources Initiative
(HNRI) Energy Network companies of PSECC.

The possible Renewable Energy Options to be presented in
the Master plan Framework are and will be the result of close
co-ordination with the Council — The Waterlooville MDA
development partnership. The various Options each address
the issue of integration with the existing settlement of
Aldershot and make provision for Climate Change mitigation
and development of Renewable Energy whilst respecting the
landscape and nature conservation interests in the area and
the setting of nearby settlements. Particular emphasis has
been placed on the current Interim Planning Guidance to
devise a scheme, which meets the objectives of Renewable
Energy and sustainable urban design.
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1.3 WOKING BOROUGH COUNCIL: LOCAL SUSTAINABLE COMMUNITY ENERGY

by Allan Jones MBE IEng., FIIE
Energy Services Manager, Woking Borough Council

WOKING: LOCAL SUSTAINABLE ENERGY COMMUNITIES

In order for Hampshire County Council & the HNRI to understand the principals of Ownership and the
advantages of generating their own electricity & heat the following paper summarises a practical
strategy for a sustainable energy society deriving its initial energy needs from energy efficient low
carbon energy resources whilst at the same time establishing a sustainable community energy
infrastructure to enable future energy needs to be derived from wholly renewable energy resources via
a hydrogen economy within the Royal Commission on Environmental Pollution® timescales to reduce
CO, emissions by 60% by 2050 and by 80% by 2100. These concepts can be applied to any
community in the UK or indeed in the world.

Woking Borough Council, like PSECC with its unique experience and expertise in local sustainable
community energy systems has been able to tease out the real issues and barriers to a sustainable
energy future through the actual implementation of such systems, including sustainable and renewable
energy systems, fuel cell technology and low carbon transport systems.

WOKING: ENERGY SERVICES FOR THE NEW MILLENNIUM
Background

Woking Borough Council has implemented a series of sustainable energy projects in the past 11 years,
including the UK’s first small-scale combined heat and power (CHP)/heat

fired absorption chiller system, first local authority private wire residential CHP systems,

largest domestic photovoltaic/CHP installations, first local sustainable community energy

systems, first fuel cell CHP system and first public/private joint venture Energy Services Company or
ESCO.

The Council is recognized as the most energy efficient local authority in the UK having already
achieved an average National Home Energy Rating of NHER 8.13 towards it's target to improve the
energy efficiency of the Council’s own public sector housing stock to NHER 9 as well as maintaining
accreditation under the Institute of Energy’s Energy Efficiency Accreditation Scheme since 1995.

In recognition of this pioneering work the Council gained the Queen’s Award for

Enterprise: Sustainable Development 2001 in respect of its Energy Services

activities in the development of Local Sustainable Community Energy Systems, the only local authority
ever to receive a Queen’s Award for Enterprise.
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Woking - Summary of Energy, Environmental and Financial Savings

Since the Council implemented it's energy efficiency and environmental policies in
1990/91 (the base year), it achieved it's target to reduce energy consumption by 40% in

1. Royal Commission on Environmental Pollution’s Report: Energy — The Changing Climate — June
2000.

10 years from 1991/92 and 2000/2001, as follows:-

Energy Consumption Savings 170,170,665 kWh 43.8% Saving
Carbon Dioxide CO, Emissions Savings 96,588 Tonnes 71.5% Saving
Nitrogen Oxides NOx Emissions Savings  319.1 Tonnes 68.0% Saving
Sulphur Dioxide SO, Savings 976.6 Tonnes 73.4% Saving
Water Consumption Savings 340,011,000 Litres 43.8% Saving
Savings in Energy and Water Budgets £4,889,501 34.3% Saving

The above savings are for corporate property and housing stock, where the Council pays the energy
and water bills, and exclude Council tenant and private sector savings brought about by the Council’s
Housing energy conservation and CHP/renewable energy programmes.

The Council’s innovative energy efficiency recycling fund, where financial savings achieved by energy
and water efficiency projects are ploughed back into the capital fund creating an ongoing recycled
capital fund (ESCO finance model) has led to a total investment of £2.7M over the previous 11 years
from the original capital fund of £0.25M established in 1990/91 which has enabled savings of nearly
£4.9M over the same period to be made resulting in current annual savings of over £885,000 a year.

Climate Change Strategy

In December 2002, the Council’'s energy efficiency policy was replaced by the Climate Change Strategy
for Woking, not just for Council buildings and transport but for the Borough as a whole, shifting the
focus from savings in kWh'’s of energy to savings in tonnes of CO, as well as adapting to a changing
climate. The key three principles of the Strategy are:-

e Adopting an overall target to reduce Woking’s CO, equivalent emissions to 80% of its
1990 level by 2090 in steps of 10% up to 2050 and 5% from 2050 to 2090;

e Adopting the concept of an Environmental Footprint for the Borough which has as its
base 1,060,000 tonnes of CO, equivalent emissions of greenhouse gases; and

e Declaring itself Climate Neutral and setting up a Climate Change Fund.

As part of a number of action plans the Strategy adopts targets for purchasing 20% of the Council’s
electrical energy requirements from renewable sources and 100% of the Council’s electrical and
thermal energy requirements from sustainable energy (including CHP) sources by 2010/11.

By 2001/02 the Council had already reduced CO, equivalent emissions by 8.01% of the whole of the
Borough’s CO, emissions in 1990 through its own actions alone.
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1.4 Switching to Renewable Sources of Energy

Globally - technological advances offer new opportunities
Hampshire and declining costs for energy from renewable
sources. In the longer term, renewables can meet a major
part of Hampshire the world’s demand for energy. Power
systems, with the addition of fast-responding backup and
storage units, can accommodate increasing amounts of
intermittent generation.

Renewable sources of energy used sustainably have low or
no GHG emissions. There are some emissions associated
with the unsustainable use of biomass—for example, from
reducing the amount of standing biomass and from
decomposition of biomass associated with flooded reservoirs

If the development of biomass energy can be carried out in
Hampshire in ways that effectively address concerns about
other environmental issues (e.g., impacts on biodiversity)
and competition with other land uses, biomass could make
major contributions in both the electricity and fuels markets
and provide revenue stream for HCC. By and large,
renewable sources of energy could offer substantial
reductions of GHG emissions compared to the use of fossil
fuels, provided their economic performance continues to
improve and no site problems arise.

Hydropower

The technical potential has been estimated Globally at 14
000 TWhelyr, of which 6 000—-9 000 TWhel/yr are
economically exploitable in the long run after considering
social, environmental, geological and cost factors.

The market potential in Hampshire is very significant and
also for reducing GHG emissions depends on which fossil
fuel hydropower replaces. The long-term economic potential
for replacing coal is 0.9-1.7 Gt C avoided annually Globally
(depending on Technologies, Policies and Measures for
Mitigating Climate Change technology and efficiency); for
natural gas, the potential is 0.4—-0.9 Gt C avoided annually -
Globally.

For HCC benefit - the investment costs for hydro projects in
70 developing countries for the 1990s suggest that, on
average, the cost of new hydroelectricity delivered to final
use is 7.8¢/kWhe.
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Small-scale hydro in Hampshire, regionally is important
especially where cost-effective. On the other hand, the
construction phase of larger hydroelectric plants has social
consequences and direct and indirect environmental
impacts, such as water diversion, slope alteration, reservoir
preparation, creation of infrastructure for the large workforce,
or disturbing aquatic ecosystems, with adverse human
health impacts.

The social consequences include the relocation of people as
well as a boom and bust effect on the local economy. The
associated infrastructure stimulates regional economic
development and also provides additional benefits for
agriculture as a water reservoir.

Biomass

Potential biomass energy supplies include municipal solid
waste, industrial and agricultural residues, existing forests,
and energy plantations. Yields and costs of biomass energy
depend on local conditions, such as land and biomass waste
availability and production technology. Typically, the energy
output-input ratio for high quality food crops is low compared
to the ratio for energy crops, which often exceeds the former
ratio by a factor of 10. Biomass production cost estimates
vary over a large range. On the basis of commercial
experience in Brazil, an estimated 13 EJ/yr of biomass could
be produced at an average cost for delivered woodchips of
$1.7/GJ.

The mitigation cost range for biomass-derived energy forms
such as electricity, heat, biogas or transportation fuels not
only depends on the biomass production cost but also on the
economics of the specific fuel conversion technologies.

On the basis of replacing coal with biomass, the mitigation
costs would range globally between $200-400/t C avoided.
A future biomass-integrated gasifier/gas turbine cycle with
an expected efficiency of 40—-45% and biomass costs of
$2/GJ could produce electricity at costs comparable to coal
and/or coal prices in the range of $1.4-1.7/GJ. In this case,
the specific mitigation costs could well become negligible.
Advanced biofuels from woody feedstocks offer the potential
of higher energy yields at lower costs and lower
environmental impacts than most traditional biofuels. In
addition to ethanol, methanol and hydrogen are promising
biofuel candidates.
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Modern biomass energy also offers the potential for
generating income for HCC and in rural areas. This income
could allow HCC to sustain any CRC programme and
developing country farmers to modernize their farming
techniques and reduce the need to expand output by
bringing more marginal lands into production. In
industrialized countries, biomass production on excess
agricultural lands could allow governments eventually to
phase out agricultural subsidies.

At present, advanced biomass conversion technologies as
well as biomass plantations are technically mature and
economically viable. Concerns about future food supplies
have raised the issue that land will not be available for
biomass production for energy in Africa and other non-Annex
| countries.

Wind

Intermittent wind power on a large grid can contribute an
estimated 15-20% of annual electricity production without
special arrangements for storage, backup and load
management. In a fossil-dominated utility system, the
mitigation effect of wind technologies corresponds to the
reduction in fossil fuel use.

Globally the wind potential by 2020 is projected to range
from 700-1 000 TWhe); if utilized to replace fossil fuels and
irrespective of costs, this translates into CO2 emission
reductions of 0.1-0.2 Gt Clyr.

The present stock average cost of energy from wind power
is approximately 10¢/kWh, although the range is wide. By
2005to 201 0, wind power may be competitive with fossil and
nuclear power in more than small niche markets. For
average new technology, investment costs of $1 200/kW and
electricity production costs of 6¢/kWh have been estimated.

Costs could be significantly lower for large wind farms. In the
future, costs as low as 3.2¢/kWh have been calculated for
favorable locations at a discount rate of 6%.

In this case, the specific CO2 mitigation costs are negligible,

if not zero or negative, where electricity from coal is more
expensive.
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1.5 Renewable Energy- Aldershott MDA

OBJECTIVE 3.7
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The use of renewable-energy sources must be
incorporated within the Urban Extension at
Aldershott to reduce the amount of fossil-fuel
energy required for the needs of the development.
The use of such energy sources will need to take
account of new technology and evolving best
practice

3.2.11 Solar panels, photo-voltaic systems, bio-mass
heating and heat pumps are renewable-energy
technologies that are considered particularly well suited
for widespread deployment in the Urban Extension.

The master plan and outline planning application must
consider how these, and other, renewable-energy
technologies can be appropriately integrated into the
development, and how they will be managed and
maintained thereafter. Community-owned renewable-
energy schemes will be encouraged. Combined Heat
and Power (CHP) plants linked to a district-heating
system will also be encouraged as part of the
development.

FIGURE 2.1
Key Relationships in Sustainable Housing

Public Transport

Energy
NIETITATNTRTE
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Havant Borough Council

PUSH Energy and
Climate Change
Strategy

Feasibility of an Energy
and Climate Change
Strategy

for Urban South
Hampshire
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Ove Arup & Partners Ltd
The Arup Campus, Blythe Gate, Blythe Valley Park,
Solihull, West Midlands. B90 24AE

Tel +44 (00121 213 3000 Fax +44 (0)121 213 3001
WWW.arup.com
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9.1 ldentifying Directions of Travel for South Hampshire

Figura 1 presents a limited number of strategic directions of travel that the region needs to
take up as part of the long term preparation of the region to meet extramealy challanging
targets and future pressures.

The stratagy identifias 4 primary objectives and 4 cora enablers needed to realise the
primary objectives.

School & Community offers Britain's schools and other community or not-for-profit organisations the opportunity
to generate their own clean energy. We offer a complete advice, project management and installation service
that includes

Site surveys and feasibility studies

Advice about the most appropriate technology for your site
System design and planning

Estimates and quotations

Planning application submission

Educational and curriculum support

Access to LCBP Phase 2 - 50% grants plus BRE up to 50%

=

Additional grant finding services that aim to minimise your
HCC capital investment
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End User Emissions by Broad Sector (Tonnes of CO2 per Annum)

1,730,729 , 26%
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Emissions are projected to increase over the next twenty years based on extending trend
line performance for the major sectors of use.

South Hampshire - Carbon Dioxide Forecast
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Portsmouth City Council was awarded a grant of £435,263 by the Community Energy
programme in 2002. The grant funding assisted the installation of a CHP unit and
community heating network serving 538 dwellings, two schools and a new arts and sports
centre. A 526kWe spark ignition natural gas CHP engine was installed and an existing heat
network upgraded and extended to serve 538 dwellings on the Charles Dickens Estate. The
dwellings range from bedsits to two- and three-bedroom flats and maisonettes. The network
extends to two schools and a new build arts and sports centre. Power generated by the
CHP engine is re-supplied to other council facilities, using a “nominated site arrangement”
with Scottish and Southern Energy. The heat network is estimated to save 424 tonnes of
carbon per annum, whilst also generating £112,000 in annual fuel bill and cost savings to
residents and the Council. Eastleigh BC (Beacon status Council for Climate Change) is also
developing a CHP scheme delivering 200 kW e with Utilicom.
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Targets
A decision needs to be taken on the level of reduction to be targeted by 2026.
The options are:

* 24% by 2010 moving to trend line reduction to achieve a 60% cut in carbon
dioxide emissions by 2050 (UK Government);

* 32% cut by 2010 moving to trend line reduction to achieve a 60% reduction by
2050 (UK Government);

* 60% cut by 2026 (match Birmingham and London) — this catches all the interim
targets and may align better with scientific advice;

» Something else.

. 2. Adopt the recommended District apportionment for meeting the sub regional
target as detailed below:

Diatrict e

East Hampshire {part) 0.88
Eastleigh 20,20
Fareham 1206
Gosport BT
Hawant 604
Mew Forest (part) 2.93
Partamouth 14.53
Southampton 16.04
Teat Valley (part) 6.93
Winchester (part) 8.55

Strategic Frameworks

Consider incorporating the framework detailed in Section 9 as a basis for Local
Strategic Partnerships to approach the management of energy issues in their areas
through the Sustainable Community Strategies.

Review membership of LSPs in terms of adequacy and breadth to deal with issues
identified and recommend secondments in;

Consider the development of strategic urban/ rural compacts between South
Hampshire and the rest of Hampshire over preferential access to biomass resources;
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Enablers

Establish a theme group within PUSH as a focus for “leadership” but ensure

actions are networked across all theme groups especially sustainability, housing and
planning. Ensure a lead officer is appointed with responsibility to review changes in
the market and policy environment.

A strategy is needed for the culture change needed around this agenda especially
the engagement of the next generation who are going to feel the effects of the
transition to a low carbon economy most acutely. This requires the skills of people
involved with young people and an understanding of marketing.

Agree the need for a procurement strategy based on milestone stages to identify a
specific model for the establishment of an Energy Services Company to deliver
outcomes consistent with the SH14 policy targets.

Incorporate energy infrastructure into the sub region’s approach to delivering
new infrastructure including the use of publicly owned property assets and revenue
streams. Review existing S106 Supplementary Planning Documents and the
implications for a local implementation of the Community Infrastructure Levy.

Consideration should be given to making energy efficiency and planning a key
service delivery issue for senior officials in public organizations against which
performance is assessed.
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South Hampshire’s Energy and Carbon Dioxide Emissions in 2006

Establishing a Framework for Baseline Development

The establishment of a baseline position for South Hampshire’s energy consumption and
emissions in 2006 is based on available data and applying adjustments to represent “South
Hampshire”.

Figures for South Hampshire have been developed by aggregating local authority district
data adjusted to take account of the share of population and employment for South
Hampshire relative to the rest of Hampshire in districts split between the study area and the
rest of the county.

The 2006 baseline has been constructed by projecting available base

data for 2004/5 forward. The approach to assessing South Hampshire’'s emissions has been
to apply emission factors to the energy projections and adding in waste and water related
emissions.

The analysis of energy consumption within South Hampshire reveals the following
distribution between secondary fuel types:

South Hampshire Energy Consumption by Fuel Type (GWh)

0%

|I Electricity B Matural Gas O Petroleum O Manufactured Fuels Bl Coal O Rerewables & Waste |

Currently, energy from renewables amounts to less than 1% whilst the majority of final consumption is accounted
for by the consumption of fossil fuels. Just over a third of all energy consumption is accounted for by electricity.

Final energy consumption does not however expose the true extent of reliance on fossil fuels. Electricity
consumption is itself supported by the combustion of a mix of different primary fuels which is then transmitted/
distributed to consumers in South Hampshire through the grid.

The transformation process does, however, lose much of the energy content of the fuels used through the loss of

heat and the transmission process. For every unit of electricity delivered to South Hampshire around two further
units have been lost in the form of rejected heat and transmission.
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Figure 2 shows the primary fuel mix supporting final consumption in South Hampshire. The analysis reveals the
much greater role played by coal/nuclear in the supply of energy which is not indigenous but essential to
supplying the needs of the sub region:

South Hampshire Primary Fuels

2% 2%

16%

44%

|l Coal B Qil O Gas O Muclear B Renewables O 0thers|

The implication for the sub region is that substituting grid based electricity with a renewable source of power
production saves on the transmission efficiencies but also the extensive loss of thermal energy associated with a
centralized power generation. Localized power generation also offers an opportunity to use heat generated in the
process to supply space and domestic water heating. The efficiencies for power generation alone are, however,
slightly lower.

The end user sectors for South Hampshire are described below:

End User Sector Consumption (GWh)

A2%

| @ Domestic B Non Domestic O Surface Transport |

South Hampshire has lost many of its carbon intensive industries so domestic use of energy accounts for the
highest share of energy consumption followed by commercial/ industrial and surface transport.

South Hampshire is responsible for 6.6 Million Tonnes of Emissions. For emissions, the

higher carbon intensity of the commercial/ industrial sector result in an even split on

emissions between domestic and commercial/ industrial. Based on this analysis, emissions capita have been
calculated at 6.7 tonnes of carbon dioxide.
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End User Emissions by Broad Sector (Tonnes of CO2 par Annumj
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Emissions are projected to increase over the next twenty years based on extending trend
line performance for the major sectors of use.
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ENERGY SUPPLY IN SOUTH HAMPSHIRE

Enough solar radiation reaches the ground to cover fifty two times the amount of energy
consumed by South Hampshire over the course of a year.

Whilst some of this naturally occurring solar energy is being used passively through natural solar gain in
buildings, there are few examples of development using this naturally occurring resource is being used actively
to generate power directly. A few innovative housing schemes mainly in the social sector have applied active
technologies but they are very much in the minority.

Only a tiny fraction of solar energy is captured through photosynthesis that creates biomass (an estimated 7,250
GWh per annum or 0.64%1 of Solar Energy incident upon gardens and green-space).

Added to solar is the flow of energy available from within the earth’s core as a source of geothermal energy
some of which is used to supply the Southampton district heating network. In common with all developed
societies, energy demand is currently met from stored biomass accumulated across geological timescales as
fossilized plant and animal matter which provides high density fossilised solar energy. As localized deposits have
been exhausted, the supply base has extended well beyond sub regional, regional and national boundaries.

Fossil Fuel Based Supply

Current energy needs are met by either delivering carbon based fuels to the sub region along with electricity
through a set of fuel/ energy specific supply networks. The regulator Ofgem exercises regulatory control over
gas and electricity transmission, distribution and supply companies.

Final consumers are free to purchase energy from a range of suppliers. Market forces drive the price that
consumers pay. The forces and signals that control and influence the market are diverse. They range from
international energy commaodity prices to increases in demand for products driven by tax incentives or publicity.
Decisions such as whether or not to install Combined Heat and Power and the level of investment in energy
efficiency are made in the context of the energy market.

Oil

South Hampshire plays a significant role in the supply of fossil fuels both locally and nationally. The coastal
geography of South Hampshire means that it has been an ideal location to land imported oil for processing into
a variety of petroleum fuel products at the Fawley refinery complex.

Opened in 1921, the Fawley Oil Refinery occupies 3,250 acres with 330 tanks and storage vessels on site.
There are 750 miles of pipes leading out of the site carrying ten million gallons of finished product (85% of the
finished product leaves via pipelines). The refinery output supplies an estimated 1 in 5 cars in the UK. Around
2,300 oil tankers unload at Fawley around twenty million tonnes of crude oil every year. The plant consumes
125,000 gallons of cooling water every minute. Fawley produces petrol, diesel, jet fuel, heating oil and lubricating
oil. It also produces the raw materials for a host of other products — from carpets to CDs; from toiletries to
trainers.
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Electrical Generation

The Fawley area also hosts an associated heavy oil burning power station commissioned in 1969 and
now owned by RWE Innogy Plc. This plant was mothballed, however a single turbine has been brought
back into production (484MWe) to meet growing need (the remaining mothballed unit is 518 MWe).

In addition, Marchwood Power is building a new £400 million state-of-the-art natural gas

combined cycle (CCGT) power plant (840 MW). Scottish and Southern Energy plc (“SSE”) has entered
into an agreement with ESBI (Ireland’s ESB International) to acquire 50% of the shares in Marchwood
Power Ltd, in anticipation of the construction of a new gas-fired power station near Southampton. When
operational, SSE will supply all of the fuel for the power station and take from it all of the electricity
generated. A 22 km long gas pipeline from Romsey to the Marchwood Power Station site has been
installed to supply the fuel.

Power Distribution in South Hampshire

Responsibility for the distribution of power lies with the Southern Electric Power Distribution plc which is
a wholly owned subsidiary of Scottish and Southern Energy plc. The company has responsibility for the
area represented by South Hampshire and beyond.

During the year 2006/7, the company distributed 33.9 TWh. The average number of minutes that
customers in the Southern Electric Power Distribution area were without supply was 72 (1 minute more
than the previous accounting year) and the number of interruptions was 76 compared to 78 in the
previous year.

Waste to Energy

Our assessment of other sources of energy is drawn from the official datasets maintained by the
Department for Business and Regulatory Reform (BERR). This dataset shows that the energy supply
base includes landfill gas (30 MWe) and mass incineration of waste (30

MWe).

Under Project Integra, an agreement has been entered into with Hampshire Waste Services who have
built a new generation energy from waste incinerator on the waterside near Marchwood, Southampton.
Forming an important part of the integrated waste strategy for the county in disposing of those
materials left over once re-use and recycling has taken place, the 165,000 tonne facility is designed to
serve the needs of West Hampshire. It has the capability of generating in excess of 14 MW of electricity
from the process that will be supplied to the grid powering more than14, 000 local homes.
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Combined Heat and Power — PSECC have access to a new Biomass woodchip CHP system

Information on Combined Heat and Power in South Hampshire has been taken from the

Digest of UK Energy Statistics that provides information on large CHP schemes over 1 MWe in size and case
study data on smaller schemes from a number of sources. Large scale CHP accounts for 30 MWe of installed
capacity which includes a university and hospital. Southampton District Energy Scheme is the largest
commercially developed scheme of its kind. From its launch in 1986, the scheme was initially served by a core of
consumers from a geothermal well. The original well now provides only 15% of the system’s heat input and is
now supplemented by a large scale CHP. This includes a 5.7 MWe unit at the central heat station and 0.7 MWe
unit at the RSH Hospital. The heat from the CHP units is recovered for distribution through a 12 km length mains
network delivering within a 2 km radius of the heat station.

Southampton’s scheme also has conventional boilers for “top up” and standby

needs at the Civic Centre and Hospital. More than 40 major consumers in the city centre are now served by the
scheme including Southampton Solent University, BBC TV and Radio Studio, 4 Hotels, the West Quay Shopping
Centre, two private housing developments and the Quays Swimming Complex. This project has already saved
12,000 tonnes of carbon dioxide at a cost of £10 million.

TARGETS FOR SOUTH HAMPSHIRE

4.1 Policy Review — External Drivers

Public policy on energy and climate change is undergoing a rapid evolution over the last few years as concerns
over the twin threats of climate change and fossil fuel depletion have spurred action. The pace of change is
unlikely to diminish over the next 20 years.

The policy review (itemized review is contained in Annex B) identifies a range of targets

relating to carbon dioxide emissions; sector based energy efficiency and deployment of

renewables.

Key landmark policy documents include the Climate Change Bill 2007; Energy

White Papers (2003 and 2007); Housing Act 2004 and the Draft South East Plan 2007.

Whilst the targets are many and varied, it is possible to extract some common features that can help inform the
creation of a framework for South Hampshire. Some key targets for consideration include:

. Achieving a 24-32% decrease in carbon emissions against a 1990 baseline by 2020 and a 60% reduction
in carbon emissions by 2050 (Energy White Paper, 2003);

. Securing 10% renewables contribution to electricity by 2010 and an aspiration for 20% of renewables by
2020 (Energy White Paper, 2003);

. Achieving a 20% improvement in the energy efficiency of the housing stock against a 2000 baseline by
2020 (Housing Act 2004);

. Achieving a 10% biofuels mix in transport energy fuels consumption (UK Biofuels Action Plan, 2007);

. Securing an increase in the absolute size of combined heat and power generation in the energy mix
(Combined Heat and Power Action Plan, 2004);

. Achievement of zero carbon housing by 2016(“Building a Greener Future”, 2006)

. Achieving zero carbon non domestic buildings by 2019 (2008 Budget Statement);

. Achieving 20% renewables based on electricity, transport and heat (EU provisional
statement)
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Some of these policies have been developed at a national level but subsequently cascaded down to regional

level using the draft South East Plan as a means of driving essentially national derived targets e.g. renewables.

Other targets have been left at the national level to influence decisions taken at a local level.

Despite the profusion of targets, the basis of a framework for South Hampshire would need to account for the
following:

1. Emissions Targets (Energy White Paper);
2. Technology Specific Targets (e.g. CHP);

3. Policy SH14 — Common policy framework agreed by the PUSH authorities; and
4. Local Area Agreements and Multi Area Agreement targets.

Developing a Targeting Framework for South Hampshire Emissions

The South Hampshire authorities have all adopted the climate change target as part of their Local Area

Agreement targets. These targets and an emergent Multi Area Agreement provide a local setting for action in the

sub region.
Technology Specific Targets

No technology specific targets exist for South Hampshire. Technology specific targets

obscure underpinning assumptions about the cost competitiveness of one technological

solution against another. A “picking winners” strategy is, however, inherently dangerous and could lock South
Hampshire into an energy mix that will be unsuited to future need.

Policy SH14

The South Hampshire local planning authorities have agreed to a common framework for
the development of low carbon technologies. South Hampshire has a specific target for
achieving 100 MWe of installed capacity.
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What Magnitude of Emission Reductions?

This Study has been premised on the broad scientific acceptance that the rapidity of climate change
effects is associated with human action. Until comparatively recently, this strategy would need to have
presented a case for substantiating the claim. Beyond the broad agreement that there is a human
effect, there is still much scientific debate.

The need to reduce emissions is driven by our current understanding of the science of climate change
which has focused on what level of emissions avoids tipping the climate into a chaotic state effectively
reducing the carrying capacity of the planet to sustain current and predicted levels of human
population.

The 60% cut in emissions contained in current government policy reflected available evidence that
suggested such a cut would stabilize carbon dioxide concentration levels at levels that would stabilize
the climate. The basis of this original judgement was based on an understanding of climate derived
from computer models using evidence available at the time.

The evidence base concerning climate change is continually being refreshed along with the scientific
community’s understanding of the processes that drive climate change e.g. the role of jet stream in
affecting the flooding of 2007. As the models have been improved so has thinking about the policies
needed to stabilize the climate.

A contributor to the Fourth Assessment Report of the IPCC (ref) has suggested that an 80% cut would
be required by 2030 to keep emissions below a level consistent with a stable climate. Changes in
government policy tend to move more slowly than changes in the evidence base so current scientific
thinking has yet to be absorbed by policy makers for the most part. Nevertheless, some local policy
makers have accepted the merit of the most recent evidence having gone for more aggressive cuts in
emissions e.g. London. As a result, South Hampshire needs to accept that emission reduction
requirements may increase as government reviews the evidence base.

Figure: Impact of Interim and Long Term Carbon Dioxide
Reduction Targets
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A second issue surrounds the management of the interim targets set for 2020 which are based on a
range between 24% and 32% of 1990 emissions. On this basis, the reduction strategy has to be
accelerated faster than a straight line reduction on the 2050 target would suggest.

The more aggressive cut has the advantage of exceeding the maxima set for 2020 with a margin to
spare. Setting a higher target than government policy currently expects does have the advantage of
placing South Hampshire in advance of where central government is likely to go anyway. However, it is
arguably the case that central government has not yet changed the way it regulates energy markets
and encourages individuals/ businesses to meet the existing 60% target.

So the revision of the target is likely to lead to a significant share of total reductions being loaded onto
actions attributable to future changes in national policy triggered by concerns. Such an approach may
help South Hampshire evolve a lobbying response on these issues. South Hampshire — A Business as
Usual Scenario to 2026 A South Hampshire strategy needs to account for growth as well as current
patterns of use and emissions. The draft South East Plan and the commitments related to the
government’s

Growth Point Initiative means that South Hampshire will grow by a significant factor over the next
twenty years. Around 80,000 additional houses and 2,000,000 additional square metres of employment
floorspace are expected over this period which will generate additional traffic flows for both freight and
personal travel.

A “business as usual” forecast must, therefore, factor in the implications of this growth on both energy
consumption and emissions. Our model has, therefore, sought to develop an understanding of what
energy consumption and emissions would look like if no mitigating actions were taken by 2026. The
results show a steady upward drift in both energy and carbon dioxide emissions from6.6 million tonnes
to 7.7 million tonnes of carbon dioxide.

This trend runs contrary to the UK’s national policy framework which would require a 37% reduction in
emissions by 2026 if South Hampshire were to demonstrate alignment with a 2050 reduction strategy.
Business as Usual would only become viable if other parts of the UK were willing to reduce their
emissions disproportionately to their actual share of the problem.

Reduction Target Options 2006-2026
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Strategic Enablers Il — Finance — PSECC? we hope!

The scale of investment required to deliver this agenda is unprecedented involving comprehensive treatment of
most areas in South Hampshire. The Stern Report (2006) makes the case for intervention to accelerate the rate
of change faster than might occur under a “business as usual” scenario if excessive environmental and social
costs are to be avoided.

Whilst the cost effectiveness of energy efficiency and non carbon sources of energy are continually changing
with the price of fossil fuels making it more likely that the private sector will invest, accelerated intervention on
the scale required will mean looking for new financial freedoms for key stakeholders in the public sector.

Moreover, it can not be assumed that just because a particular solution is viable that it is going to happen. The
division of cost and benefit between different organizations and people can be a significant barrier e.g. landlord
(making the invest in energy efficiency) and tenant (receiving the benefit).

The investment funding problem is probably greatest in the existing built environment of South Hampshire where
the scale of the problem is significant but scope for intervention fragmented.

Review of Sources of Funding

From the perspective of the stakeholders in PUSH, a number of potential funding streams could be tapped to
deliver South Hampshire's investment requirement include:

» Development Process;
e Loans;

e Grants;

* Capital Receipts;

* Equity;

» User Charges

These streams can be used individually or in combination to fund investment needs in South Hampshire:
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Development Funding — (PSECC could aid this process)

An opportunity may exist to fund some of the investment needed through the development process using either
exist powers available under Section 106 of the Town & Country Planning Act 1990 or the Community
Infrastructure Levy to fund low carbon infrastructure. However,

Circular 05/2005 requires the level of obligation to be set at a level commensurate with meeting the effects of
new development which may limit opportunities for comprehensively treating new build alongside the existing
built environment where the two interact. Also some doubts exist as to whether utility infrastructure deemed to be
within utility companies’ settlement with Ofgem can be counted into the CIL calculation.

This source of investment may therefore face limitations and may not provide an answer for retrofitting existing
areas.

Loans

Local Authorities have extensive experience of raising loans for capital projects whether from the Public Works
Loan Board or alternative sources such as the European Investment Bank for infrastructure projects. Local
Authorities have been given powers to borrow money under the “prudential borrowing power”. A rolling loan fund
available to building occupiers to upgrade the energy efficiency of their properties in return for regular
repayments over an extended period would offer potential to intervene in the existing built up area. However,
borrowing must remain within the limits set by the Treasury. However, the use of loans to finance new
infrastructure does not deal with the problems of limited capacity to manage the on going revenue implications
from newly created assets and the capacity/ skills problems involved in their management.

Grants

Grants have been a longstanding means of implementing energy policy through programmes like Warm Front or
the Low Carbon Buildings Programme. Eligibility criteria controlling access will reflect prevailing political priorities
and lessons from review programmes.

Whilst sector specific programmes targeted at energy outcomes are a means of delivering outcomes, they are
often over subscribed. Energy focused programmes are also dwarfed by some of the mainstream grant funding
programmes like Decent Homes or Affordable Housing development which have wider targets to deliver against.
Flexing mainstream programmes to deliver higher levels of low carbon performance would create a bigger
impact but at the expense of targets elsewhere.

A house built to code 6 standards could cost an additional 25% on standard build cost of an equivalent house
built to standards acceptable under current regulations and the Eco Homes Very Good Standard.

The availability of grant funding is usually heavily dependent upon the general state of the economy and
pressure from other service obligations. Grants are usually accompanied by targets that may not reflect energy
issues. Energy efficiency is typically seen as a non core activity relative to the demands of education and social
services.

Capital Receipts

Local authorities receive receipts from the sale of assets. Potentially, these receipts are
recyclable into energy infrastructure investment. However, the use of receipts is controlled by regulations in
relation to the redemption of debt.

HCC- there to Govern — take governance over resources — “Resource Ownership concept” — Alan Brewer PSECC - 07855-899152 48



User Charges
User charges can offer a revenue stream that can make a project an attractive prospect for the private investor.

User charges could be paid directly by the end user or by government who is then free to determine how much
of the charge is passed onto the end user.

Equity
Equity investment through the private sector can be realized on infrastructure projects where private sector

funding is acceptable in terms of public objectives and the level of return available. Access to equity depends
upon partnership with the private sector.
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ANNEX |

Fiscal and Regulatory Mechanisms

The Renewables Obligation

Al.1 Introduced on 1 April 2002, the Renewables Obligation will
help to create a long-term market for renewable energy, requiring all
licensed electricity suppliers to supply at least part of their electricity
from eligible renewable energy sources, increasing from 3% in
2002-2003 to 10.4 per cent in 2010-2011. It supersedes the Non
Fossil Fuel Obligation (NFFO) under which contracts were awarded
for eligible renewable energy schemes. It is estimated that this
market will be worth £1 billion by 2010 when taking account of the
benefit to renewables from exemption from the Climate Change
Levy.

Al.2 The Renewables Obligation creates a new market for
tradable Renewable Obligation Certificates (ROCs) that will have to
be presented to the Office of Gas and Electricity Markets (Ofgem)
by every energy supplier to prove that have sourced a set
percentage of their electricity from renewables. Suppliers who do
not source sufficient electricity from renewables can still meet the
Obligation through a buy out payment for the shortfall. The result
will be renewable energy generators earning revenue from the
electricity markets and a separate market in ROCs. The penalties
paid for non-compliance will be passed on to suppliers able to meet
their obligation, as an extra incentive.

Climate Change Levy

Al.3 The Climate Change Levy (CCL) was introduced in April
2001 to reduce the emissions of greenhouse gases. The Levy shifts
the burden of taxation from “goods” (employment) to “bads”
(greenhouse gas emissions), by doing so it seeks to encourage
reduced energy use. The Levy is charged on all energy supplied to
industry and commerce, agriculture and public administration and
services. The rate at which the Levy is set reflects the carbon
intensity of different fuels. Energy intensive industries are able to
negotiate an 80% reduction in the CCL in return for meeting targets
for energy reduction.

Al.4 Renewable energy and CHP plants are exempt from the Levy. These exemptions aim to give less CO,-intensive
generators an advantage in the market by keeping their prices completive.

Al.5  Parallel to the Levy the government established the Carbon Trust to assist UK businesses in reducing CO,
emissions by funding and supporting technological innovation and energy efficiency. As the Trust is funded from a
proportion of the Climate Change Levy (totalling c. £50m) any reductions it achieves in CO, will be included in
the total for the Levy. The government estimates that by 2010 9.2 million tonnes CO, will be saved each year by

the Levy.
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Al.6

Al.7

Al.8

Energy Efficiency Commitments

This requires all major gas and electricity suppliers to improve the energy efficiency of their customers’
homes, each company being set targets to be achieved between 2002 and 2005. The Commitment
specifies that at least 50% of the measures should be targeted at priority customers in receipt of income-
related benefits or tax credits. Measures include cavity wall insulation, boiler replacement, energy
efficient appliances, insulation, energy efficient light bulbs, and loft insulation.

Home Energy Efficiency Scheme

Launched in June 2000 the Home Energy Efficiency Scheme (HEES) provides financial incentives to low
income consumers to improve the energy efficiency of their homes. In particular it aims to lift the most
vulnerable out of fuel poverty (spending more than 10% of their income on fuel). Older households,
families with children and householders with disabilities or long term illnesses are identifies as the main
beneficiaries of the scheme. In total the government has allocated £600 million to the scheme that is
expected to have reached 800,000 vulnerable households by 2004

The Energy Saving Trust

The Energy Saving Trust carries out a similar role to the Carbon Trust but for domestic users and small
businesses, with a budget of £49m for 2001-02. It promotes the sustainable and efficient use of
energy through adverts, advice centres and the endorsement of energy efficient products, and through
an Energy Efficiency Partnership for Homes.

' DTI (2001) The Energy Report & see http://www.eaga.co.ul/programmes_we_manage/warm_front.html
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ANNEX 2 National Planning Policy Guidance

A2.1 The following Planning Policy Guidance notes (PPGs) are most relevant to this strategy;

PPG 22, Renewable Energy (1993);

PPG 7, The Countryside — Environmental Quality and economic and social development (1997);
PPG2, Green belts (1995);

PPG9, Nature Conservation (1994);

PPG 20, Coastal Planning (1992);

PPG |11, Regional Planning Guidance (2000).

A2.2 The following key themes of the PPGs as regards energy efficiency and development of renewable

A2.3

A2.4

energy may be identified:
Broad support for renewable energy

In line with the government’s Climate Change Programme, national policy provides considerable support
for renewable energy.

PPG l1lladvises that Regional Planning Guidance (RPG) should define broad locations for renewable
energy development and set criteria to help local authorities select suitable sites in development plans. It
also states that RPG should set targets for structure plan and unitary plan areas where relevant. It states
‘more positive planning at regional and local levels will contribute to greater public familiarity with, and
acceptance of, prospective renewable energy developments’.

A2.5 PPG 22 describes the aims of land use planning for energy-generating installations as:

e to ensure that society’s needs for energy are satisfied, consistent with protecting the local and global
environment;

¢ to ensure that any environmental damage or loss of amenity caused by energy supply and ancillary is
minimised; and

e to prevent unnecessary sterilisation of energy resources.

A2.6 Reflecting the increasing potential of PV as a resource government in 2002 published an annexe to

PPG 22 seeking to promote a ‘positive, strategic approach’ to photovoltaic (PV) systems. The annexe,
which is mainly concerned with development control issues, promotes the installation of PV in new
build and its retro-fitting in existing buildings.

Support for energy efficiency and Combined Heat and Power (CHP)

A2.7 PPG 11 seeks greater energy efficiency through more sustainable development patterns along with

A2.8

A2.9

measures such as CHP, to be promoted through regional planning.

PPG 3 advises that ‘well designed layouts can...contribute to the energy efficiency of new housing’. This
is endorsed by the DTI that cites this as encouragement for developers and local planning authorities to
explore the feasibility of energy efficient options, including new build

Balance between the local environment and global climate
While the benefits of renewable energy are global, the negative impacts tend to be local. National policy

requires planning authorities to consider both these aspects when considering the development of
renewable energy.
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A2.10

A2.11

A2.12

PPG?7 stresses the need to favour conservation when considering development in Areas of Outstanding
Natural Beauty (AONBs) and that in AONBs and national parks, major developments should be
demonstrated to be in the public interest before being allowed to proceed. Consideration of applications
should therefore normally include an assessment of:

¢ the need for the development, in terms of national considerations, and the impact of permitting it
or refusing it on the local economy;

¢ the cost of and scope for developing elsewhere outside the area or meeting the need for it in
some other way; and

e any detrimental effect on the environment and the landscape, and the extent to which that should
be moderated.

PPG22 advises that renewable energy development will almost always have some local environmental
effects and that the government’s policies for developing renewable energy must be weighed carefully
with commitments to protect the environment.

Renewable energy in the countryside and coastal areas

Due to the location of the resource (particularly biomass fuel and wind) renewable energy development
may particularly affect in rural areas. PPG 7 supports the diversification of farms into energy crops, in
particular identifying the potential of short rotation coppice.

A2.13 PPG 22 advises that wind energy developments should be sited in sympathy with local features and

respect the grain and form of the land, particularly in areas of high landscape value such as AONBs
and National Parks. This is an issue as many of the sites most suited to wind farms are in or close to
designated areas. It should be stressed that national policy does not preclude wind farm development
in designated areas, rather it requires planning authorities to take particular care in assessing
proposals.

A2.14 Coastal areas provide some of the greatest opportunities for the development of wind power. However

coastal areas are often high quality environments, subject to environmental and landscape designations
(PPG9, PPG 20, PPG 22) but also contain previously developed or industrial land that may be suitable
for renewable energy development. Again policy stresses that a balance is needed between global
imperatives and the local environment.
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ANNEX 3 Renewable Energy Resources — (PSECC can aid this process)

A3.1

A3.2

A3.4

A3.5

A3.6

A3.7

A3.8

A3.9

A3.10

Renewable energy encompasses a number of different resources and technologies. Each of these has
different requirements, potential impacts and factors affecting its development.

The resource assessments identify the following renewable energy resources as having the most
potential for deployment in the region by 2010, with particular emphasis on energy from different types
of biomass and from wind.

The assessments focus on electricity generation (to contribute to the government’s targets), but this
strategy also considers the role of renewable energy for space and water heating (such as solar
energy or heat from biomass combustion through combined heat and power).

Biomass

Biomass includes existing woodland, purpose grown crops or forests, or by-products and residues from
forestry, saw-milling and agriculture. Dry materials can be combusted, or converted to gas and/or liquid
fuels by advanced thermal treatment such as pyrolysis or gasification, to produce heat and electricity.
This may be undertaken in plants of a range of sizes, or through co-firing of conventional coal-fired power
plants. Sewage and wet agricultural wastes including slurries can be used to generate methane rich
biogas through anaerobic digestion, which can then be burned to generate heat and electricity.

Existing woodland and energy crops

The South East is one of the most heavily wooded regions of the UK with existing forestry producing an
estimated 1 million tonnes per annum. However, only a proportion of this (estimated at between 10 &
20%) is likely to be available because of the high costs of extraction and an undeveloped market. This
existing resource is important as it is likely to form the foundation on which wood fuelled energy schemes
would be initially based in the region. In addition, use of existing woodland and coppice may have further
socio-economic and environmental benefits through opportunities for rural development and woodland
management.

Map 4 (Annex 6) illustrates the distribution of existing woodland in the region, which informed the
resource assessment. This also includes use of wood within a 40km commercial collection radius of
potential combustion plants, including imports from outside of the region. There may also be potential to
use wood from other sources including processing and arboriculture.

Energy crops are specifically grown woody plants, including short rotation willow coppice. Short rotation
willow coppice typically may be harvested between 3 and 5 years after planting and then on a rotation of
2-4 years. Energy crops can be grown and transported to meet market demands and so differ from other
resources, such as wind, which may only be exploited where they occur. However, there are a number of
physical, financial and practical factors influencing the feasibility of growing coppice.

Map 5 illustrates estimates of the technical potential for growth of new coppice in the region based on
considerations of soil type and characteristics, land cover, climate, slope, exposure and proximity to the
coast. The technical potential has been tempered by economic and institutional factors in the
assessment of practicable resource availability.

It is estimated that there is potential for between 15 MWk (if little new coppice is grown) and 55 MW,
generation (if all parts of the region deploy significant new quantities of coppice) from wood energy crops
by 2010, with plants of between 5 and 15 MW, being developed in all sub-regions.
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Using the assumption that 4,500 oven dry tonnes of wood per year is needed to fuel 1MW, of installed
capacity, and that short rotation coppice yields 10 oven dry tonnes per hectare per year (odt/ha/year), the
amount of short rotation coppice required to fuel the additional 40 MW capacity by 2010 is equivalent to
18,000 hectares of land, approximately 3.3% of the region’s land area currently under arable production.
Of course, the planting of energy crops would not be uniform across the region, with higher coverage
within the catchment radius of a biomass plant.

Straw

Surplus straw from agricultural crop production may be used as a fuel source to generate electricity &
heat. Map 6 illustrates estimates of existing resources across the region (based on arable land use). Itis
estimated that the practicably available straw could fuel 30 MW electricity generation capacity by 2010,
with up to two 15 MW, plants being developed in the region. The distribution of the resource implies one
of these would be most likely to locate in the Thames Valley.

Poultry litter

Chicken litter may be combusted to generate electricity and heat. Map 7 illustrates estimates of existing
amounts of litter production. Assuming availability of other material within a 40 km collection radius, it is
estimated that there is scope for one 15 MW, capacity plant in the region by 2010, most likely in the West
of the region (Thames Valley or in Hampshire).

Farm slurries and sewage

Anaerobic digestion of slurries from cattle, pigs and poultry can be used to produce a methane rich gas
that may then be burned to generate heat and electricity. The assessment estimates that there is
potential for up to 5 MW, generation capacity by 2010. The anaerobic digestion process may also be
used on sewage sludge, which whilst not an agricultural waste, is included here for simplicity. A number
of sewage gas schemes already exist in the region generating around 4 MW,, and the assessment
projects a potential deployment of a further 2 MW, by 2010.

Wind energy

Wind can be used to generate electricity through rotating turbine blades. Wind power may be generated
through single turbines, or clusters of turbines. Unlike other resources, wind can only be exploited where
it occurs, and this determines location of wind turbines. Turbines may be sited onshore where average
mean wind speeds are sufficient, or offshore where wind speeds are generally higher and more reliable.
Sizes vary but modern commercial turbines typically have three bladed rotors 50 metres in diameter
supported on tubular steel towers 50 metres high. When the wind speed is sufficiently high the rotors
turn at around 30 revolutions per minute, driving a gearbox and a generator.

Onshore wind — linked to the electricity grid

Map 2 illustrates the wind resource across the region. It is generally taken that the cut-off speed for
commercial exploitation is where average mean wind speed (AMWS) is above 6.5 metres/second (14.5
mph) at 45m height (to reflect the minimum hub height of most turbines). Energy output from a wind
turbine increases steeply with wind speed, so low AMWS sites are much less cost-effective although
there may be potential for some wind energy generation at lower wind speeds. The coarseness of the
data at regional scale may not identify some sites where wind speeds are sufficiently high.

There is a degree of coincidence between areas of highest wind resource and areas of landscape value
including Areas of Outstanding Natural Beauty (AONBs) — Map 3. The assessment assumes that
clusters of turbines are kept relatively small (4-10 turbines), that a mixture of small clusters and single
large turbines are deployed, and that development within designated areas (AONBS) is very limited, of
small scale and tightly controlled, presenting an upper estimate of potential for 120 MW, by 2010.
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Onshore wind — on-site use

This involves turbines supplying electricity direct to individual buildings, businesses, communities or sites,
with turbine sizes and siting reflecting specific demands. The relative regional contribution is likely to be
small by 2010 — up to a total capacity of 2 MW, from 50 individual 30kW turbines.

Offshore wind

Offshore wind speeds are generally higher and more consistent than on-shore in the region. Other
factors, including the region’s shallow coastal waters, avoidance of environmental designations found in
the windiest onshore parts of the region, and suitability of the electricity transmission network, indicate
that there is significant potential for large-scale offshore wind electricity generation. Avoidance of marine
areas of nature conservation importance (including Special Areas of Conservation — Map 3) will reduce
potential for conflict with marine wildlife. Developments could be visible from Heritage Coasts and
coastal AONBs (Map 3) although siting wind farms a minimum of 5km offshore (as advised by the British
Wind Energy Association) would reduce this. Financial and technical considerations (design,
construction and connection with the electricity distribution network) make larger machines and higher
overall capacity deployment more economic.

The resource assessment identifies the potential for between one and four 50 MW, offshore wind farms
(up to twenty five large 2 MW machines) with up to 200 MW, deployed by 2010. The consent regime for
offshore wind differs from on-shore wind and other technologies as it applies to the sea-bed and areas
outside of local authority planning control, requiring consent from DTl and a lease from the Crown Estate.
However, coastal local authorities are consultees on proposals. In the first round of licences, the Crown
Estate and DTI have identified 13 sites for offshore wind development. One of these is Kentish Flats,
8km off the coast of Whitstable in the Thames Estuary where it is proposed to develop 30 turbines of 2-
3MW, with a capacity of 90 MW, by 20052

Solar energy
The energy from the sun can be used to heat spaces and water, and also be used to generate electricity.

Photovoltaics (PV)

PV uses cells typically made from crystalline silicon to turn sunlight into electricity. PV systems have no
moving parts, generate no noise or emissions, and can be integrated into all types of buildings or other
structures such as motorway sound barriers. Electricity is used directly in the building with excess
electricity able to be exported to the local electricity network. The resource assessment identifies a
potential for deployment of up tol5 MW by 2010 under an “accelerated uptake” scenario - where costs
and other considerations encourage widespread installation - with 3,200 domestic, 105 commercial and
10km of motorway applications by 2010. Under a “business as usual” scenario the potential is limited to
2.4 MW from around 800 installations.

Active solar heating

This uses solar collectors to acquire energy from the sun to heat water. Typical applications are for
domestic hot water or swimming pools. They generate heat only. Deployment has been limited to date
due partly to high costs of installation, but it is estimated that under an “accelerated uptake” scenario, up
to 26,600 domestic installations could be in place by 2010.

Passive solar building design
This is a mature technology where buildings are designed to make the most of natural light for heating,

lighting and ventilation. Good design can then result in the displacement of energy from other (fossil fuel)
sources. Passive solar design may be seen as an energy efficiency measure.

2 www.offshorewindfarms.co.uk/sites/kentish-flats.html
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Wave and Tidal Current

Wave

A3.25 Wave energy converters extract the energy in waves and convert it into electrical power using

A3.26

A3.27

A3.28

A3.29

A3.30

A3.31

A3.32

generators driven by mechanical motion, fluid or air pressure. Wave energy generators can be
deployed on the shoreline of in deeper waters offshore. The South East has lower wave energy levels
than much of the country and so is unlikely to be a focus for deployment to 2010, but may have
potential in the longer term.

Tidal current

Tidal current technology, where underwater currents caused by tides are used to drive turbines, is an
“emerging” technology with prototypes being considered elsewhere in the country at present. Itis
unlikely that there is scope for deployment of this technology in the region by 2010, but there may be
longer term potential (up to 10 MW from a single scheme) if the technology develops.

Small scale hydro

This uses the flow of water in rivers to turn turbines and generate electricity. The amount of electricity
generated depends on the rate of water flow and head of pressure. The resource assessments identify
limited scope for deployment of this technology, (up to 1MW by 2010).

Fuel Cells

Fuel cells use a chemical reaction (similar to a battery) to produce electricity and heat. The fuel, usually
hydrogen, can be obtained from various sources including from processes using renewable energy. Fuel
cells are very efficient, produce low emissions, have no moving parts and so are also quiet. The UK’s
first fuel cell combined heat and power plant system is being installed at a recreation centre in Woking.

Energy from waste

The resource assessments include energy-from-waste as a potential source of renewable energy. Waste
sources include municipal and commercial and industrial wastes, in addition to agricultural, forestry and
sewage wastes described above.

Electricity and heat may be derived from combustion of municipal and commercial and industrial waste,
or from fuel derived from waste. Advanced thermal treatment through pyrolysis or gasification can
increase the efficiency of the process. Only the energy from advanced thermal treatment of the non-
fossil fuel element of mixed waste qualifies under the Renewables Obligation.

The methane-rich gas from landfill sites, produced when organic materials decompose, may also be
collected and used as a fuel for producing heat and generating electricity. At present, landfill gas
combustion accounts for most of the region’s “renewable” energy.

The potential contribution of municipal, commercial and industrial waste, and landfill gas waste is large,
particularly in the short term, contributing up to 274 MW, (nearly 40% of the total generation capacity) by
2010, and a comparable amount up to 2016 (though the proportion declines to 28% as other
technologies become more established).
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A3.33 This strategy includes in its targets the assessment of the potential for energy from agricultural and
forestry wastes and residues, but does not consider further the potential for energy derived from
municipal (including household), commercial and industrial waste. We have taken this approach because
development of energy-from-waste facilities will be developed to meet waste management needs and will
be informed by waste management policy having regard to the waste hierarchy (prioritising reduction, re-
use, recycling and recovery) and Best Practicable Environmental Option (BPEO). It is important that
renewable energy imperatives or targets do not drive waste management decisions.

A3.34 However, it is consistent with waste management objectives, including moving up the waste hierarchy, to
recover as much energy as possible from waste that is incinerated, and to recover energy from methane
rich landfill gas. This may be seen as a useful alternative source of energy to fossil fuels. The Regional
Waste Management Strategy being prepared by the Regional Assembly with the South East Regional
Technical Advisory Body for waste (SERTAB) will indicate the likely scale and need for development of
energy-from-waste facilities in the region over the next 25 years.
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ANNEX 4

Tables extracted from An Assessment of the South East's Renewable Energy Capacity and Potential to 2026.
Report to the South East England Regional Assembly by AEA Technology/FPD Savills (May 2002)

Table A4.1. Indicative sub-regional potential for generation of electricity from renewable sources in the
South East by 2010

Table A4.2. Indicative county level potential for generation of electricity from renewable sources in the
South East by 2010

Table A4.3. Indicative sub-regional potential for generation of electricity from renewable sources in the
South East by 2016

Table A4.4. lllustrative Scenarios for generation of electricity from renewable sources in the South
East by 2026

Notes to accompany Tables 1-4

Figures in each cell are respectively the Number of potential schemes, excluding photovoltaic installations, and
within the brackets the total installed capacity from those schemes in Mega Watts (MW).

The categories of technology type and size shown within Tables 1 — 4 are indicative. In practice the nature and
size of actual schemes may differ. In particular, recent emphasis upon smaller scale technology deployment
might lead to opportunities for biomass at scales smaller than those shown. In addition it should be noted that
these categories apply only to electricity or CHP schemes. The potential role of heat-producing schemes is
discussed within the main text. From this it follows that small and micro-scale schemes do not figure explicitly
within the Tables and that a zero for a particular technology does not preclude schemes of that type coming
forward.

The energy outputs presented in the energy-from-waste totals assume that 60% of electricity output is from
biodegradable sources. If these plants are eligible for the Renewables Obligation this also implies that the
schemes will use advanced thermal treatment — no such examples currently exist in the South East. Green
Waste is assumed to be clean uncontaminated biomass material arising separately from mixed waste streams. It
would potentially be utilised within “hybrid” biomass / clean waste plants.
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Table A4.1 Indicative sub-regional potential for generation of electricity from renewable sources in the South East by 2010

Indicative Renewable SUB-REGIONAL TOTALS BY 2010 OVERALL
Energy Generation TOTAL
TypelSize Existing Installed Thames Valley Hampshire & Isle Surrey, East & Kent
Capacity of Wight Woest Sussex
Renewable Energy Sources
Large CHP / Electricity Plants Fuelled by the 0 | Wood (15) Up to | Wood Up to | Wood 1-2 Wood (30)
Combustion of Energy Crops and/or Agricultural (up to 15) (up to 15)
& Forestry Biomass (AFB) (15+ MW) 1-2 Straw (15-30) Up to | Straw Up to | Straw Up to | Straw 2 Straw (30)
(up to I5) (up to 15) (up to 1I5)
Up to | Chicken. Up to | Chicken. | Chicken Litter (15)
Litter(Up to I5) Litter (up to I5)
Small CHP Plants Fuelled by the Combustion of 0 Up to 3 Wood Up to 2 Wood Up to 3 Wood Up to 2 Wood 5 Wood (25)
Energy Crops and/or AFB (5-10 MW) (up to I5) (up to 10) (up to 15) (up to 10)
Anaerobic Digestion Plants Fuelled by Farm 0 3 (1.5) 3 (1.5) 2(1) 2(1) 10 (5)
Biogas (0.5 MW)
Offshore Wind Farms (50-75MW ; 20-30 0 0 1 (50) 1 (50) 1-2 (100) 3-4 (200)
turbines)
Small Wind Clusters 0 5 (30) 7 (42) I (6) 3(18) 16 (96)
(6 MW; 4-10 Turbines)
Single Large Wind Turbines (1.5 MW) (1) 4 (6) 4 (6) 4 (6) 4 (6) 16 (24)
Single Small Wind Turbines/Chargers (0.03 2 (0.55) 10 (0.3) 10 (0.3) 15 (0.45) 15 (0.45) 50 (2)
MW)
Small-Scale Hydro Power(0.1 MW) 0 1-2 (0.5) 0 0 2-3(0.3) 5(0.8)
Domestic PV Installations (1.5-3kW,) 800 (2.1) 700 (1.85) 1050 (2.75) 650 (1.7) 3200 (8.4)
Commercial PV Installations (50kW,) 4 (0.005) 38(1.9) 20 (1.0) 25 (1.25) 23 (1.15) 106 (5.3)
Motorway PV Installations (1 60kW,/km) 7 (0.6) 3 (0.25) 6 (0.45) 4(0.3) 20 (1.6)
Renewables Sub-Total 7 (1.55) 25-31 + PV (73-118) | 25-30 + PV (103-158) | 23-28 + PV (68-113) | 27-32 + PV (129-154) Il + PV (443)
Energy-from-Waste

CHP or Electricity Plants Fuelled by Landfill Gas 26 (54) 17 (42.6) 6 (7.0) 17 (35.4) 11 (23.0) 51 (107.9)
CHP or Electricity Plants Fuelled by Municipal or 2 (14.2) 3 (52.5) 4 (41.5) 2 (30) | (40) 10 (164)
Industrial Solid Wastes
CHP or Electricity Plants part-Fuelled by Green 0 -(2) -(h -(2) -(h Within Biomass (6)
Waste
Anaerobic Digestion Plants Fuelled by Sewage 7 (4.3) 8 (5.0) 0 2 (0.8) 1 (0.5) I'1(6.3)
Gas (0.5MW)
Energy-from-Waste Sub-Total 35 (72.6) 28 (102) 10 (49) 2] (68) 13 (64) 72 (284)
Total 42 (=74) 53-59 + PV 35-40 + PV 44-49 + PV 40-45 + PV 183 + PV

(175-220) (152-207) (136-181) (193-218) (730)
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Table A4.2 Indicative county level potential for generation of electricity from renewable sources in the South East by 2010

TOTALS BY 2010 TOTAL
Indicative Renewable Energy Existing Installed Thames Valley Hampshire & Isle of Surrey, East & West Sussex Kent
Generation Type/Size Capacity Wight
Oxon | Berks | Bucks H’shire | 1OW Surrey | WSuss [ ESuss Kent
Renewable Energy Sources
Large CHP / Electricity Plants Fuelled by 0 Up to 2 Up to 2 Upto 2 Upto3 0 Upto | Upto | Upto | Upto | 4-5 (75)
Energy Crops and/or Agricultural & (up to 30) (up to 30) (up to 30) | (up to 45) (up to I5) (up to I5) (up to I5) (up to I5)
Forestry Biomass (AFB) (15+ MW)
Small CHP Plants Fuelled by Combustion 0 Up to 2 Up to 2 Upto 2 Up to 2 0 Up to 2 Upto | Upto | Up to 2 5(25)
of Energy Crops and/or AFB (5-10 MW) (up to 10) (up to 10) (up to 10) | (up to 10) (up to 10) (up to 5) (up to 5) (up to 10)
Anaerobic Digestion Plants Fuelled by Farm 0 1 (0.5) 1 (0.5) 1 (0.5) 2(1) 1 (0.5) Upto | Upto | Upto | 2(1) 10 (5)
Biogas (0.5 MW) (up to 0.5) (up to 0.5) (up to 0.5)
Offshore Wind Farms (50-75MW, 20-30 0 0 0 0 0 I (50) 0 Upto | Upto | 1-2 (100) 3-4 (200)
turbines) (up to 50) (up to 50)
Small Wind Clusters 0 2 (12) 1 (6) 2 (12) 5(30) 2 (12) 0 0 1(6) 3(18) 16 (96)
(6 MW; 4-10 Turbines)
Single Large Wind Turbines (1.5 MW) 1 (1) 1 (1.5) 2(3) I (1.5) 3 (4.5) I (1.5) 1 (1.5) 2 (3) I (1.5) 4 (6) 16 (24)
Single Small Wind Turbines/Chargers 2 (0.55) 3(0.09) 4(0.12) 3(0.09) 8(0.24) 2 (0.06) 5(0.15) 5(0.15) 5(0.15) 15 (0.45) 50 (2)
(0.03 MW)
Small-Scale Hydro Power(0.] MW) 0 1(0.3) 1(0.2) 0 0 0 0 0 0 3(0.3) 5(0.8)
Domestic PV Installations (1.5-3kW,) 230 (0.6) 295 (0.78) 275 (0.72) 640 60 415 310 325 650 3200 (8.4)
(1.69) (0.16) (1.09) (0.81) (0.85) (1.7)
Commercial PV Installations (50kW,) 4 (0.005) 10 20 8 18 2 I5 5 5 23 (1.15) 106 (5.3)
(0.5) (1.0) (0.4) 0.9) 0.1) (0.75) (0.25) (0.25)
Motorway PV Installations (160kW,/km) 2 4 | 3 0 4 2 0 4 20 (1.6)
(0.16) (0.32) (0.08) (0.24) (0.32) (0.16) (0.32)
Renewables Sub-Total 7 (1.55) 8-12 9-13 7-11 20-25 7 (64) 6-10 7-11 7-11 28-33 109-111
(16 -56) (12-44) (15-55) (39-94) (4-29) (4-75) (9-79) (129-154) (443)
Energy-from-Waste
Landfill Gas Fuelled CHP/Electricity Plants 26 (54) 4(9.3) 5(7.5) 8 (25.8) 6 (7) 0 9(19.3) 5(11.2) 3(4.9) 11(23) 51 (107.9)
CHP or Electricity Plants Fuelled by 2 (14.2) 1 (10) 2 (42.5) 0 3(39) I (2.5) 1 (20) 0-1 0-1 | (40) 10 (164)
Municipal or Industrial Solid Wastes (0-10) (0-10)
CHP or Electricity Plants part-Fuelled by 0 - (0-1) - (0-1) - (0-1) - (0-1) 0 - (0-2) - (0-1) - (0-1) - (0-1) Within
Green Waste Biomass (6)
Anaerobic Digestion Plants Fuelled by 7 (4.4) 1 (0.67) 6 (3.1) 1 (0.32) 0 0 1 (0.5) 1 (0.32) 0 1 (0.5) I (6.3)
Sewage Gas (0.5MW)
Energy-from-Waste Sub-Total 35 (72.6) 6 13 9 9 1 (2.5) 1 6-7 3-4 13 72 (284)
(20-21) (53-54) (26-27) (46-47) (40-42) (12-23) (5-16) (64-65)
Total 42 (=74) 15 24 17 29 8 19-20 14-17 11-14 42-43 181-183
(52) 71) (55) (106) (67) (51-66) (21-96) (14-89) (198) (727)
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Table A4.3 Indicative sub-regional potential for generation of electricity from renewable sources in the South East by 2016

TOTALS BY 2016 OVERALL
Indicative Renewable Energy Generation Existing Installed Thames Valley Hampshire & IOW Surrey, East & West Sussex Kent TOTAL
TypelSize Capacity
Oxon | Berks [ Bucks H’shire | 1OW Surrey | WSuss [ ESuss Kent
Renewable Energy Sources
Large CHP / Electricity Plants Fuelled by Energy 0 Up to 2 Up to 2 Up to 2 Up to 3 0 Up to 2 Upto | Upto | Upto | 5-7 (105)
Crops andlor Agricultural & Forestry Biomass (AFB) (up to 30) | (upto 30) | (upto30) | (upto45) (upto 30) [ (upto I5) [ (upto I5) | (upto I5)
(15+ MW)
Small CHP Plants Fuelled by Energy Crops and/or 0 Upto 2 Upto3 Up to 2 Up to 2 0 Up to 3 Upto | Upto | Upto 3 10 (50)
AFB (5-10 MW) (upto 10) | (upto I5) | (upto 10) | (upto 10) (up to 1I5) (up to 5) (up to 5) (up to 15)
Anaerobic Digestion Plants Fuelled by Farm Biogas 0 2(1) 2(1) 2(1) 3 (1.5) 1 (0.5) 2(1) 2(1) 2(1) 4(2) 20 (10)
(0.5 MW)
Offshore Wind Farms (50-75MW; 20-30 turbines) 0 0 0 0 0 I (50) 0 Upto | Upto | 2-3 (200) 4-5 (300)
(up to 50) | (up to 50)
Small Wind Clusters (6 MW; 4-10 Turbines) 0 2 (12) 2 (12) 2 (12) 5 (30) 2 (12) 0 1 (6) 1 (6) 5 (30) 20 (120)
Single Large Wind Turbines (1.5 MW) 1 (1) 2(3) 2(3) 2(3) 4 (6) 2(3) 2(3) 2(3) 2(3) 6(9) 24 (36)
Single Small Wind Turbines/Chargers (0.03 MW) 2 (0.55) 6 (0.18) 8 (0.24) 6 (0.18) 16 (0.48) 4(0.12) 10 (0.3) 10 (0.3) 10 (0.3) 30 (0.9) 100 (3.5)
Small-Scale Hydro Power(0.]1 MW) 0 1 (0.3) 1(0.2) 0 0 0 0 0 0 3(0.3) 5(0.8)
Domestic PV Installations (1.5-3kW,) 460 (1.2) [ 590 (1.56) | 550 (1.44) 1280 120 830 620 650 1300 6400 (16.8)
(3.38) (0.32) (2.18) (1.62) (1.7) (3.4)
Commercial PV Installations (50kW,) 4 (0.005) 15 (0.75) 30 12 27 3 22 7 7 34 157 (7.85)
(1.5) (0.6) (1.35) (0.15) (1.1) (0.35) (0.35) (1.7)
Motorway PV Installations (160kW,/km) 3 6 | 4 0 6 3 0 6 28 (2.24)
(0.24) (0.48) (0.08) (0.32) (0.48) (0.24) (0.48)
Tidal Current Installations 0 0 0 0 1 (10) 0 0 0 0 0 1 (10)
Wave Energy Installations (30MW) 0 0 0 0 0 0 0 0 0 1 (30) I (30)
Renewables Sub-Totals 7 (1.55) 13-17 15-21 12-16 29-34 10 (66) 14-19 15-18 15-18 51-56 190-193
(19-59) (20-65) (18-58) (53-108) (8-68) (13-83) (12-82) (278-308) (692)
Energy-from-Waste
Landfill Gas Fuelled CHP or Electricity Plants 26 (54) 49.3) 5(7.5) 8 (25.8) 6 (7) 0 9 (19.3) 5(11.2) 3 (4.9) 11 (23) 51 (107.9)
CHP or Electricity Plants Fuelled by Municipal or 2 (14.2) I (10) 2 (42.5) 0 3(39) 1 (2.5) I (20) 0-1 0-1 1 (40) 10 (164)
Industrial Solid Wastes (0-10) (0-10)
CHP or Electricity Plants part-Fuelled by Green 0 - (0-1) - (0-1) - (0-1) - (0-1) 0 - (0-2) - (0-1) - (0-1) - (0-1) Within
Waste Biomass (6)
Anaerobic Digestion Plants Fuelled by Sewage Gas 7 (4.4) 1 (0.67) 6 (3.1) 1 (0.32) 0 0 1 (0.5) 1 (0.32) 0 1 (0.5) I'1(6.3)
(0.5MW)
Energy-from-Waste Sub-Totals 35 (72.6) 6 13 9 9 1 (2.5) 1 6-7 3-4 13 72 (284)
(20-21) (53-54) (26-27) (46-47) (40-42) (12-23) (5-16) (64-65)
Total 42 (=74) 19-23 28-34 21-25 38-43 | 25-30 21-25 18-22 64-69 ~260 (976)
(39-80) (73-119) (44-85) (99-155) (69) (48-110) | (25-106) (17-98) (342-373)
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Table A4.4 lllustrative Scenarios for generation of electricity from renewable sources in the South East by 2026

ILLUSTRATIVE RENEWABLE ENERGY ELECTRICITY SCENARIOS
FOR 2026 IN SOUTH EAST ENGLAND

Indicative Renewable Energy Generation

Existing Installed

Low Deployment Scenario

High Deployment Scenario

TypelSize Capacity (MW)
Schemes |  Capacity No. of Schemes | Installed Capacity No. of Schemes | Installed Capacity
Renewable Energy Sources
Offshore Wind Farms (50-100 MW; 20-40 Turbines) 0 0 3-4 200 6-8 700
Small Wind Clusters (6 MW; 4-10 Turbines) 0 0 16 96 20 120
Single Large Wind Turbines (1.5 MW) [ [ 16 24 24 36
Single Small Wind Turbines/Chargers (0.03 MW) 2 0.55 50 1.5 100 3
Large CHP | Electricity Plants Fuelled by the Combustion 0 0 1-2 Wood 30 2-4 Wood 60
of Energy Crops and/or Agricultural & Forestry Biomass 2 Straw 30 2 Straw 30
(AFB) (15+ MW) I Chicken Litter 15 I Chicken Litter 15
Small CHP Plants Fuelled by the Combustion of Energy 0 0 5 Wood 25 10 50
Crops and/or AFB (5-10 MW)
Anaerobic Digestion Plants Fuelled by Farm Biogas (0.5 0 0 10 5 20 10
MW)
Small-Scale Hydro Power (0.1 MW) 0 0 5 0.8 5 0.8
Domestic PV Installations (1.5-3kW,) 3200 8.4 Up to 234,000 Up to 351
Commercial PV Installations (50kW,) 4 0.005 105 5.3 200 10
Motorway PV Installations (160kW,/km) 10km 1.6 20km 3.2
Fuel Cell installations 0 0 Up to 1000 Upto 6 Up to 10,000 Up to 60
Tidal Current Installations 0 0 0 0 [ 10
Wave Energy Installations (30MW) 0 0 0 0 Upto5 Up to 150
Renewables Sub-Totals 7 ~1.55 109 + PV | FC 449 196-200 1609
Energy-from-Waste
CHP or Electricity Plants Fuelled by Landfill Gas 26 54 51 107.9 0 0
CHP or Electricity Plants Fuelled by Municipal or 2 14.2 10 164 4-8 80
Industrial Solid Wastes
CHP or Electricity Plants part-Fuelled by Green Waste 0 0 - 6 - 6
Anaerobic Digestion Plants Fuelled by Sewage Gas (0.5 7 4.4 I 6.3 4 2
MW)
Energy-from-Waste Sub-Totals 35 72.6 72 284 8-12 88
Total 42 | ~74 181 + PV /FC | 733 204-212 + PV/FC | 1697
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ANNEX 5 Planning and Land Use Issues - Key Renewable Energy Resources

A5.1

A5.2

AS5.3

A5.4

AS5.5

A5.6

PSECC once more can assist

Given the relative importance and potential implications of biomass, wind energy and photovoltaics, the
issues which these raise which will need to be addressed in planning policy and be considered when
development proposals come forward are summarised below?®:

Wind energy development
Site suitability

Wind may only be exploited commercially where it occurs at sufficiently high average speeds. An
Average Mean Wind Speed (AMWS) of 6.5 metres per second (c.14.5 mph) is generally used as the
lower cut off point for commercial exploitation, although there may be scope for deployment at slightly
lower wind speeds. Access and proximity to connection to the electricity distribution network will also be
key considerations. Suitability of areas for offshore wind development is determined by factors including
water depth, shipping lanes, and accessibility to onshore grid connection, as wind speed offshore is
generally higher and more consistent.

Map 2 identifies average wind speed and, on a broad regional scale, where wind speeds are likely to be
sufficient for wind energy development. Local assessments of renewable energy resource availability will
be necessary to identify in finer detail areas suitable for wind energy development where wind speeds
are sufficiently high.

Visual impact, noise and interference

In the South East higher wind speeds coincide to an extent with high and exposed land, often subject to
protective landscape designation as Area of Outstanding Natural Beauty (Map3). The advice in PPG7
regarding development in sensitive landscapes is therefore of particular relevance. There are also likely
to be a range of exposed coastal locations where wind speeds are likely to be adequate for commercial
development.

There is clearly potential for wind developments to affect sensitive landscapes through visual intrusion of
the towers and rotation of blades. The degree of impact can be influenced through scale, design and
spacing, either of individual turbines or as small clusters. Additional impacts may include noise and
vibration caused by movement of the blades and gearing. The resource assessments acknowledged
these issues and this is reflected in the potential contribution of wind energy in the regional and sub-
regional indicative targets through a mixture of relatively scale clusters of small turbines and single larger
turbines as most feasible in terms of fitting in with the grain of the landscape of the South East.

Offshore wind development is not controlled by the planning system but coastal authorities will be
consultees on proposals. The visual impact from coasts is likely to be the key issue for consideration
although the distance from the shore (5-10km) and limited extent of Heritage Coast and coastal AONB
(Map 3) will reduce the visibility and potential impact very significantly.

3 For further information see www.dti.gov.uk/renewable/
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AS5.7

A5.8

A5.9

A5.10

A5.11

Identification of areas of wind energy potential

The resource assessments assume that wind energy development within designated landscapes will be
very limited and of small scale, and tightly controlled. The identification of broad areas of search based
on the broad locations where wind speed is 6.5m/s (14.5mph) and above (Maps 2 & 3) which are capable
of accommodating different types and scales of wind energy will be useful in providing guidance as to
where wind energy developments will be favourably considered. Application of a sequential approach to
considering appropriate areas, prioritising previously developed land and non-sensitive landscapes over
sensitive or designated landscape areas will help to reduced conflicts, but this should not preclude
consideration of wind energy development of appropriate design and scale within or adjacent to AONBs
and in greenbelt. This should be informed by consideration of landscape character, which will help
identify the potential for development and its impact on the landscape, and conditions, which may be
applied to development.

In all cases the significance of the development in terms of energy generation and contribution to national
objectives should be judged against the scale of local impact. In developing areas of wind energy
potential it is essential that local authorities work closely with the wind energy industry, the Countryside
Agency (which will be able to advise on landscape character assessment* and Quality of Life Capital®
assessment), and effectively engage local communities. This will help to identify the important
environmental and cultural features of an area, monitor change, understand the sensitivity to
development, and provide guidance on design, scale, siting and other conditions for wind energy
development.

In considering the potential for wind development and its impacts the possibility of using time-limited
consents should be considered. The life span of turbines is currently around 25 years, after which
maintenance costs and technical obsolescence necessitate replacement. Proposals for replacement can
then be assessed in due course in light of relevant policy concerns. Planning permission may be time
limited with conditions applied for the restoration of the site to its original state should the installation be
removed. The temporary nature of development may make development in more sensitive landscapes
more widely acceptable.

Ecology

Wind energy, like all development, may affect ecology if it involves loss or damage to important habitats
or designated sites such as Sites of Special Scientific Interest (SSSIs). Important semi natural habitats in
such windy areas include chalk grassland and coastal marshes. PPG9 provides advice on the protection
to be afforded to wildlife and designated sites in particular. There is little evidence that wind energy
development results in bird collision or affects bird breeding, although disturbance to habitats during
construction and operation may occur. Given the limited number of developments required to achieve
the regional potential, development should not be sited where significant adverse effects will occur to
designated sites.

Traffic

Heavy traffic will be limited to the construction phase with only limited visits for maintenance whilst in
operation.

* Countryside Agency (2002) Landscape Character Assessment. Guidance for England and Scotland.
* Countryside Agency, English Heritage, English Nature, Environment Agency (2001). Quality of Life Capital - Managing environmental,
social and economic benefits.
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Biomass
Site suitability

A5.12

A5.13

A5.14

A5.15

A5.16

A5.17

Biomass, in the form of wood, energy crops and coppice, and agricultural and forestry residues can be
transported from where it grew to where it is fired to generate electricity and heat. The prime
considerations over siting of combustion plant will be proximity of a suitable electricity network
connection, transport infrastructure, proximity to the fuel source, and availability of a suitable
development site. Proximity to development, especially of a range of uses, will also be a key factor in
facilitating development of CHP.

Visual impact, noise and interference

The impact will depend on the scale of the operation. Small and micro scale plants may be
accommodated on a range of smaller sites and within existing development, including agricultural
buildings. Plants with large capacity will generally require larger sites for buildings, delivery and storage.
Chimney stacks can cause visual impact although height may decrease if advanced thermal treatments
are employed. Noise may result from the operation of machinery and from lorry movements.

The largest potential impact on landscape is likely to result from changing management of agricultural or
forestry land to provide adequate supplies of fuel. The existing woodland resource is likely to form the
initial basis for supply of wood fuel. However, it is estimated that 18-20,000 hectares of short rotation
coppice may be needed to provide the fuel to achieve the region’s potential for SRC powered electricity
and heat production by 2010 (40MW,), equating to around 3.3% of the land area in the region currently
under arable crops. In addition, the management of and access to existing woodland could be affected
through use of wood fuel from this source. It is important that planting of short rotation coppice does not
adversely effect sensitive or protected landscapes, and use of the Landscape Character assessment
may again be useful in identifying potential implications, constraints and conditions for new planting and
generating plant development.

Ecology

Planting of SRC on important or protected semi-natural habitat would be likely to adversely affect wildlife.
SRC requires little fertiliser, herbicide or pesticide inputs, and when grown on land used for intensive
agriculture may enhance biodiversity.

Economic and rural development

Use of wood fuel and of existing and new coppice grown within the region can provide opportunities for
employment, particularly in rural areas, and provides an alternative or additional source of income for
farmers. More effective use of existing wood fuel resources before growing new coppice is generally
favoured, but the practical and commercial exploitation of this resource may be limited by factors such as
ownership and access. A range of grants is available promoting use of biomass energy and planting of
energy crops.

Traffic

Generation of traffic depends largely on the scale of the operation, and proximity of combustion plant in
relation to fuel source. Estimates of traffic generation range from 6 lorries per day for a small 2.5 MW
plant, 12 lorries per day for a 5 MW plant and up to 65 loads per day for a large 30 MW plant. To set this
in context it may be compared with the 12 goods deliveries and up to 5,500 car journeys per day
generated by a large supermarket®.

¢ DTI & ETSU (1996) Good Practice Guidelines — Short rotation coppice for energy production.
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Solar Energy

A5.18 The key planning issues concerning deployment of active solar (photovoltaics and water heating) and
passive solar design include orientation and layout, and avoidance of overshadowing of installations.

A5.19 In operation, PV, water heating and passive solar design are noise and emissions free, making these
technologies ideal for integration into buildings, particularly in urban areas where potential for use of
other renewable resources may be limited. Retro-fitting onto historic buildings or incorporation of
systems in conservation areas may raise issues of changing appearance of buildings, but the technology
is rapidly developing to become less intrusive including replicating the appearance of traditional
materials, for example slates and tiles.

A5.20 Passive solar design can be used for space heating, lighting, ventilation & cooling resulting in significant
energy and carbon dioxide emission savings together with innovative building and urban design.
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Renewable energy resources — issues relating to different technologies and resources

Table A5

Technology

Land use issues

Technical/financial issues

Biomass - Large
generation/CHP plants
using energy crops or
agricultural and forestry
biomass (AFB) residues
(15+ MW)

- Traffic generation — lorries supplying
fuel;

- Siting — can locate on land allocated for
industrial uses (B2) and previously
developed land;

- Building size & stack height;

- Noise, dust, odour & vibration;

- Fuel “cleanness” (energy crops vs
residues) may affect emissions &
perception;

- Land use change through growth of
coppice — potential impacts (+ve and —ve
on landscape and habitats;

- New type of development in SE.

- Lack of coppice planting
and marginal economics of
home-grown woodfuel;

- Electricity production from
biomass relatively expensive (6-
8p/kWh)

- High capital investment

- Mature technology;

- Constant generation/supply.

Biomass - small
generation/CHP plants
using energy crops or
agricultural and forestry
biomass (AFB) residues
(5-10 MW)

As above, but likely to be less significant.

Greater flexibility over location & can be
integrated with new developments and at
community scale.

As above, but less reliant on large-
scale new coppice planting.

Anaerobic digestion
plants - Farm biogas &
sewage

Development can occur on existing
farms/buildings or water company land.

Mature technology already
deployed in SE.

Offshore wind

- Outwith local authority jurisdiction, but
LPAs consultees;

- Large turbines visible from coastline
incl. AONB;

- Constrained by other uses of inshore
waters eg navigation, and MoD
objections.

- Large scale potential;

- New/developing technology in
UK;

- moderate cost of electricity (4-
5p/kWh)

- High development and
maintenance costs.

Onshore wind - Small
wind clusters

- Can only be deployed where wind
speed sufficient, mostly on high ground
or coastal areas, often coinciding with
designated landscapes, and may be visible
from distance.

- Noise, vibration, electromagnetic
interference possible;

- Cumulative impact - increased if sited
close together;

- Limited/temporary permission possible
to reflect 25 year lifespan.

- limited potential impact on wildlife if
sensitive sites eg SSSIs avoided.

- Proven technology;

- Relatively competitive electricity
price (2.5-3p/kWh)

- Intermittent supply.

Onshore wind - Single
large turbines

- As above, but visual impact may
be less severe and location more
flexible — areas of lower wind

speed may be exploited,;
- Potential for community based
schemes;

As above
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Onshore wind - Single
small turbines

- Limited impact and potential for
widespread use.

- As above, but small scale
individual and total contribution.

Small scale hydro

- Only requiring small-scale development
often associated with existing
infrastructure eg weirs.

Small scale generation potential

Wave & Tidal

- New/emerging technologies;
- May be coincident with coastal nature
conservation and landscape designations;

- Expensive electricity (> 8p/kWh)
- Emerging technologies.

Photovoltaics

- Aesthetic impact, especially in historic
built environments, but new designs
enabling integration with buildings eg
slates.

- Cost of installation for
developers/householders, but
capital grants available and price
predicted to fall in medium term;
- New applications likely as
technology develops;

- expensive electricity (> 8pkWh)

Active solar heating

- As above

- Cost of installation and payback
period

Passive solar design

- Can be integrated into building and
urban design;

- Need for cooling as well as
heating.
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ANNEX 6 Maps

1. Sub-regional renewable energy potential to 2010 and 2016

2. Average Wind Speed

3. Average Wind Speed plus Areas of Outstanding Natural Beauty (AONBS), Sites of Special Scientific
Interest (SSSIs), Heritage Coasts, and marine candidate Special Areas of Conservation (SACs)

4, Existing woodland and tree cover

5. Technical potential for new short rotation coppice

6. Existing straw production

7. Existing broiler waste production
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Wood fuel from Hampshire’'s woodlands:
A technical study for South Hampshire

Completed by CEN for Hampshire County Council

PSECC have formed an agreement with CEN to investigate potentials further and PSECC will utilise
CEN'’s expertise in this Biomass field for the development of large scale biomass energy production,
initially in Waterlooville MDA and then with HCC agreement throughout the County.

The following data indicates important issues for consideration for this development process — PSECC
are currently working up proposals for Portsmouth City Council and West Sussex County Council for
biomass energy generation — typically 10MW in size.
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1 Executive Summary

This study looks at the potential for the South Hampshire Sub Region to derive energy from local
supplies of wood fuel.

South Hampshire covers the whole districts of Southampton, Eastleigh, Fareham, Gosport,
Portsmouth and Havant and parts of New Forest, Test Valley, Winchester and East Hampshire
districts. It is home to nearly 1 million people. With regard to potential supplies of wood, the study
area includes a 10km buffer around the sub region to incorporate the major forests and sawmills.

Wood fuel heating holds certain key benefits for South Hampshire including cutting carbon
emissions, increasing rural employment and skills, bringing woodland back into management,
improving biodiversity, reducing fuel bills, protecting against fossil fuel shortages and meeting
sustainability and renewable energy targets and legislation. With more woodland than any other
county in the Southeast, Hampshire in particular is set to gain from these many benefits.

Broadly, the study maintains the following methodology: resource assessment, demand
assessment, overlaying supply and demand to identify high interest areas, modelling the drivers
and barriers to predict overall market size under different scenarios, and making recommendations.

It was found that the total current supply of woaod fuel is 4.85GWh, approximately 1,500 tonnes. By
2026, under the best possible market conditions and with ample support offered to the supply and
demand markets, this could grow to a maximum of 442GWh, or around 132,000 tonnes of wood
fuel. This material could be sourced from the forestry, tree surgery, sawmill and clean waste wood
sectors and would comprise of a mix of wood pellet and high quality and low quality wood chip.

Under equally favourable market conditions and by the same year, the total maximum demand for
wood fuel from public buildings and new developments could be as high as 447GWh, approximately
134,000 tonnes of wood fuel.

This incredible similarity between overall supply and demand in 2026 disguises a great variance
between the supply and demand in previous years and in the supply and demand for specific fuel
types. Figure 1.1 shows the demand steadily increasing over the study period while the supply
stays constant.
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Figure 1.1 Summary of maximum supply and demand potential by year and
predicted supply and demand under twe projected scenarios
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The actual numbers themselves, it must be remembered, refer to theoretical maxima under ideal
market conditions and not to the likely market size.

An example of the disparity between supply and demand can be seen in the case of the 2026
supply and demand for wood pellet (shown in yellow in Figure 1.1). Although the overall supply and
demand are very similar, the demand for pellets is more than double the supply.

A market forces model was developed to analyse the effect on market size of various drivers and
barriers and to look at the most effective ways to stimulate the market. Two scenarios were then
created, to look at the likely quantity of wood fuel supply and demand resulting from the use of a
slightly differant set of support measures. Scenario A was predicted to require around £500k
investment in the first year' while Scenario B requires around £300k. Respectively, the predicted
results for market size are around 58% and 47% of the 2026 maximum theoretical case. Scenaric A
saves around 46,000 tonnes of CO; per year while Scenario B saves around 37,000 tonnes.

In terms of additional benefits fo the sub region of using wood fuel, these have been quantified
where possible and converted to a monetary value of 1.87p/kWh. This correlates to approximately
£4.8m and £3.9m respectively for Scenarios A and B. These values reflect the additional revenue fo
the rural economy and a reduction in the costs associated with emitting carbon.

In additicn to the analysis undertaken for the whole sub regicn, gecgraphical spread of supply and
demand has enabled concentrated area of potential — referred to as hot spots — to be identified.
Figure 1.2 shows the supply concentrated towards the west of the region while three areas of higher
than average demand stand out — Southampton, Portsmouth and the centre of the region around
the Strategic Development Areas (large new developments).
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Figure 1.2 Map of potential supply and demand for the SHSR in 2026,
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Geographical analysis by fuel type has led to the definition of four separate hot spots and individual
solutions have been presented for each:

Based upon the research undertaken into the drivers and barriers of each side of the market, and
on the lessons learned from other local authorities interviewed, the following broad
recommendations have been made for developing the South Hampshire wood fuel market:

1. Develop demand in the long term by setting strong policy requiring at least 20% renewable
energy from new developments

2. Develop demand in the short term by assessing the council’s own building stock to identify site's

suitable for conversion o wood fuel. Building installed capacity in the short term will build the

confidence of the supply market

Support this in the medium term with an internal strategy to always consider biomass before

undertaking a boiler replacement

Establish storage and processing sites to remove the barrier of lack of storage from the tree

surgery and sawmill sectors in particular and to add confidence to the buyer

Commit resources, particularly time, to investigating and developing plans for medium scale

wood pellet plant on the west side of the sub region

To achieve maximum cost effectiveness from numerous other market support activities, the

council could establish a separate ‘wood fuel development body’

Promote the market, educating key sectors and bringing all parties together will encourage

greater uptake of wood fuel technology by building industry knowledge and awareness

~omm e W

Offering up to 79,000 tonnes of COy, savings per year along with £8.3m of additional annual benefit
to the sub region, surely this is an industry worth investing in.
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3 Results from the Resource Assessment
3.1 Calculating and mapping the sustainable yield

311 Forestry

Within the forestry section of the resource assessment, the most important and accurate data set
obtained has been the Forest Enterprise market forecast data. In addition to this Forest Research
have also supplied an availability forecast for all other woodland within Hampshire. The two
datasets have been joined to provide an overarching picture of the available resource from the
woodland area within the sub region and surrounding buffer zone. A summary of this oven dry
tonne (odt) data is provided below in Table 3.1.

Table 3.1 Oven Dry Tonnes available from the private and public woodland in South Hampshire

FE 2007 2011 2,195 1,969 2,173 29,874 39,217
Other 2007 2011 10,050 4,027 4,165 40,277 28,519
Total 2007 2011 15,245 2,996 5,344 70,151 97,736
FE 2012 2016 4425 1,530 2178 29,824 38,357
Other 2012 2016 9,010 3,856 4,180 41,588 58,634
Total 2012 2016 13,435 5,786 6,358 71,412 96,990
FE 2017 2021 4,257 1,839 2,196 44 281 52573
Other 2017 2021 7,651 3,374 3,680 34,092 43 796
Total 2017 2021 11,908 3,213 3,876 78,373 101,369
FE 2022 2026 2,811 1,290 1.573 30,634 36,307
Other 2022 2026 8,574 2,780 4,124 38,204 o4 683
Total 2022 2026 11,384 5,070 3,696 68,835 90,9590

Clearly the wood resource represented here will not all be available for use as wood fuel. Indeed,
each part of the woodland resource, meaning the various sizes of logs produced, has a different
market and different values. For example, at the smaller end of the scale, stemwood of between 7
and 14cm diameter is usually sold to pulp and boardmills for around £17 per fresh tonne (at road
side). Conversely, stemwood with diameter greater than 18cm can be sold to sawmills and staris at
arcund £38 per fresh tonne (at roadside). As the sale price of wood chip increases, the actual
proportion of forestry material that is economically available to the wood fuel market, will also
increase. This trend has been represented within the market forces model.
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Table 3.2 Converting the actual forestry resource into an available resource using the
35% factor from the Austrian example

101,369
34,208 | 33,047 | 35479 | 31,847
151 149 153 140

Table 3.2 converts the maximum resource from the forestry sector (identified above in Table 3.1)
into the available proportion based upon the 35% factor taken from Austria. The final row converts
aven dry tonnes (ODT) into energy in gigawati-hours (GWh).
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312 Tree Surgery

Within the tree surgery sector, CEN sent postal surveys to 82 companies and achieved an
approximately 25% response rate. Mot all of these companies were based within the SHSR and
where this was the case, their views were included in the analysis of market barriers but their wood
production has not been included in the resource data. Follow up phone calls were made to 17
companies within the SH5H to check definitions, processes and to gain a deeper understanding of
the views of thosa in the tree surgery industry. The data gathered regarding tonnes of arboricultural
material produced in the South Hampshire Sub Region is presented below in Table 3.3.

Table 3.2 Summary of arboricultural survey data

Total fresh

material
({tonnes)

HGQ Chip
(MC30)
(tonnes)

H@Q Chip
{MC30)
{GWh)

LG Chip
(MC50)
{tonnes)

LQ Chip
(MC50)
{GWh)

A& T Tree Care 00 214 0.7z 300 0.66
Ashley Tree Surgeons 100 36 0.1z 50 0.11
Brammer Forestry Service 2000 1,825 646 300 0.66
Cedar Tree Surgeons 364 T4 0.25 260 0.57
D.C Meaker 300 193 0.85 30 0.07
Edward S Brown & Son 100 43 0.14 40 0.09
Fellam Tree Services 2E0 111 0.37 104 0.23
Ftl 5 0.4 0.012 5 0.01
Logologist 120 43 0.14 G0 0.13
Lordswood Tree Surgery & S0 L] ] S0 0.11
Landscaping

Titchfield Tree Services 700 150 0.50 490 1.08
Romney & Wellow Tree & 364 o2 0.17 291 0.64
Landzcaps Services

Southwick Arborculture Lid 260 93 0.3 130 0.29
Special Branch Tree Semvices G0 21 0.072 30 0.07
Town & Couniry Tree Surgery 2500 893 299 1,250 275
Tree Care Lid GE0 177 0.59 413 0.9
W.E Barnes 2700 1,425 479 700 1.54
Wessex Tree Surgeons 200 179 0.60 200 0.55
43 Average non-respondees”® 13,329 2,942 19.9 2,010 11.0
Total 25972 11,579.4 38.8 | 9,762 215 |

" The average uvsed was excluding the three largest producers (Brammer, Town & Country and ¥W.E Bames)

The data collected was the total tonnes produced by each tree surgery and how much of this was
stemwood (from the trunk of the tree) and how much was branchwood. It has been assumed that if
processing centres could be set up, that tree surgeons would be able to dry all stemwood down to
30% moisture to allow high quality chip to be produced. The tonnes and associated energy of the
high guality chip are presented in the third and fourth columns. Regarding branch matenal, this
must be chipped on site to reduce volume. It is therefore assumed that this matenal cannot be dried
below 50% moisture. The tonnage and energy content of this material is given in the last two
columns.

With over 20GWh of low quality chip and nearly 40GWh of high quality chip potentially available, the
tree surgery market is a key one for building the available supply of wood fuel. Thera are certain
barriers commonly reported by tree surgeons, however, which, unless tackled centrally by the
county council and local authorities, may prevent this material from ever contributing to the wood
fuel supply. Further analysis of the tree surgery sector, in Section
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313 Sawmills

Within the sawmill sector, CEN identified 8§ sawmills operating in the South Hampshire Sub Region.
All 8 were contacted to gather data regarding their processes and plans and, specifically, the tonnes
of by-product that they create. RF Giddings and East Bros Lid were by far the largest, though the
contribution from the smaller sawmills is not insignificant. Table 3.4 summanses the tonnes of slab
wood and sawdust produced by saw mills within the South Hampshire Sub Region buffer zone, and
the potential energy generating capacity of this matenal.

Table 3.4 Summary of sawmill by-product created in the SHSR buffer

Company Slabwood  HGQ Chip | HQ Chip | Sawdust | Pellet Pellet

(MC50) (MC30) (MC30) | (MC50) | (tonnes) Energy

(tonnes) (tonnes) (GWh) (tonnes) (GWh)
East Bros Timber Limited 7000 5,000 16.8 1250 679 3.19
J. W Shepherd 144 103 0.3 48 26 n.12
R.F. Rowe S0 36 01 2 1 0.01
RF Giddings & Co Ltd 50000 35,714 1196 13000 7,065 a3
5 C Soffe & Sons 1020 7249 2.4 E 3 0.02
The Timber Mill 730 521 1.7 550 299 1.40
3 average non-respondees 1,458 1,041 35 581 315 1.48

43,144 |

144.4 | 15437 |

8,388

314 Waste Wood

Regarding clean waste wood produced within the sub region, CEN started by obtaining data for
HCC's own domestic stream. This matenal is taken by members of the public to Household Waste
Recycling Centres (HWRCs) where clean wood is kept separate from dirty wood. Dirty wood is
anything deemed to be contaminated by nails, paints, preservatives, varnishes or other non-wood
products. Clean wood is collected from HWRCs by Veolia, who hold the contract with the council,
and taken to Transfer Stations or Recycling Centres operated by private companies.

These centres also receive wood from commercial streams. The Environment Agency holds data on
the tonnage of woody matenial passing through transfer stations, but does not separate data into
being of either domestic or commercial origin. Some wood passes between transfer stations before
leaving the county, usually destined for either chipboard manufacture or pulp mills. To aveid double
counting, it was necessary to gather as much data as possible regarding the route that vanous
sources of wood follow. Generally, the only clear way of achieving this was to speak to each waste
company directly. Some assumption have had to be made, however, and where this has been the
case CEN has been conservative to avoid over-estimating the fonnes of wood available.
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As the supply data collected is converted into energy, carbon and revenue, it is important to understand what these figures represent. On the whole,
they relate to the maximum avallable supply - 1. the whole wood resource, and not to what could realistically be purchased for fuel production. The
exception to this is the Forestry data which has already been reduced to 35% of the tofal potential harvest. The reason for this, is that the top end of
the resource has well developed markets - for example sawmills - and the 35% target would bring the South Hampshire Sub Region in line with a
world leader on wood fuel production and use (Austnia) - it is stil a challenging target. The figures for all ather sectors refer to the maximum resource.
Later, in Section 6, these figures will be refined through the market forces model o take account of energy prices, market support activities and so an.

Table 3.5 Summary of maximum theoretical wood resource per annum and energy generating potential

Forestry | MC30 181979 | G30W3D | 139,984 80 140 | High quality wood chip suitable for | 71,700 | 9,565,500
virgin logs small to large biomass bailers
Sawmill | MC30 19437 | 8% Pellst | 8389 165 3 Pellet fugl suitable for small to large 7,100 1,384,300
sawdust biomass bailers
Sawmill | MCS0slab | 60402 | G30W3D |43 144 B0 145 | High quality wood chip suitable for | 25,900 | 3,451,500
wood small to large biomass bailers
Tree MCS0 g762 GE0WS0 | 8762 20 2 Low quality wood chip suitable for co- | 3,800 195,200
Surgery | branch firing or large cale biomass bailer/
wood CHP
Tree MC50 sfem | 16210 | GS0, W30 | 11,578 80 39 High quality wood chip suitable for -~ | 6,300 526,300
Surgery | wood smallimedium sized hiomass hoilers
Waste | MC20 14640 | GSOW20 | 14640 35 f2 Low quality wood chip suitable for co- | 11,100 | 512,400
various firing or large acale biomass bailer /
CHP {WID appliances only unless
n clean

Note: The tonnes quoted in columns 3 and 3 relate to the source material and wood fuel produced from that material respectively. The fwo effectively differ by the
amount of water dried off (either naturally or forced) during fusl preparafion / processing.

We understand, therefore, that the fiqures represented in Table 3.5 are the absolute upper limit possible, and that the real’ values are likely fo be
somewhat lower. Having said that, it is worth drawing out the key figures. If the maximum market size could be achieved (1. if all the wood resource
identified were brought to market as wood fuel), some T83GWh of energy could be generated. This compares with around 9.3TWh of gas currently
consumed per year by the domestic and commercial sectors in the sub region - 1.e. around 8.5%. In addition to this 154,000 tonnes of CO; could be
saved and the revenue of fuel sold would be in the region of £18 million. Clearly, there 15 potential for wood fuel to become a major industry.
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3.3 Supply chain analysis
3.3.1 Foresiry

Hampshire has approximately 72, 000 ha of woodland, more than any other county in the southeast.
This presents the South Hampshire Sub Region with the opportunity to derrve a significant
proportion of its future energy demand from weed fuel. The diagram below illustrates the markets
that are currently available to foresters in Hampshire when selling their timber products. Although
the markst value of saw logs exceeds the value of wood for fuel production it is clear that the
forestry industry could meet the increased demand for wood fuel from brash (foliage, branches and
stems usually =7em diameter), thinnings, or poor quality final crops in both conifer and hardwood
crops. After contacting several foresters operating in Hampshire it was evident that the majority of
the timber that they felled was not directly being sent for wood fuel production. However, it is
important to acknowledge that indirectly the by-products of timber that foresters sell to board mills
and saw mills may be processed into woodfuel.

Forestry Sector Markets:

Small Round Board Mill
Wood
~E£35tonne

Harvest Saw Log
~£4 2+ onne

Forest Enterprizse (FE) manages 19% of the forest area in England and also manages 75% of the
harvesting in the country. The implication of this statistic is that there is currently a considerable
amount of woodland in the UK which is not being managed effectively. In the context of Hampshire,
the owner of Brammer Forestry Service emphasised that a large area of the county’s woodland
(particularly areas with poor quality standing timber) was poorly managed. Although not appropriate
for saw mill markets, the wood material in these unmanaged woodlands would certainly be suitable
for wood fuel markets and should eventually provide an economic incentive to increase the
proportion of well maintained woodlands. There are various reasons for why woodlands remain
unmanaged (lack of access, high extraction costs, shortage of skills) and it is important that these
iIssues are addressed in order to encourage the growth of wood fuel markets in the forestry industry
in the Sub Hampshire Sub Region. Although the woodland area is currently under-utilised, it is
important to acknowledge that the forestry industry is contributing to the growth of the wood fuel
market. For example, Home Grown Timber source 20,000 tonnes of wood material from Hampshire
ewvery year and a share of this product is used to produce 30 Woodchip, which is distributed to
cliants in association with South East Weod Fuels [SEWF).

Source: Forest Enferprise, 2008
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3.4 Quantifying the Additional Benefits

34.1 Carbon Reduction

The amount of carbon offset through the use of wood fuel is mainly dependent upon the type of
wood fuel used and the type of fossil fusl offset. The production and delivery of wood chip at a local
lewvel incurs considerably less embodied carbon than the manufacture and delivery of wood pellets
on a region, national or even intemational level. Equally, the carbon associated with one kilowatt-
hour of natural gas is much less than for oill, LPG or electricity. So if locally sourced wood chip
displaces electncity as the energy source for heating, then far more carbon will be saved than if
pellet replaces natural gas. Table 3.7 shows the carbon dioxide emitted through the use of different
types of fossil fuel and through the use of biomass.

Table 3.7 Carbon dioxide emission factors for various fuels (Source: Building Regs, Part L, 2008)

Matural gas 0.194
LPG 0.234
il D.265
Grid supplied slectricity 0422
Biomass 0.025

Data gatheraed by CEM from UK wood chip and pellet suppliers indicates that the 0.025kgCOx/k\Wh
figure attributed to biomass in the current building regulations, is perhaps too high for wood chip but
about right, or a little low, for wood pellet”. However, the figures in the building regulations do
provide a very useful benchmark and, for simplicity, CEN have used these figures to calculate the
carbon offset. If it is assumed that 90% of the heat replaced is from gas, 8% from oil and 2% from
electricity, then the average emission figure would be 0.204. Conservatively assuming that the
0.025 figure for biomass is correct, despite the majority of actual supply being wood chip, then the
difference, that is the carbon saving, can be taken as 0.179kgCOu/kWh.

The internationally traded price for carbon as posted by www pointcarbon.com on 3™ June 2008 is
£27 .05 (equivalent to £21.52 on the same date) per tonne. After converting from carbon to carbon
dioxide, the value is £5.87 per tonne. Dividing this down to 0.175kg means each kWh of energy
generated from biomass instead of fossil fuel could be attributed a monetary value of 0.105p.
Although this may not sound a lot, a secondary school may use 1GWh of heating p.a. or
1,000,000k h. In this instance, if all the heat were provided through wood fuel, the carbon saved
would hold a trade value of just over a thousand pounds.

MNational Indicator 186

Another measure for attributing monetary value to carbon saving could be calculated through
any budget allocated by Hampshire County Council for achieving its National Indicator 186
target. This means of setting a £ftonne of carbon may yield a substantially higher carbon value,
but one more in line with the local nature of developing wood fuel supply chains.

A further quantification of the additional benefit through carbon reduction can be calculated from the
figure suggested in the Stern Review for the “marginal social cost of carbon” — USDESonneCO,
(year 2000 prices)®. Converting to GBP (average year 2000 exchange rate) and inflating to today’s
monetary value, gives us a figure of approximately £70/tonneC0: or 1.25p/kWh of wood fuel used.
In this instance, a secondary school using 1GWh of heating would be saving carbon of marginal
social value around £12,500 p.a. Importantly, Stern points out that the cost of doing nothing far
outweighs the cost of acting early to tackling climate change.
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342 Increased Rural Employment

An example breakdown of the different elements of production of wood chip from forestry

roundwood is presented below. Each element contributes to the final cost of the delivered chip:
» Purchase of roundwood

Haulage of oundwood

Outdoor storage of roundwood

Chipping

Indoor storage of chip

Leading and haulage of chip

Elemeant of profit for processing company

Each of these elements can also be seen to contribute to rural employment in one way or another.
The cost of the roundwood maternial will pay, in part, for the forester and land agent looking after the
trees and finding markets for the products. The haulage, chipping and loading will provide manual
employment. The external and internal storage may provide a revenue to the owner of the land /
barn. Even the profit will contribute to employment in rural areas of managers and owners while
providing a sum to be re-invested in growing the business and extending rural employment still
further. Of course, the sale of the rcundwoed to other markets would also pay for the upkeep of the
forest so this sum should perhaps be excluded.

Each tonne of high quality, MC30 chip may sell for £80. Assuming half of this cost can be atiributed
to the purchase of roundwood leaves £40 that could be called "additional benefit’ — i.e. economic
benefit to the rural sector in Hampshire that would not otherwise be felt. Each tonne of MC30 chip
has an energy content of around 3,350kWh, giving nse to an additional benefit of 1.19p%Wh. In the
case of our secondary school using 1GWh of heat, nearly £12,000 of additional benefit may be
delivered to the rural economy in south Hampshire. With a lower sale value, low quality chip will
deliver less economic benefit delivered to the region.

343 Diversion of Waste from Landfill

Through the investigation of waste wood supply chains, CEN did nct find any wood that is currently
being sent to landfill that could be diverted. Most wood entering the waste streams from the official
domestic and commercial routes, is separated info clean and dirty weoed at Household Waste
Fecycling Centres or Waste Transfer Stations. Only dirty wood, that is not suitable for any other
market, is then sent to landfill. This matenal is usually contaminated with paint, vamish, preservative
or other substances that exclude it from being burnt for energy. In some mainland European
countries, these types of material are bumt along with other parts of the waste stream in large
incinerators. The pnmary purpose of these plants is usually to dispose of waste rather than to
create energy, however, and this is not a route that Britain has previously chosen to follow.

344 Other benefits of improved woodland management

Woodlands in the SE England are estimated to be worth £2 billion p.a. to the regions economy.
Large parts of this sum are not direct financial retums but rather costed estimates attributed to
varicus benefits woodlands offer society. These include biodiversity, landscape, leisure and sport
opportunities and through encouraging inward investment. Hampshire holds over a quarter of the
woodland in the South East, and its sustainable management for wood fuel will help maintain and
enhance these wider values.

Reversing the deciine of woodland species

Lack of management is contributing to a decline in the biodiversity of our woodlands. Increasing the
level of ecologically sensitive management would help a range of flora and fauna including priority
and declining species such as dormice, nightingales and woodland butterflies. This will help deliver
the England Biodiversity Strategy and associated national and international biodiversity targets.

Enhancing sustainable forestry and protecting our ancient woodland

Sustainable management of Hampshire's woodlands will support a range of policy documents
related to ancient and native woodlands (see below). Woodland biodiversity will benefit
substantially, particularly from the diversification of woodland structure. An enhanced market for
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wood will ensure the delivery of the recently revised Habitat Action Plan fargets for native woodland.
The England Trees, Woodland a & Forestry (ETWF) Strategy will provide best practice guidance on
managing ancient and native woodland including harvesting for woodfuel while ensuring delivery of
envircnmental benefits.

Improved pubic access

Improved economics of woodland management should encourage greater investment in
infrastructure and access networks in woodlands encouraging increased use where appropriate. A
revitalised woodland sector and biomass market is a vital complement to the rural development
funding that will fund some, but not all, of the necessary management.

In terms of quantifying financially the potential benefit of the wood fuel market on the siate of
woodland management and biodiversity targets, a full calculation has not been undertaken. It may
be possible, however, to estimate the extent to which the policies mentioned above will be impacted
by wood fuel production and determine from that and the budget allocated within HCC fo this work,

what the financial savings might be.
345 Quantifying the overall additional benefit

For only two of the four factors considered above, has a monetary value been reached — those
relating to carbon savings and the rural economy.

Table 3.8 Summary of monetary values attributed to the additional benefits of wood fuel

Additional Benefit Factor Value atiributed

arbon saving 0.105 71 1.25 plkWh
Rural sconomy 1.15 pfkWh
Civersion of waste from landfill Mia

Improved woodland management and biodiversity Mot quanitified in financial terms
Total monetary value of additicnal bensfils 1.295 | 2.44 plkWh®

The overall additional value of developing the wood fuel market in South Hampshire could be taken

as being 1.67p/kWh - halfway between the two figures calculated.

Returning to cur 1GWh heating secondary school, the additional benefit is seen to be £18,700 per
year, from the carbon saving and additional investment in the rural economy.
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4 Results from the Demand Assessment
4.1 Existing buildings

CEN has gathered heat energy data for buildings owned and operated by Hampshire County
Council, Southampton City Council, Porismouth City Council and Local Authorities falling within the
South Hampshire Sub Region. Building types include housing (if centralised heating), offices,
schools, leisure centres, libraries, depots, country parks and community centres. Data was also
gathered for other public buildings through the NHS (hospitals and health centres) and HMPS
{prisons).

In some cases, postcodes were available to
allow the spatial distribution of the energy RJ Mitchell Primary:
demand to be determined. Where this was not
the case, the spatial distribution has been set The school had a wood

by CEN to mirror population density in the pellet boiler fitted in 2007

relevant area of data collection. to replace an ageing oil
boiler. The headmaster,

Naot all of the existing buildings for which energy  [E= 0 8 2TVl

data has been gathered will be viable for knowing they are saving

conversion to wood fuel heating, though carbon and money.

generally data has been gathered for the most

suitable building types — i.e. only those See the full case study in Section 10

bulldings with ceniralised heating plant. It has
been necessary, therefore, o make
assumptions about the proportion of buildings that would be fechnically feasible for conversion to
wood fuel. Based upon CEN's experience of assessing public builldings in Kent, London and Essex
for biomass feasibility, approximately 10% of randomly selected sites are technically feasible.
Though it is possible that this figure may be slightly higher in less built up areas and slightly lower in
more urban areas, a great vanance from 10% is unlikely as slightly less space tends to imply that
the site is only suitable for pellet fuel rather than no solid fuel at all. In reality the major factor tends
to be the location of the plant room within a site, thus determining whether wood fuel can be
delivered easily or not.

Thus a 10% factor has been applied to the energy data collected for existing buildings. It has then
been assumed that the lifetime of most boilers is around 20 years and that the buildings
represented within the data collected will need boiler replacements at a steady rate between 2008
and 2028. This assumption has been included in calculating the expected wood fuel demand in
2011, 2016, 2021 and 2026. This has then been plotted onfo a series of four GIS maps relating to
the stated years. Point data has been merged within each 2 5km by 2.5km grid square so that the
result is an area demand density rather than a series of dots.

411 Existing boilers

The total wood fuel demand from existing boilers or those that are soon to be installed is around

4, 850MWh. The existing boilers and their associated wood fuel demand is summarised in Table 4.1.
The demand comprises a mix of fuel types, for example the 1.5MW Heizomat boiler at Laverstoke
Park can take a range of fuels including those with larger particle sizes and higher moisture
contents. Conversely, the 45k\W boiler at Hockney Green only accepts up to 8mm diameter wood
pellets.
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4.2 New buildings

The proportion of new development within the SHSR that will opt for wood fuel heating will be very
much dependent upon the strength of policy in place. However, with strong policy in place and
investment in developing and promoting the wood fuel supply chains, almost all new buildings could
be made to work with wood fuel heating. To take account of those developments where the space
requirements prohibit the use of woaod fuel, it is assumed that the maximum possible demand from
new developments is T6% of the calculated heat demand.

Data for new developments has mostly been provided by Hampshire County Council. As the

development is spread across more than two decades, to calculate the likely heat demand, certain

assumptions regarding building regulations and government policy have had to be made as follows:

« Building to current regulation until 2010

« Revision of building regulations in 2010 and 2013 fo reduce energy demand by one third in total.
Half of this improvement effective from 2010

» Carbon Neutral homes by 2016 — dwellings built to Code for Sustainable Homes Level 6

This gives the following heat demand per square meter per year for domestic properties:
Current development — 90 KWh/m®fyr _

Development after 2010 — 75.3 KWhi/im™fyr

Development after 2013 — 60.7 KWh/m™fyr _

Development after 2016 (CSH Level 68) — 46 K\Wh/im©fyr

These figures have been used to compute the energy demand in different areas of the SHSR from
new development by 2011, 2016, 2021 and 2026. Again, point data associated with individual
developments has been merged within 2 5km by 2 5km grid squares, resulting in a dataset of wood
fuel demand density from new developments.

4.3 Demand for different wood fuels

As already ocbserved during the analysis of potential wood fuel supply, there different types of wood
fuel and these will be suitable for different applications. Above the domestic scale, there is a very
small range of applications for log fuel, so this has been ignored. The remaining wood fuels — chip
and pellet are the focus of this study. Wood chip is normally graded according to its particle size
and moisture content with larger, wetter chips only suitable for larger boilers.

To analyse the possible supply and demand scenarios together, therafore, it is necessary to

determine how much of the potential demand identified relates to each fuel type. Table 4.2 lists the
assumptions made regarding the suitability of different existing and new build sites to different fuels.

Table 4.2 Assumptions regarding suitable wood fuels for existing buildings and new developments

Sector Sub-sector Fuel
_E:isthg buildings Glags houzes 30% high quality & 70% low quality chip
All other T0% High guality chip & 30% pellet
MHew development = 200 dwellings T0% pellet / 30% high guality chip
200-500 dwellings high quality chip
S00-1000 S50% high quality & S0% low quality chip
1000+ Low quality chip
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4.4 Total heat demand

The two datasets generated — for existing buildings and for new developments — have been merged
to provide an overall view of the spread of potential heat demand across the sub region. A set of
maps relating to the situation in 2011, 2016, 2021 and 2026 have been produced and can be
viewed together in Appendix C — Demand Maps. The map for 2026 is also shown in Figure 4.1,
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Figure 4.1 Potential demand for wood fuel across the sub region in 2026 (GWh)

As would be expected, the areas of higher potential demand tend o be around the more populated
regions — Southampton to the west, Poertsmouth to the east. Three brighter red grid squares are
also visible in the centre of the sub region;
these are the Strategic Development Areas )
(SDAs). Same of the larger new development Park 25, Redhill:
projects involve many thousands of homes .

being built at the same time and presant a Wood fuel heating = |

significant opportunity for wood fuel heating or for 250 flatsand "~
GHP through district / community heat networks houses connectec F:
(as demonstrated in the Park 25 Case Study, by a community

heat network.

see opposite and Section 10). These larger
projects also present an opportunity to create . .
demand for some of the lower quality wood chip [Eacluelil RS U R LU R Y

that could be generated in the sub region.

It is also interesting to note not just the spatial distribution of the potential demand but also how it
grows over the study period. Potential demand for each fuel type appears to grow quite evenly, see
Figure 2.1. The overall trend reflects the fact that development (or refrofitting existing buildings) will
happen constantly and evenly over the next two decades. Looking at the growth in potential
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demand for each individual fuel type implies that the construction of different sub sectors of
development will also proceed fairly evenly.
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Figure 4.2 Indication of the growing potential demand for different wood fuels
over the study period

It is also interesting to note, from Figure 4.2, not just the evenness of growth over the period but the
scale of growth as well. The total demand in 2011 is 88GWh compared with 442GWh in 2026. Both
these figures are very large when compared to toeday's value of just under 5GWh wood fuel
demand.

Finally, it is vital to remember that the figures presented here are for potenfial wood fuel demand. [t
is not a prediction of what the actual demand will be as that will be analysed |later using the Market
Forces model.

Development Options
Table 1 - Energy ratios for a range of UK crops [1]
Crop Energy in (MJ/ha) Energy out (MJ/ha)

Ratio Miscanthus 9,223 300,000 + 32.53

Biomass

Willow 6,003 180,000 + 29.99
Hemp 13,298 112,500 + 8.46
Wheat 21,465 189,338 + 8.82
HEA Rape 19,390 72,000 + 3.76
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Part IlI

Master Plan Options

Detailing

Design and Implementation

PSECC recommends to the Waterlooville MDA development
partnership to Commission a Feasibility Study, Design Study
for the Implementation of Renewable Energies into the East
The Waterlooville MDA development MDA.

A further recommendation is made that PSECC & PMSS
takes the lead role in coordination of the above Studies and
also acts as Finance Arrangers for all Renewable Energy
inclusions into this and any MDA.

Each HNRI — Energy Network company mentioned in this
report is to submit to PSECC their individual feasibility study
reports for Wind & Water Turbines, Biomass Energy Plant,
Solar PV & Thermal together with CHP & District Heating
schemes.

Once agreement has been reached on Renewable Energy
inclusions into the Waterlooville MDA and all MDA'’s
development MDA and Planning Consent obtained then The
Waterlooville MDA development partnership will ensure that
the Developer utilizes said PSECC/HCC — Energy Network.

The companies listed in this report could be utilised and
specifications for their technologies made, to Design, Fund
and Implement the Renewable Energy identified for the
development.

The above action will ensure that the Waterlooville MDA
development will be seen as a true demonstration of
Sustainable Development, Climate Change Mitigation &
Renewable Energy.
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PART IV  Carbon Footprint — Carbon Trust

A carbon footprint is a measure of the amount of carbon dioxide (COz) emitted through the combustion
of fossil fuels as part of the everyday operations of an organisation or the life cycle of a product
(although it can also be a measure of the amount of CO2 emitted through the combustion of fossil fuels
as part of the daily life of an individual).

Organisations are being made increasingly aware of the need to reduce carbon emissions and mitigate
climate change, either through international or domestic legislation or through a more socially
responsible public.

Although there are a range of other measures such as reducing waste or carbon offsetting, cutting
energy consumption and travel are the most obvious and easiest steps that can be taken by any
business to reduce its carbon footprint.

Employers’ Duties

Although there are no specific legislative requirements on businesses specifically to reduce their
carbon footprints, the UK Government has signed up to a range of targets to reduce carbon emissions.

One of these — the Kyoto Protocol — introduces a duty on employers to pay a tax on energy used.

Employers who decide to operate “corporate social responsibility policies” with a focus on climate
change and reducing CO2 emissions may impose duties on their own operations with respect to
reducing the carbon footprints of their businesses or products.

Employees’ Duties
Employees can help co-operate with their company’s commitment to reducing CO2 emissions by:

« informing their employer of any wasteful practices
o following energy saving measures in relation to their work
« following procedures and other instructions that apply to their work.

In Practice
Legislation to Cut Carbon Emissions
Kyoto Protocol and the Climate Change Levy

In 1997 the Government signed up to the Kyoto Protocol along with a self-imposed target to cut CO2
emissions by 2010 relative to 1990 emission levels. The Climate Change Levy (CCL) was the result. It
is essentially a tax on the use of energy in industry, commerce and the public sector.
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Carbon Reduction Commitment

Likely to come into force in 2010, the Carbon Reduction Commitment (CRC) is a new scheme
announced in the Energy White Paper 2007, which will apply mandatory emissions trading to cut
carbon emissions from large commercial and public sector organisations by 1.2 million tonnes of
carbon equivalent/year by 2020.

Carbon Reduction Labels

“Carbon reduction labels”, which were introduced by the Carbon Trust in the UK in 2007, are designed
to provide a measure of a product’s carbon footprint across its life cycle from source to store, to
disposal of the finished products.

The labels demonstrate an organisation’s commitment to manage and reduce the carbon emissions of
its product and allow others to make informed decisions about the products they buy.

To qualify for a carbon label, companies will need to undertake a rigorous carbon analysis of their
product supply chains following agreed methodology, and commit to reducing the carbon level of their
product over the next two years.

Carbon Footprint Calculators

In order to reduce and monitor the organisation’s carbon footprint, a value needs to be placed on it.
There are many websites offering carbon footprint calculation services. For example:

o www.climatecare.org/calculators/business
e www.mycarbonfootprint.eu
e www.puretrust.org.uk/Home/Business/Calculator.aspx.
Steps to Reduce the Organisation’s Carbon Footprint
There are several ways in which an organisation’s carbon footprint can be reduced. The two easiest
and most obvious of these are reducing the organisation’s energy consumption and reducing the
organisation’s reliance on travel.
Reduce Energy Consumption
An energy survey is one method of finding opportunities for energy reductions.
A traditional energy survey revolves around a physical inspection of buildings, plant, processes and

systems, augmented by key measurements. The usual output is a report recommending a package of
improvements with targets assigned to each measure.
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Projects to reduce energy consumption need not necessarily entail major re-engineering of the systems
or modifications to the fabric of the building in question. Opportunities often arise involving relatively
simple measures such as:

« turning off equipment that is not in use

e leaving plenty of space around radiators

« turning off heating and lighting over the weekend if no one is using the building
o keeping doors and windows closed and draught-proof in cold weather

o keeping the thermostat away from draughts or hot and cold spots

e avoiding putting hot equipment (e.g. photocopiers) near cooling vents

e ensuring that equipment is properly maintained.

Steps to reduce energy consumption around specific pieces of industrial equipment, such as motors,
air compression units, or refrigerators, need not be complex either.

o Use high-efficiency motors, and ensure that these are well maintained. Don’t keep motors
running with an empty load.

e Find and fix leaks in air compression units and fittings. Try to lower the operating pressure.
Ensure there is a good supply of cool air around the unit.

o Keep freezer doors closed, and ensure the system is at the right temperature.

Minimise Travel

Calculate how much road, rail and flight travel your business generates on an annual basis and then
look for ways to reduce this number. Examples of ways in which this can be accomplished include the
following.

o Encourage employees to join a car-sharing scheme or encourage them to use public transport to
and from work.

e Use local suppliers wherever possible.

« Think about holding teleconferences with colleagues in other parts of the world rather than flying
out for face-to-face meetings.

Reduce Waste

A waste audit should be carried out to identify those areas where waste can be minimised and to
identify materials that might be retrievable.

Operate a waste minimisation programme and consider:

o paper-free administrative processes wherever work can be carried out online

o double-sided printing and photocopying rather than single-sided

e establishing good housekeeping procedures so that materials are not over-ordered, overused, or
allowed to go missing

e creating a procedure for reworking off-specification products

e selecting raw materials which are more readily recyclable.
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Carbon Offsetting

Taking active steps to reduce the organisation’s carbon footprint can help demonstrate a commitment
to being environmentally responsible. This can also be achieved by carbon offsetting. Carbon offsets
allow CO2 to be taken out of the atmosphere or reduced in another part of the world. For example,
planting a tree offsets a carbon footprint by ensuring that an organisation’s portion of the CO2 that it
produces will be taken out of the atmosphere down the line.

Carbon credits are a tradable permit scheme. They provide a way to reduce greenhouse gas emissions
by giving them a monetary value. A credit gives the owner the right to emit one tonne of COo2. It is
possible to purchase these carbon credits and then not use them. This stops other organisations using
them, and forces industries to take active steps to reduce emissions rather than relying on the efforts of
others. Finally, it is possible to invest or donate to companies who research and develop renewable
and sustainable technologies.

Carbon Footprints in the Supply Chain

Managing the carbon footprint of a product means minimising the carbon emissions required to deliver
that product to the end consumer. The carbon footprint of a product is the CO2 emitted across the
supply chain for a single unit of that product. Therefore, reducing the carbon footprint of the product
will require looking at the supply chain (which includes those suppliers from whom the organisation
directly procures goods and services, but also indirect suppliers) to find suppliers who are working on
reducing their own carbon footprints.

To do this:

« look at exactly who the organisation’s suppliers are and investigate the environmental impacts of
their products and services

e investigate how they are improving their environmental performance and see how they compare
to their competitors

o ask suppliers to produce the same products or services using fewer natural resources, with less
wastage, and less pollution

o look for suppliers who have environmental management systems or who have products or
services that come from sustainable sources.

List of Relevant Legislation
o Climate Change Levy (General) (Amendment) Regulations 2006
« Building Regulations 2000
o Climate Change Bill

Further Information: Publications, Carbon Trust Publications

The following are available from www.thecarbontrust.co.uk.

GPG367 Better Business Guide to Energy Saving, BERR Publications

e« CTC616 Carbon Footprints in the Supply Chain: The Next Step for Business
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The following is available from www.berr.gov.uk.

Meeting the Energy Challenge: A White Paper on Energy

Organisations

Carbon Trust
Web: www.thecarbontrust.co.uk

The Carbon Trust helps business and public sector organisations to cut carbon emissions and
assists with the development of low-carbon technologies.

Department for Environment, Food and Rural Affairs (Defra)
Web: www.defra.gov.uk

Defra is the main government department which deals with waste and other environmental
issues. It consults on new regulations and provides guidance on legislation and best practice.

Department for Business, Enterprise and Regulatory Reform (BERR)

Web: www.berr.gov.uk

The Department for Business, Enterprise and Regulatory Reform brings together functions from
the former Department of Trade and Industry (DTI), including responsibilities for productivity,
business relations, energy competition and consumers. It also drives regulatory reform.
Energy Saving Trust (EST)

Web: www.est.org.uk

The EST provides advice on saving energy in homes and businesses.
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1.6 PSECC - CFS Coop - Renewable energy and technology finance

Our Structured and Asset Finance Team has significant expertise and knowledge of funding UK-based
renewable energy and sustainable technology projects. This enables us to structure highly effective
financing solutions that ensure a smooth transaction process. We can provide:

e up to £25m debt size with 5-20 year terms

e participation in syndicated facilities

o expert advice through all stages of the implementation process, from financial viability study to
completion

e access to leading technical, legal and financial advisors

o adedicated Relationship Manager who will work with you to achieve your business goals.

As a ‘responsible’ lender we actively seek to facilitate lending to the renewable energy and sustainable
technologies sectors and we have first-hand experience of using a number of these technologies to
help reduce our own carbon footprint.

We can provide funding for the following technologies:

e onshore wind

e combined heat and power

o district heating

e biomass

e Wwaste to energy

« landfill gas

e geothermal/solar

e sSmart metering — building control systems.
e Water Turbines & Tidal Turbines
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1.7 Education - Sustainable Schools, Engauge — West Sussex CC example now linked with HCC
Sustainable Schools programme

N School Invalvermient

Thie Engauge pilot study is being
underiaken in 11 schools im the
Weald area of West Sussex.

About Engauge wsgil.wostsusse, gow.ulkfcom, navigation / communlty-based-projects fengasge/ 1 -—-sbout -engaugs

Engaugs s a West Sussex County Councl nitiative to improve sustainability in school communitiss.

Schools are assessad in eight sustainakility calegonss:

Energy & Water

Food & Drink

Trawvel & Traffic
Purchasing & Waste
Lozal Wellbeing

Buildings & Grounds
Inclusion and Participaton
Sogial Justic

John Hoyland - Project Director

aemail -j

The =ight different scores are uniquely displayed using a Sustainability Gauge (or "susgauge’) im the form
of a flower with eight pelals giving a unigue perfomancs recond for each school.

A team of stakeholders (including pupils, s:3f, governors) from each schocl then choose o target areas of
wieakness and sesk advice and action from Engauge's team of external specialists.

PSECC have facilitated the aboveWest Sussex County Council “Enguage initiative into the Hampshire
County Council Sustainable Schools programme. The West Sussex Enguage project consists of
eleven schools and the Hampshire Sustainable Schools project headed by Joan Pownall of the New
Forest Minstead Ecologcal centre consisting of eleven schools — the Ringwood cluster.

Liason with Mike Fitch and senior staff will result in PSECC arranging free energy audits for all the
Ringwood cluster schools, free lighting audits perfored by te Compact Lghting Ltd company and boiler
controls investigated by Sabien Ltd — offering savings of between 25% and 40% for school boilers ad
significant savngs on lighting energy use.
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0-' Food and Drink
{ |

Social Justice

Inclusion and Tr:t:Lan
Participation
Purchasing
Local Well Being and Wasle
g
Buildings and
Grounds
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Groundwork’s
One World Schools:

helping deliver the sustainable schools framework

$
& |\ ONE
§ .

CHANGING PLACES
CHANGING LIVES

Once the findings of the initial Ringwood cluster of schools is determined and changes
made in boiler controls, lighting and renewable energy technologies installed, if agreed to by
the Cabinate and various committees at Hampshire County Council —then the programme,
grants, technologies and funding pacakged could be roller out throughut all 528 schools in
Hampshire.
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The E.ON Energy Experience

The E.ON Energy Experience is a major new programme for teachers to help them teach young people
about energy. The resources will help young people to understand about the different sources of
energy we use, the relative merits of each, the options for energy production going forward and what
their choices will mean locally, nationally and globally. Young people aged 5-16 will be given the
essential facts and figures. But more importantly, will be allowed to make virtual decisions about all
stages of energy production, distribution and consumption and see the different effects of those
decisions.

E.ON has worked closely with the education community to ensure that the programme offers an
exciting interactive resource. Teacher support materials will provide lesson plans and curriculum links
for geography and science curricula in England, Scotland and Wales, to help teachers get the most out
of the programme too. Teachers can sign up for the FREE half-termly E.ON Energy Experience
primary e-newsletter and secondary e-newsletter to keep them informed of the latest energy issues and
help engage their students with the topical theme of energy.

The E.ON Energy Experience activities require the free Macromedia Flash Player 8 or above. If you
don't have this player, or if you are unsure whether you have it, you can find out more about Flash
here.

Energy Home (5-7 year olds)

e-on

Enmargy Experiance

g\isit Energy Home
Energy Town (7-11 year olds)

» Visit Energy Town
Energy Nation (11-14 year olds)

AR Visit Energy Nation
Energy World (14-16 year olds)

fi “1‘ Visit Energy World

Energy - voice of a generation

EEE—— Have your say!
The E.ON schools' energy conference

Read all about it
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http://www.eon-uk.com/EnergyExperience/1138.htm
http://www.eon-uk.com/EnergyExperience/1140.htm
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http://www.adobe.com/shockwave/download/download.cgi?P1_Prod_Version=ShockwaveFlash
http://www.eon-uk.com/EnergyExperience/85.htm
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http://www.eon-uk.com/EnergyExperience/479.htm
http://www.eon-uk.com/EnergyExperience/557.htm
http://www.eon-uk.com/EnergyExperience/Voice.aspx
http://www.eon-uk.com/EnergyExperience/1168.htm

1.8 The three stages of carbon emission reduction — Carbon Trust

j Reduces directly controlled amissions through,
for example energy effidency and low-carbom

energy supply

b Reduces emissions and costs across the supply

from low-carbon products

} If appropriate, offsets emissions using high quality
offsets from venfied projects that creats truly
additional emission reductions

A split of all emissions by consumer need

Recreation & leisure
Space heating

Food & catering
Household

Hyglene & health
Clothing & footwear
Commuting
Education

Other government Aviation fuel emisions
Commundcation

Source: Carbon Trust Beport (CTC603), 'The carbon emissions genarated i il fhat we consums”,
using the U Carteom Attribution Moded, Centre for Environmental Strabegy, University of Surney, 2006,
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The Local Authority Carbon Management programme

Carbon Management from the Carbon Trust provides technical and change management support to
help Local Authorities (LA’s) realise carbon emissions savings. The aim is to reduce emissions under
the direct control of councils — whether caused by energy use in buildings, street lighting, landfill waste
or vehicle fleets.

The following four tables & diagrams were obtained from the South East England Regional Assembly
publication: “Harnessing the Elements”

MAY 2003 - Supporting Statement to the Proposed Alterations to Regional Planning Guidance, South East —
Energy Efficiency and Renewable Energy

In order for Hampshire County Council (HCC) and the Hampshire Natural Resources Initiative (HNRI)

To consider “Ownership of Renewable Energy Resources” existing and potential total Renewable
Energy available for Electricity Generation is depicted in table one.

Regional Potential for Renewable Energy Generation by 2010

Table 1.1
Regronal Potential for Generation of Electricity from Renewable Energy Sources by 2010
Renewable Energy Type/ Existing Prospective Total
Indicative Size Situation by 2010
Neo. Capacity Output No. Capacity Qutput
Schemes (MW (GWh™) Schemes {MW) {GWh)
Large CHP / Electricity Plants Fuelled by ] 0] 0 5 75 562.5

Biomass WWaste/Residues and Energy
Crops (15+MW)

Small CHP Plants Fuelled by Biomass ] o o 5 35 262.5
Waste/Residues and Energy Crops

(5-10MWW)

Anaerobic Digestion Fuelled by Farm Waste, 7 4.4 37.4 36 12 o2
Sewage and/or Biomass Waste (0.5MWW)

Offshore Wind Farms o] o o 3-4 200 640
(50-75MWW: 20-30 Turbines)

Wind Farms (50-75MWW; 20-30 Turbines) 0 o 0 | 50

SmallwWind Clusters (6MW; 4-10 Turbines) 0 0 0 16 96 429
Single Large VWind Turbines ({1.5MWVV) I | nfa & 24

Single Small Wind Turbines/Chargers 2 0.55 0 50 1.5 4
(0.03 MWW)

Small-Scale Hydro Power (0.1 MY\ ] 0] 0 5 0.8 3.7
Domestic PV Installations (1.5-3kWVVpR) 3200 8.4

Commercial PV Installations (50kWVp) 4 0.005 nfa 105 5.3 15.3
Motorway PV Installations (1 60k R am) 20 1.6

Total 14 6 338 140 + PY 510 22019
Landfill Gas** 26 54 405 51 108 809

FOOTNOTES

' The categories of technology type and size shown are indicative. In practice the nature and size of actual schemes may differ. In
particular, there may opportunities for biomass at scales smaller than those shown.

“GWh = Gigawatt-hour. A unit of energy used to show how much energy is acually generated from a scheme (1 GWh = J000MWh =
1,000,000Wh). | MWh is the amount of electrical energy generated by a 1MW generator running at full output for one hour.

* Landfill gas is not considered to be a renewable source by the Regional Assembly and is excluded from the targets in the proposed 100

amendment to RPGY (see paragraph 2.41 ). However, landfill gas was included in the assessment of potential conducted by AEA 3
Technolegy and FPD Savills.

South East England Regional Assembly




Hampshire & Isle of Wight Potential for Renewable Energy Deployment

Table 1.2: Hampshire & Isle of Wight Potential Renewable Energy Deployment by
2010 and 2016

Potential renewable energy deployment by

2010 and 2016 (MWV):

Installed Capacity (MW)
2010 wupto 6l 25 49 3.0 1115
2016|  upto 60 45 52 56 122

PSECC are currently reviewing the recent reports produced by CEN and ARUP.
CEN — Woodland report for Hampshire

ARUP — Energy report for Hampshire

Further detailed Renewable Energy project identification will be made in the full report submission to

Mike Fitch if required.
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PSECC - Approach

The framework for this analysis was the MARKAL energy system model developed in
the first phase of the - Options for a Low Carbon Future study.

Systems models are designed to calculate the cost-optimal mix of energy technologies needed under
different scenario assumptions regarding the demand for energy services, primary energy prices and
limits on energy related emissions. They also estimate the cost of the energy system for each time step
and over the full period of investigation, and therefore provide estimates of the cost associated with
changes to the system, for example to abate carbon dioxide emissions.

The advantages of such models are that they:

Cover a wide range of technologies in the energy system and allow some feedback
between the energy supply and demand sides;

Provide a framework to evaluate technologies on the basis of cost assumptions,
check the consistency of results and explore sensitivities to key data and
assumptions;

Have the flexibility to represent a wide range of energy systems with the possibility
of easy extension to meet additional requirements;

Are able to look across a timeframe (in this case to 2050), thus providing
information on the phasing of technology deployment, energy supply and use and
carbon emissions;

Enable emissions constraints to be applied, with the energy system adjusting to
meet these at least cost 1;

Allow comprehensive analysis of the costs associated with changes to the energy
system including total discounted cost, annual costs and average and marginal costs
of abatement.
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1.10 Schematic representation of the MARKAL Model

UK Government White Paper 24" February 2003
1. In this study the model only considered abatement of carbon dioxide emissions and not the other
gases covered by the Kyoto Protocol.
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1.11 Major Development Area’s — such as: Waterlooville

Developers are not fully considering all aspects of renewable energy options for this development —

based on financial implications and also possibly a lack of complete understanding of the potentials.

Waterlooville MDA - when considering paybacks for renewable energy technologies then grants should

be taken into accountant.

FIGURE 7.2 5Site Location Plan
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Each MDA should have the following:

* HCC & Community “Resource Ownership”

» Sustainable Renewable Energy for all buildings
 Strategic Energy Company Partnership for ESCO’s

* Biomass energy plants (10MW) & District Heating
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Grainger plc — have agreed to meet PSECC

High guality new houses, apartments
and mixed-use developments

We !DCUS on creating desirable new homes

In prime locations

Grainger's evolving development business is increasingly focused on large and complex mixed use
projects. The recently strengthened management team is based in London, Newcastle and Oxford,
thus ensuring good geographical coverage. The development team works closely with local authorities,
the local communities in which it develops, joint venture partners and all relevant stakeholders. It is
these relationships which underpin Grainger's approach to its development business.

The current programme includes up to 7000 residential units and 2million sq ft of commercial space
including health care facilities, children's nurseries, a community theatre, a cemetery, schools and
sports and recreational facilities.

Grainger's development philosophy is based around:

Understanding customers' needs

Risk mitigation

Effective and well considered design

Commitment to sustainability

Challenging conventional boundaries

Open and straightforward approach to all relationships
Strong team ethics

Passionate about what we do
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In the cases below from Scottish & Southern Energy plc, solar is indicated as having a long
payback period.

When considering paybacks for renewable energy technologies then grants should be taken
into account. Their MDA renewable energy report is being amended. The payback periods
below do not account for any grant system being utilised

When utilising the Low Carbon Building grants from the Carbon Trust and also the BRE
Community Energy programme then it is possible to reduce these paybacks by as much as 70%
90%.

PSECC have utilised the RetScreen 4 software from Canada to indicate in the final report
submission to Mike Fitch in July 2008 just how all renewable energy technologies and energy
efficiency measures adopted by the Council can be payed back in shorter time periods
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(‘ Scottish and Southern

3. Guide fo Technology Integration

Energy Low Density Residential Building
Saving
Solos Mi Solar PV
10% Thermal e
Wind :
25% e
50%
75%
90%
Max Energy Savings Rating per household Installed Cost Simple Payback Period CO,
Total (heat; electricity)? savings/household
Solar Thermal 6% (8%; -2%)'° 7mé £1,000/m? 224 years 0.34 tonnes/year
Solar PV 10% (0%; 53%) 36 kW £8,000/kW 77 years 1.36 tonnes/year
Micro Wind 10% (0%; 53%) 1.4 kW £3,350/kW 12 years 1.36 fonnes/year
Large Wind 19% (0%, 100%) 24 kW £1,500/kW 5years 2.57 tonnes/year
Heat Pumps 52% (90%; -112%) 8 kW £1,000/kW Similar running costs fo gas in today's  1.57 fonnes/year
terms; less exeenswe in the future

?Total (heat; electricity) shows the maximum total savings in energy. heat and electricity consumption (respectively) in the bullding in kWh for a technology.
10 A negative reduction in energy consumption is shown when additional energy is used by a system; solar thermal systems use electricity fo run a pump.
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Energy Medium Density Residential Building

Saving
Solar PV
10%
25%
50%
75%
90%
Max Energy Savings Rating per household Installed Cost Simple Payback Period CO2
Total (heat; electricity) suvlnﬂgousehold
Solar Thermal 3% (4%; -1%) 2.7 m? £1,000/m? 224 years 0,131 tonnes/year
Solar PV 3% (0%; 16%) 0.8 kW £8,000/kW 77 years 0.317 tonnes/year
Micro Wind 3% (0%; 16%) 0.3 kW £3,350/kW 12 years 0.317 tonnes/year
Large Wind 19% (0%: 100%) 1.9 kW £1,500/kW 5 years 1.98 fonnes/year
Gas CHP 0% (-14%; 57%)" 1.0 KWe 12 £800/kWa 5years 0.608 tonnes/year
Heat Pumps 52% (90%: -112%) 6 kW £1,000/kW Similar running costs to gas In today’s  1.20 fonnes/year
terms; less expensive in the future
Biomass Heating 80% (100%; -4%) 12 kW £250/kW Similar running costs to gas in today’s  3.71 fonnes/year
terms; less expensive in the future
Biomass CHP 26% (24%: 35%) 0.6 kWe £2,000/kWe 6 years'? 1.6 fonnes/year

11 The net total reduction in energy usage in kWh in a building from a CHP system Is approximately 0%, as there is an increased gas consumption to generate
electricity. However, on a national level there is approximately a 30% reduction in energy consumption (see Section 2.5).

12 All gass and blomass CHP systems have been sized fo provide 30% of the heat load of a building or group of buildings. The remaining heat load and annual
demand should be met with a peak load boller, which could be a standard blomass boller or gas boiler.
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Energy High Density Residential Building

Saving
Solar PV
10%
25%
50%
75%
90%
———
Max Energy Savings Rating per household Installed Cost Simple Payback Period CO2
Total (heat; electricity) sovlna:_lhousahold
Solar PV 1% (Q%; 5%) 0.2 kW £8,000/kW 77 years 0.074 tonnes/year
Micro Wind 1% (0%:; 5%) 0.1 kW £3,350/kW 12 years 0.074 tonnes/year
Large Wind 19% (0%; 100%) 1.3 kW £1,500/kW 5 years 1.39 fonnes/year
Gas CHP 0% (-14%; 57%) 0.7 kWe £600/kWe 5 years 0.425 tonnes/year
Heat Pumps 44% (90%; -157%) 40 kW £1,000/kW Similar running costs fo gas in today’s  0.227 tonnes/year
terms; less expensive In the future
Biomass Heating 80% (100%; -4%) 10 kW £250/kW Similar running costs to gas In foday’s 2.6 tonnes/year
terms; less expensive in the fufure
Biomass CHP 26% (24%; 35%) 0.4 kWe BQ,O_OD/ng 6 years 1,12 tonnes/year

13 The biomass CHP payback period assumes 95% availability. Current avallabilify factors are approximately 30% - 40% as the technology is in the early stages of

development, This is ikely fo Increase to 95% In the future as The_TechnoIogy matures.
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Energy Good Practice Standard Hotel
Savin
9 Solar PV

10%

25%

50%

75%

90%

e P T e =
Max Energy Savings Rating per m2 floor area  Installed Cost Simple Payback Period CO; savings per m?
Total (heat; elechici floor area
Solar Thermal 7% (10%; -2%) 0.1 m2 £500/m? 104 years 0.004 tonnes/year
Solar PV 3% (0%; 13%) 0.01 kW £8,000/kW 94 years 0.004 tonnes/year
Micro Wind 10% (0%, 43%) 001 kw £3,350/kW 15 years 0,015 tonnes/year
Large Wind 24% (0%, 100%) 0.03 kW $1,500/kW 6 years 0.034 tonnes/year
Gas CHP 0% (-14%; 43%) 0.018 kWe £600/kWe 9 years 0.008 tonnes/year
Heat Purnps 41% (72%; -58%) 0.11 kW £500/kW 79 years 0.015 tonnes/year
Biomass Heating 76% (100%; -3%) 0.09 kW £250/kW Similar running costs fo gas in foday’s 0,048 fonnes/year
ferms; less expensive In the future

Biomass CHP 24% (24%; 26%) 0.001 kWe £2,000/kWe 11 years 0.021 Tonnesizeor

14 Businesses pay less for electricity than domestic customers. This affects the spark spread, which in furn results in decreased running costs (and hence a simple

payback period) for heat pumps and an Increased payback peried for gas and blomass CHP.
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Energy Good Practice Leisure Pool
Saving
Solar PV
10% Solar
Thermal

25%

50%

75%

90%

Max Energy Savings Rating perm2 floorarea  Installed Cost Simple Payback Period CO; savings per m2
Total (heat; electricity) floor area
Solar Thermall 14% (19%, -4%) 0.4 m? £500/m2 104 years 0.018 tonnes/year
Solar PV 3% (0%; 13%) 0.02 kW £8,000/kW 94 years 0.010 tonnes/year
Micro Wind 10% (0%; 45%) 0.03 kW £3,350/kW 15 years 0.032 tonnes/year
Large Wind 22% (0%; 100%) 0.07 kW £1.500/kW 6 years 0.071 tonnes/year
Gas CHP 0% (-14%,; 46%) 0.06 kWe £600/kWe 9 years 0.017 tonnes/year
Heat Pumps 45% (77%,; -67%) 0.35 kW £500/kW 102 years 0.036 tonnes/year
Biomasss Heating 77% (100%; -3%) 0.28 kW £250/kW Similar running costs to gas in today’s  0.106 tfonnes/year
; terms; less expensive in the future
Biomass CHP 25% Qd%; 28%) 0.04 kWe £2,000/kWe 16 years 0.046 tonnes/year
111
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Energy Good Practice Air-Conditioned Office/Retail Building
Saving
Solar PV
10%
25%
50%
75%
90%
Max Energy Savings Rating perm?floorarea  Installed Cost  Simple Payback Period CO2 Savings per m?
Total ; electricity) Floor area
Solar PV 3% (0% 5%) 0.01 kw £8,000/kW 94 years 0.030 tonnes/year
Micro Wind 10% (©%; 18%) 001 kW £3,350/kW 15 years 0.010 fonnes/year
Large Wind 57% (%: 100%) 0,06 kW £1,500 kW 6 years 0.056 tonnes/year
Heat Pumps 31% (95%; -18%)" 0.06 kW £500/kW 70 years 0.008 tonnes/year
Biomass Heating 43% (100%; -1%) 0.03 kw £250/kW Similar running costs to gas in today’s 0,019 tonnes/year

ferms; less expensive in the future

HCC - there to Govern — Govern Resources — HCC “Resource Ownership” — Alan Brewer PSECC — 07855-899152 / 02392-474799
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Land Ownership

The two landowners and local authorities have worked closely
together tovwards the comprehensive redevelopment of the site. The
parties resolved jointly to commission Atkins Consultants to produce
the masterplan framework options for the MDA to fadilitate a
continued partnership approach and more effective engagement of

local communities, in accordance with Government Guidance.
FIGURE 1.2 Land Ownership
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7.4 Local Centre

The local centre is intended to act as a focal paint far the new
community, It is expected to provide a limited range of shops and
services, including a small convenience store and community
facilities, to serve the needs of residents of the MDA,

Community centre

Nursery

Health centre
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Developers have not made proposals for a complete Low
Carbon Building development.

PSECC believe that all developers for the 80,000 new
build homes in Hampshire by 2026 should be educated
further as to what is required to meet UK and Hampshire
current and future targets for energy efficiency,
renewable energy and COz reductions.

“Resource Ownership” by Hampshire County Council (HCC)

could see the development of an infrastructure in all MDA’s for 10MW biomass energy plants
& district heating schemes.

Energy Service Company (ESCO) formation in each MDA and partly owned or fully owned by
HCC is seen by PSECC as a possible means of ensuring developers must develop the
infrastructure — forcing the issue and PSECC are working with Scottish & Southern Energy
and Vital Energi on suitable funding mechanisms.

If HCC make known to developers of each MDA that 10MW Biomass Plants are to be
encouraged and funded then this could be considered the key to a successful demonstration
of truly sustainable developments .

benefits of a solar roof

» Dedicated, clean and safe power source
* Reduces electricity bills

 Increases property value

* Minimal maintenance

* Long functional life

* Silent operation

* Encourages efficient use of energy

* Reduces COzemissions

* Pitched roofs provide optimum position
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7.5 Residential The Guidance promotes the creation of sustainable
residential environments with links to public

Government Guidance on Housing contained in transport, the inclusion of a mix of land uses and
PPG:3 recognises the need to create mixed and good quality design as key issues for such

inclusive communities, including a variety of housing developments. PPG 3 also encourages housing
and tenures, to secure a better social mix and meet development which makes mare efficient use of land

the increased dermand for smaller households over (between 30 and 50 dwellings per hectare) and

the longer term. seeks greater intensity of development at places with
good public transport accessibility or around major
nodes along good quality public transport corridors.

Three storey 3 bed town houses Two storey 2 bed mews Three storcy, 2 bed flats and
with integral garages and gardens flats ower garages courtyard parking, betweon
parking and corners of
perimeter blocks
Three bed townhouses, some with
Perimeter housing blocks integral garages and car ports

H
-
=
H

i

Parking courts with mews
flats ower garages

Two bed flats on corners

Plant Farm Character Area
High Density Housing: 50-60 dwellings per hectare
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Character Areas

The residential development should be
designed to respect the character of the
landscape character areas which cover the
site, as referred to in Chapter 3 and Figure
3.1. Specific attention must be paid to the
transition from the edge of the development
to the open countryside and existing urban
edge.

g
: .'.!E?-'r‘-:'ii'

Tora Ll v mith
bkl ivg Loty

Old Park Farm Character Area
Medium Density Hausing:
40-50 dwellings per hectare

Drainage Swake et st hexaing.

Firut b, sisni-tletieked T bed flas am
Foaning

Newlands Farm Character A

Pond ai part of the

Low Density Housing: St Al ArAinag (e
30-40 dwellings per hectare
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1.13

)

Project Management & Support Services Ltd

PMSS is a Hampshire based company with well proven experience over many years in the

development and management of Renewable Energy projects

PMSS also were amongst the first companies to support the Hampshire County Council HNRI

programme and joined the Energy Network formation formed by the HNRI - Energy Coordinator.

UK Offshore Wind
Acquisition Due Diligence

FPMSS were retained by a prospective purchaser of an offshore project in UK warers.

The PMS5S scope was to review the Daca Room provided by the Vendorn, and o assess the

following aspecrs:

1]
i
i
T
i
in
T
W
i
T
"
N

Throughourt the process, a2 comprehensive Project Risk Register was undertaken, with key
scenarios identified and costed. The final deliverable was a rechnical and financial due
diligence reportand Client Workshop to discuss the findings.

HCC - there to Govern — Govern Resources — HCC “Resource Ownership” — Alan Brewer PSECC — 07855-899152 / 02392-474799

Project Execution

Re%lfa.mr)rlnuea
Technol

Contracc =
Schedule Reviews
Energy Tield Verification

Financial Review, inc Financial Analysis

Grid Connection
Insurance
O&M

aneEr
Decommissioning

Project Factfile

Project name:
UK Ofshore Wind
Acguisition Due Diligence

Chient:
Confidential

Date:
na

Value:

nia
PMSS disciplines:

i Due Diligence
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MM PHUE

INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE @

WhO LINEP

Technologies, Policies and Measures
for Mitigating Climate Change

This 15 a Technical Paper of the Interzovernmental Panal on Climate Change prepared in response to a request
from the United Xations Framework Covvention ou Climare Change. The marerial berein bas undergons
expert and govermment review, bur has not been considered by the Pave] for possible acceptance or approval.

November 1996

Ths paper was prepared under the anspices of [FCC Working Group 1T,
which 15 co-chaired by Dr Robert T. Watson of the USA and Dr M.C. Zmyowera of Zimbabwe.
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Table 3: Avial Avmex I buildings sector carbon ewissions and potential nedhctions in emizsions from sechnologies and mensmes

o rachice enarey use m butidings (i C) bazed an IPCC scanario [592a.

Annual Annex T Boilding: Sector
Carben Emisgions (Mt C)
1690 2010 2020 2050
Source of Emivsions—EBase Cazes
Biesidendal Butldings 200 1000 1050 1100
Commiercial Buildings 500 00 750 200
TOTAL 1400 1700 1500 1000
Annual Clobal Buildings Sector
Carbon Emi:sions Reductions (Mt C)
Besadendal Equpmens: 200 260 44
Plesidendal Themsl Integvingd! 125 160 N
Commiercial Eqgoipmens 14) 180 360
Commercial Thersl nfsgrind 45 55 i}
TOTAL POTENTIAL RECUCTIONS 510 665 1110
Captured through Measures» (Based on Expert Judgment)
Mandatory Evergy-efficiency Standards! 05160 145-240 245510
“ohmtary Enerzy-efficency Standards g g g
Market-lazed Progranmesh T0-115 f0-150 150-380
TOTAL ACHIFVARL E FECUCTINS 165-175 235-300 305000

Noter “Ponential Fedurtions from Enerzy-efSicient Technoomies” and “Potential Fedurtion: fom Energy-eScient Technolomies Capared dmugh
Mezares™ e not addigve; rther, fhe seoond catesory represents ti parton of the Srst that can be caprred Ty the Boed measires

Foomones are the same a5 those for Tadle 2, ot for

4 Potental carbon reductions for residential themal intesmity are caloulated a5 25 of the emissions aftritied to heating and cooling ensrey usad in the sec-
tor {3075 of total residential enerey usa) i 2010, 30%% i 2020 and 20%: in 2050, Potental swvings for commercial fheemal intemiey are calrulaed & 25%
of the emvssions afnbuted o heating and coolng enersy used in the sactor (25% of tol commeercial enerzyse) m 2010, 30% m 2000 and 40% 10 2050,

HCC - there to Govern — Govern Resources — HCC “Resource Ownership” — Alan Brewer PSECC — 07855-899152 / 02392-474799
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Table 3: Gioba enarey reserves and rezources, thatr carbon contant, @nergy potantials by 2020-2025, and maamm techmical pottia.d
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Box 3. Technical Potential of Ci; Emission Redoctions based on the IPCC IS92 Scenarios
for Different Aitigation Technologies by the Year 2020

In prepaning these calculanons of technical potentisl it is assumed that 50% of the new installed ensrzy comversion
capacities in Anpex I countries between 1990 and 2020 would employ the mitization technologies described in this
paper, irrespective of costs which would vary for different technologies. Six different mitigation technologies are con-
sidered: replacing coal with nanaral zas, flue gas decarbomization for coal and nanaral gas, OO, removal from cosal, and
replacement of coal and namnral gas with maclear power, or with bimmass, respectvely. This calonlation does not stenpt
to present A comprebensive assessment of mdtigation opticns m the epergy sector. Only six exsmples are presented dus to
the lirnitations moposed by the IS92 scenarios. The mitization potentisl of each individnal echnology option is basad on
A sensibvity apalysis of the IS923 scenario and the range berween I5922 and [502c Some of these mitization opiions
may be mumally exclusive and are not additive.

Each calonlation inchudes a munber of steps. First, new capacity additions betweesn 1990 and 2020 in the IS22 scenarios
are inferred; second, the profiles of new capacites that are 1o be panially replaced in Annex I counimes by mitigation
technologies ara alse inferred with the assuonption that 50% of these capacities wonld consist of new fechnologies; third,
the impliad OO, emizsions reductions are determuned for all thres 1392 scenanios wsing techoolozy characterisiics fom
SAFR I Chapter 19, and emissions coefficients from SAR IT, Chapier B; and Snally, percentage emissions reductions ara
evaluated for each of the three scenarios.

The extent 1o which the technical potential can be achieved will depend on fumre cost reductions, the rate of develop-
ment and implementation of new echnolegies, financing snd technology wansfer, as well a5 measures o overcome a
wariery of non-techmical bamiers such as adverse emviromnental impacts, social accepiability, and other regional, sectoral
and couniry-specific conditions.

Technical C0; Feduction Potential Based on
I592a Scenario (and Ranze for ISF2e o IS92C)

AfiGgation Technobogy Gl % of Armex I %4 of Workd
Feplacngs Coal with Manwal Gas for 025 4.0 25
Elecmicity Generation in Anney T Coumimes [0L01-0.4 (2050 (10—
Fhe Gas Decarbonization {with da-Wi0, snd de-50) 035 6.0 35
for Cozl m Elecmicmy Generation n Amves T Courgries (0.1-008) 3080 (155
Flue Gas Decarborizaton (with de-WOw ) for ols 05 015
Hanmrzl Gas Elecmicity (Gemeration in Anney T Comomes (00-0005) (=0 (O0-045)
0 Fiemnonss] from Ciosl Bedore Coriustion for 035 6.0 R
Elecmicity Generation in Anrne T Coumimes (0.1-0uF) -8 (1.5-5.m
Feplacng Mamral Gas and Cosl with Muclesr Power o4 70 40
for Elactricity Generation in Armex T Commries D150.65) 30-9.5) 20-535)
Feplaong Coal with Bimmass (in Eleciricity Gensration, 055 o5 35
Symibiel Production and Direct End Tise) in Arme T Conmnmiass (D 25-0B5) (351200 307

» The bootness requirements woeld anwwed fo 834 ETv whoch is Less than e mege of T2-187 ET for the hiomess poteniial ny 2000 o
23 (SART B 33.7) These fipures are higher than those assessed in the SAF. chapier on agnicubore (2AF_ T 23, and cm be
achised only droush actons which go bayond asmolue] meames,
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Table 18- Selecied aoamples of measunes and fechnical opilons io milgate GHEG amissions in @lecimcliy genaraiion.

Administrative,
Climate and Ciher Economic and Institntional and

Technical Options Measures Environmental Effects Social Effects Polifical Comsiderations

Efficency Improvements — Marlet-based Climate Effects Cost-effetiveness Administrative’

— Power gensration thermal - Programmes — Beducion of all GHG - Exchiiomary chanses  Imstifwhonal Factors
efficiency mprovement  — GHG taxes md other pollutants an canbeachievableatno  — A fair share of the
potential fom presen: — Ensrzy tmes inresse i thenual con- o Low additional costs IprovEIne o]
merage of 30500 607 — Tradable erndssion version efficiency fom Ay b reslized sven
in the lonzsr mm Pernis 35 o4 mdnces 00, Macro-ecomomic Tssues m the shsence of

— Pover rapsmission entissions by 12.5% — Engpyimponteducton. direot GHG mitigstion

— Pefineres Bepulafory Measures - Lomz-term possatisl vp policies and measmes

— Synfued prochection — Mandatory efScency o S0P amission Equity Is:unes — Information

— (a5 ranamission standards Tedumion — Tend o be highly dissermmaton

ecuitable and replicable
Vohmtary Asreements  (iher Effects Pulitical Factors
- Vohmtary smansement  — Inproved Jocal i — Create pladfimms and
with custoemens quality and lower meendves for vohm-
— Bednrad own-usa regioaal polhsica LAY AETesnens
BIEEY

Switching fo Market-based Climate Effects Cost-effectiveness Administrative’

Low-carbon Fuels Programmes —Bafucoonof CO0-and - Cosrafferive wher Instifwtional Factors

— From coal to naomrs] gas — GHO tanes other pollutants. caneris gas avallable Dathigh - Mead for lone-emm

— Frorn ol to natural zas — Fuel-spectic ensrgy peribne by 4084 (from Zas mitasmchme costs Zas iTade am=nge-

TS coal and 20% fromoll)  — Uncenain gas prices in =i i
— Tradahle emiszion — In addition. nahmal gas the Jonger nm — Compatible with
penits ofien offers higher con- decemmalization and
version eficiencies Aacro-ecomomic Tssmes derezulsiion of energy
Repulatory heasares wiich provades farber - Inthe dwon- fomedion-  medusies
— Wandatory fisel nse GHG redocioms temny, poteiial for low-  — Encrage cogsmera-
— Pptenris] dishenedit of st eleciriciny sugply tion and midaoendens
Vohmiary Asreements bigher CH, enmssions — For counidries withou PHWET prodicion
— “ohmeary fuel swvitchins suificient dormestic gas
Chbier Effects avadlabilsy, incressing Palitical Factors
— Intproved local s pas-Inport dependence — Supply ssomiy
quality and lower comcerms, geopalitics
regicaal polhsion Equity Issues
— Imfemations] conmretinom
for kow-cost nanal gas

Decarbonizytion Market-based Climate Effects Cont-effectiveness Administrative’

of Flue Cazes Programmes — Specific COy redumion — Imvplves least changes  Inmstifwtional Factors

— 01, abasement — Caroom tes by up i 85%, perkWh, @ ensrgy secior — BIWD om dispasal
(zcruizbing) — Tradable smission —Diisposal'soraze with  — High soubbing costs and ooeAn SOrEze

— Cioal gasificaton and pemniis TECEmAD prospects of beforeen 3501508 C - Access fo depletad il
I&ﬁming of syhesic DCeAn Sarage and mere g gas falds

Repgulatory heasares — Addinomal storaze costs
—me:muﬂf]mlmgm- — Eimiissing standards Onther Effect: — Lizss of efficiency in Pulitical Factors
Tich zases — Beulaton ofunder- - Effective decarbomiza- alecmicity generation — Iemational agree
Eroid siorags e fiom presimss large- miEts o srpe-scale
— Internziomsal commven- scale de-50, and Aacro-ecomomic Tssmes ooean disposal
fioms 0 G0SEn Siorage fie-230,, henra — Ho major enerEy seonr
imgmoved locs] and FESITUC OIS
Vohmiary Asreements Tegiomal ar qualsy — Higher domestc fossil
— C0 cascading when extraction andior fiel
applicabie muparts
Equity Isznes
— Apiess 1o CCk disposal

et



Table 1§ feontnued)

Climate and Other

Economic and

Administrative,
Inztitutional and

Techmnical Options Measores Environmental Effects Social Effects Political Considerations
Muclear Market-bazed Climate Effects Cost-effectiveness Adminiztrative’
— Inreazed mse of muclesr Prosrammes — Bednciion of all GHG  — Under special condi- Institwtional Factors
ELEEY — Caroom tmes and other polfutants, finns, cos-effeome — Lack of public suppomt
— Tmdatke entssonpeemits. such as 50, 190, and i 1 W T — Concems inchde
partioulaes — Highip-fomnt, larzeand = proldferaion. waste
Regulatory Meazores IMCTEssing oo Manse dizposal and safery
— Standands and codes Orther Effects — Lumifed o bassload staniards
— MNon-proliferation — Liocal air aquakity OperaGon
bIEieia s e =) 3 Folitical Factors
Vohmiary Asveements  — Accidentsl moieacmaty  Macro-economic Tssues - Siable regulstory and
— Agrsaments Anong relazse and rmclear — Lowver exgpawlinres for policy clitats
mylear indstry, opers-  waste disposal fiel iumpeets wawerminty — Ddermations] asree-
fors and the conoemed oot eccoonic Beshilny moes oo lergescale
pablic —Lack of puiblic acceptance. muchesr wasie disposal
RI&D Equity Issnes
— BD&D oo waste — Limifed technolesy
disposal and safety access due wonsks of
-
Biomass Mariet-based Climate Effects Cost-effectivenes Adminizstrative’
—th',']ﬂamdmmi Proerammes — {Cam result in no net — Arhmnced comversion. Inshifutional Factors
— Change simacture of Carbion emnissons plants mot comumertially  — Land-uss conflict
—Einmasi'mmmﬁ:lr subsidies to agmouiure  — Couldbe a gvalsble bt possthle  — Energy plantsiion
-E]:E"tl:l.l:ll.'_'.- and heat — Caroom tmes SRUIBSTAN0N Opoon with accelersed BEDADY  cooparatives
EENETATioN — Tradatle entisson peamis — Independent power
— Biiomazs gasificanon and Crther Effects Macro-ecomomic Issnes prochic Do AITange-
loquad fina] prodncton Eepulatory Measares  — Fedocfion of other — Pestruonze of aznol- et
— Hyogen fromn biomnass — Enmission remilaton palhiands i and perhaps foresty  — Connpeatible with
— Agricuinzal zoning — Concems s — Eccoomiic developmens deceniralization snd
biodhmrsiny and i ozl areas derazulation of enesgy
Vohmiary ; moaooilnr=s mdusTies
— Unilime marginal kngs Equity Issues — Informnation
for everzy plantaton — Arvpssible land dissenimaon
— Support of local binfie] ar
hi-oomErSon mifiathes Pulitical Factors
— Spable senculiral and
RI&D nuzal development
— FD&D soppart i palicy
rechice costs of advanced
ooErsion plants
Wind (an ezample of Mariet-based Climate Effects Cost-effectivenes Adminizstrative’
intermittent renewables)  Programmes — Beduoion of all GHG - Costaffecme at Instifwtional Factors
- Ltilzstion of wind fir-  — Carbon taxes mnd pther pollutanis frvorable sines — Compeiible with
bines af fvorable stes — Tmdackentsaompenniz suchas 50 N0, and - Costrange large hence  decenimalizsfion and
— Plemiie from sd partioulaes VI ETERI ECOMOTICS derazulaion of energy
— Integraed with zrid Regulatory heasares mchismies
— Emiizzicn regulaton Crther Effects Macro-ecomomic Issues - Information
— Zoning Approprisie sies  — Possible impacts oo — Ecooooniic development dissemmaton
lamdscaps. noise zd m rorzl areas — Zomine for wind
Vohmtary Asresments wilclifs fanmns
— Early adopters with — Acoess owliny mds
umlities
Pulitical Factors
RI&D — Sable enerzy palicy
— BD&D ampport o

rechice costs




Tuble 19: Selected axamples of economic nsiruments fo mitigate GHG emissions.

Administrative,
Climate and Other Economic and Institutional and
Measure: Environmental Effects Social Effects Polifical Consideration:
Subady Removal — Drepends on enctent of exasting — Increases real incomes in te lons
subsidies and degrea of qubsidy mn
Teduction — Changes dismingion of noome;
effect depends on how revemnes
are redisribred
Domestic Tames — Camn be desizned to achens a - Encomrazes mnplementanon of - Could be linked to eosing
specifed nanonal nfemational mist cosi-effecive nunzanon enerEy tax collechon systems
ensziom tarzet mEAs=s
— To: rate detenimed fhrouzh frial
and ermor
— Carbom iy regressme. ot efect
depends on bow the tax reveme 15
recycled
Tradable Permat: — Camn be desizned to achens a - Encomrazes mnplementanon of the  — Rleguires 3 competive pemt
specifed nanonal nfemational mist cosi-effecive nunzanon Tnarkst
ensziom tarzet mEAs=s — Admmstraie costs depend on.
— Market price for pere: and cost the desion of the systen
of measures mplemented 5 — Fimres comfraces for pemis can
S spread the nsks of price fhas-
— Dismibusional effects depend on fioas
by permits are allocated and the
dusposition of revenue, if amy,
from the sale of permits
Harmonized Tames — Com be desizned to ackiens 3 - Encourazes implementaton of - Liftle informaton on inplernsn-
specified national infernational mist cost-effecive nunzanon fation mailable
enisziom taraet b [ 13 — Diownestic policies could reducs
— Tz rate destermnimed fhronzh frial the effermeness of the
and ermor
— Bequify acmoss counines depands on
the wamsfer payinens nesofiated
Tradable Cruotas — Can be desizned to ackienz 3 - Encomrazes implementaton of - Feguires 3 conpetive quot
specified nationsl infernational mst cost-effecive nunzanon Inarket
enmisziom taraet meas=s — Little information on implermen-
— Market price for quotss and cost fation mailale
of messures mplemented is — Allows flengiility in fhe choice
uncEin of donestic palicy
— Biquaty across connmies depends
on the guots allocations
Joint Implementation - Can reduce emission: fom bevels - Trapsfers resources and iechnole- - Adrimstramve costs can be rala-
that woudd othierwize ooour e 10 hiost covmiries valy hish
— Projects can be Immched rela-

el quackly
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Table A2 Anney F—primary energy consimedd and carbon anaitied® in the 1592 seemarioz, subdivided inde the elemanis of tha
Jual cycie whare the primary fuel is consumed.

155 2000 a0 205)

Theed Fenvimed Trerdd Enimed Treedd Einimed Lerdd Eimimed
SR ad o o £ ¢ @ € @ a4 ¢ @ @ € @ @ € & & € @&
Supply Side
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Table A4: Annex F—energy useds and carbon emitted® by end-use sector in the I592 scanarios, subdivided imfo the elements of
the fual cycle where the primary fuel is consumed.
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Appendix B

IPCC DOCUMENTS USED AS SOURCES OF INFORMATION

SARI

IBCEC, 1904 Climate Chanee 1993 The Science gff Climare Chanzge. Conmilunion of Working Group I'io the Second
Azzezzment Raport of the Infergoversmanial Panel on Climate Change [Honghton, 1., LG, Meiro Filho, B.A - Callandar,
M. Harris, A Eattenberg and K. Maskell (eds.)]. Cambridze University Press, Cambridze and New York, 584 pp.

SARII

IBCC, 1996: Climate Change 1995 Impacts, Adaprations, and Mitipanion gf Climate Chamge: Scientific- Technical Analyses.
Conimibution of Working Group IT ro the Second Aszessmant Report of the Intersovernmental Panel on Climare Change
[Watson, BT, M.C. Zmyewera and BLH Mass (eds.)]. Cambrdge University Prass, Carobridze and Mew York, 280 pp.

SARIII

IBCC, 1996 Climate Chanee 1995 Economic and Social Dimensions of Climate Change Contribution of Working Group 1T
io the Second Azzeszment Report of the Intergoverramenital Panel on Climate Charge [Bruce, 1., Hoesung Lee and E. Haites
(eds.)]. Cambridge University Press, Cambridze and Few York, 464 pp.

SAR Syn Rpt.
IBCEC, 19046 IPCC Second Assessment Symthesis of Scianijfic-Technical Infermation Relavani to Iniarpretimg Anicle 2 of the
LV Framework Comnention on Climare Change. World Meteorological Organization, Geneva, 17 pp.

IPCC 1004

IBCC, 1904 Climeare Change 1004 Eadiarive Foreing of Climate Change and an Evaluarion of the IPCC I582 Emizzion
Scenarios [Houghton, I.T., L.G. Meira Filho, J B Bruce, Hoesung Lee, B.T. Callander, E.F. Haites, M. Harris and K.
Blaskell (eds.}]. Cambridze University Fress, Cambridze and Mew York, 332 pp.

IPCC 1002

IBCC, 1992, Climate Change 1002 The Supplementary Report fo the IPCC Sciennfic Azzessment. Raport of the IPCC
Scieniffic Assazsment Working Group [Houghton, 1T, BT, Callander and 5 E. Varpey (eds )], Cambridge University Prass,
Cambridge and New York, 200 pp.
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onshore wind

combined heat & power
district heating

biomass

waste to energy

landfill gas
geothermal/solar

smart metering - building
control systems.

A joint venture between The Co-operative Group and Scottish Power,
built on land owned by The Co-operative Group in Cambridgeshire.
The £17m, eight turbine scheme generates 16 MW of power, saving
36,000 tonnes of CO: each year.

A stage payment facility amounting to £4.3m, followed by a loan
facility of £3.8m, to fund the acquisition and development of a
wind farm site in Oxford being progressed by Energy4All. The site,
100% community-owned, will consist of five 1.3 MW Siemens
Bonus turbines.

We have financed over 40 CHP schemes across a variety of sectors
including leisure, NHS, industrial, social housing and local authority.

These schemes have helped substantially reduce the CO: emissions
of the organisations involved.

We also have experience in funding property developments
incorporating a wide range of renewable energy and
sustainable technologies.

Shareholders at co-operative owned and managed

4/ Harlock Hill Wind Farm.

Work in progress on the construction phase of awind * A Co-operative Bank funded energy centre,
turbine project. » " including a CHP unit.



UK Offshore Wind
Acquisition Due Diligence

PMSS were retained by a prospective purchaser of an offshore projectin UK waters.

The PMSS scope was to review the Data Room provided by the Vendor, and to assess the

Project Factfile

Project name:
UK Offshore Wind
Acquisition Due Diligence

) Client:
following aspects: oatlenmal
] Project Execution
w Reg]:tlatcury Issues Date:
®  Technology nfa
] Contract Review
@ Schedule Review Value:

] Energy Yield Verification nia

] Financial Review, inc Financial Analysis
] Grid Connection

PMSS disciplines:

o Insurance
O&M
:: Re-powering ®  Due Diligence

»  Decommissioning

Throughout the process, a comprehensive Project Risk Register was undertaken, with key
scenarios identified and costed. The final deliverable was a technical and financial due
diligence reportand Client Workshop to discuss the findings.
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“RES

Renewable Eniergy Systems

CDM Coordination & Associated Services

From inception of the original regulations in 1994, to the projects of today under the
current CDM Regulations 2007, PMSS has provided CDM Coordination (previously
Planning Supervisor and Client's Agent) services for RES's Onshore Wind projects.

Our CDM Co-ordinators are individual members of the Asscciation of Project Safety
(APS), Institute of Occupational Safety (IOSH) and the International Institute of Risk and
Safety Management (IIRSM).

PMSS Directors have a deeply rooted background in design and hold memberships of
various construction and engineering associations. We believe all this enables us to input
positively towards all aspects of design safety whilst fulfilling the role and duties as CDM
Coordinator:

The most recent projects completed and now in commercial operation include:
#»  Callagheen Wind Farm # Taurbeg Wind Farm W Lough HillWind Farm

Projects still under construction where PMSS are appointed under the CDM Regulations
2007 are:

@ Altahullion [l Wind Farm o Woelf Bog Wind Farm
o SlieveDivina Wind Farm o GruigWind Farm

CDM Services provided include the following:

 Providing essential advice and guidance to Clients and other project team members
on discharging their duties, compliance with the regulations and all aspects of
competency.

»  Working closely with Clients and project team members to ensure suitable
arrangements are made and implemented on site, for the health & safety
of working, visiting or affected by site works and associated activities.

» Compilation and/or review of format and content of the Pre-
construction Information and distribution to relevant members of the
projectteam.

» Regular liaisen with designers to ensure they comply with their
duties and provide relevant and useful information, to take through
to construction phase.

® Preparation and/or review of the Health & Safety File. Including
consideration for project extensicns, where the project life-cycle
feeds back into any new design risk information and pre-construction
information.

Additional duties provided by FMSS include project review and lessons
learnt analysis. A vital process, when working with multiple projects and
design teams.

Project Factfile

Project name:!
RES CDM Coordination

Client:
Renewable Energy Systems Ltd

Date:
Ongoing call-off

Value:
n/a

PMSS disciplines:

»  CDM Coordination

»  CDM advice to all duty holders,
including bespoke training and
support

»  Competency assessment inc.
full SMS review/audit

o Project review and lessons
learnt

133



Biomass Services

FMSS are a multi-disciplinary UK consultancy specialising in project
management, development & construction, technical & commercial
advice, health & safety, environmental and quality management.

With the growing activity in the UK in the generation of heat and power
from biomass fuels, including organic wastes otherwise earmarked for
disposal in an ever diminishing and ever more expensive landfill
capacity, PMS5 is able te provide clients with access to expertise and
support built upon extensive experience from more mature
technologies, such as onshore wind running the full extent of
commercial activity from initial feasibility through development to
construction and operation.

We can provide support across a wide range of biomass feedstocks and
technical solutions, including conventional combustion, gasification and
anaerobic digestion; from small scale cpportunities delivering on-site
supplies of heat and power as part of Corporate Social Responsibility
and Carbon Management programmes, to larger scale facilities
exporting to the electricity network.

Services Include

Development Management

% Acquisition [ Bid Management
Site Feasibility

Stakeholder Liaison

Site Layout & Design
Engineering Services

-

Construction / Preject Management
Total Project Management solutions
Owners [ Lenders Engineer
Construction Management

Site Representation

Engineering Management
Contracts and Specifications
Procurement

Grid Connection management
Electrical design / HV services
Operation & Maintenance services

- w e e w T w e

Health & Safety Management
Design Risk Analysis

CDM Coordinator

Site Inspection & Auditing

Site H&S Management
Corporate Systems / Compliance

- -

Consents & Environmental Management

Environmental Impact Assessment (EIA)

Environmental permitting (IPPC / PPC)

Environmental Management Systems (EMS)
Environmental Management Plans, Policies & Procedures
Consents / Permits compliance

Consents & Environmental Inspections & Auditing

- e v -

Quality Assurance

Project Risk Assessment

Quality Management Systems (QMS)

ISO9001 compliance

6 system implementation

Manufacturing & Construction systems reviews
Inspections & Auditing

- o w -

Technical & Commercial

o Due Diligence

»  Technical & Financial appraisal
»  Financial modelling
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Spurness Wind Farm

The Spurness Wind Farm development was initiated by PMSS to install up to four 2.75MW
Wind Turbine Generators, ancillary equipment and associated infrastructure on farming
land surrounding the Loth ferry terminal on the promontory of Spurness, on Sanday in the
Orkney |slands.

FMSS worked as project managers for Spurness Wind Energy Ltd (a joint venture company
with their co-development partners) from inception, through the consenting process to
financial close. The project was sold in February 2004 to the current owner and operator—
Scottish & Southern Energy Ltd (SSE).

SSE constructed the project with three NEG Micon NM80 2.75MW wind turbines, with
the fourth turbine awaiting possible grid reinforcement work.

Project Factfile

Project name:
Spurness Wind Farm

Client:
Spurness Wind Energy Ltd (SWEL)

Date:
2004

Value:

£10m (approx)
PMSS disciplines:

»  Site Selection

Project Manager

Grid Negotiation
Construction Feasibility
Construction Tendering
Asset Sale



Current

e

Turbines ™

SeaGen Bespoke Health & Safety Training

FIMESAscent is a joint venture company formed of 2 leading companies, PMSS —a leading
LIK Renewable Energy Consultancy specialising in Health & Safety in Renewables and
Ascent Safety BV - the leading Work at Height and Rescue training provider in The
Benelux.

FMESAscent were commissioned by Marine Current Turbines Ltd to provide practical
Health & Safety training for their SeaGen tidal energy device. A tailored solution was
adopted, asis recommended for most renewable energy devices.

This commission initially involved the assessment of the SeaGen device during its pre-
construction assembly at Harland & Wolff in Belfast, developing an access based design risk
assessment.

FMEsAscent then produced a custom training package specific to the requirements of the
Sealen device. This consisted of Work at Height with tower climbing, rescue and self-
rescue, use of the ResQ) device, Confined Space Awareness training, First Aid and Fire
Fighting all tailored to the internal layout and requirements of SeaGen.

www.pmssascent.com

Project Factfile

Project name:

SeaGen Bespoke Health & Safety
Training

Client:

Marine Current Turbines Ltd (MCT)

Date
August 2007 — ongoing
Venue:

PMSSAscent Training & Test Centre,
Bussum, The Netherlands

PMSS disciplines:
+ Device Specific Safety
Assessment
' Work at Height Training
' ResQ Training
+ SeaGen specific Confined Space
Awareness

+ First Aid Training
+  Fire Fighting Training
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@ NoordzeeWind Nl

Offshore Windpark Egmond aan Zee

PMSS were commissioned in Q4 of 2005 by NoordzeeWind, a Dutch joint venture
company comprising Shell Wind Energy (SWE) and NUON for specialist technical
consultancy services on the Offshore Windpark Egmond aan Zee (OWEZ) project.

The OWEZ project is the first large scale wind farm to be built in the North Sea off the
Dutch coast. The asset comprises 36 Vestas V90 wind turbine generators, each with a
rated capacity of 3.0 MW.

The site is located 10 to |8 kilometres from the coast at Egmond aan Zee with the total
area of the windpark coveringaround 27 km2.

PMSS were engaged to assist the owner's project team with management of the Health,
Safety, Security and Environmental disciplines on the project during both design and
construction stages. This entailed a rapid familiarisation with existing and impending Dutch
legislation and local work practices. With the objective of delivering appropriate safety and
environmental compliance to SWE and NUON's high standards, our previous project
knowledge and experience was used to full advantage, and the targets achieved.

PMSS are currently engaged by Noordzee Wind on an ongoing basis as an Operational
Phase HSSE Advisor.

Project Factfile

Project name:

Offshore Windpark Egmond aan Zee

Client:
MoordzeeWind

Date:
Q4 2005 — ongoing

Value:
>€200 million

PMSS disciplines:

Health & Safety Management
Environmental Management
Security Management

Site Safety Management
Vessel Audits

Wind Turbine Audits
Specialist H&S Training
Operational Phase HSSE
Advisor
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Wava Dragon™

Pre-commercial demonstrator EIA

FMSS were retained by Wave Dragon Wales Ltd to manage the Environmental Impact
Assessment and project consents for their proposed pre-commercial wave energy
converter demonstration project.

The projectis supported by the Objective | initiative through the Welsh European Funding
Office (WEFO).

The location of the demonstrator is approximately 4-5 miles off the Milford Haven coast,
South West Wales and covers an area of approximately 0.25 kem2.

The work scope combines desk studies of existing information, consultations with key
local and national stakeholders, management of surveys and the EIA and consents process.

Images courtesy of Wave Dragon Wales Ltd

Wave Dragon Pre-Commercial
Wave Energy Device

Environemenial Statemen! Volumea fronmenta| Statemen

# Davalopmant progosed by Emsitanmentl Seoarmont prpared By

Wov@Dragon™  LPPMSS

Project Factfile

Project name!
Wave Dragon Pre-commercial
demonstrator EIA

Client:
Wave Dragon Wales Ltd

Date:
November 2005 — April 2007

Value:
nfa

PMSS disciplines:

#  Due Diligence

»  Management of Scoping process

@  Environmental Impact
Assessment (EIA) Management

»  Site Layout and Design

»  GIS Management

138



SV MARLEY
'ROOFING |

Solar Roofting System

Marley SolarTile®
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Solar Thermal - Domestic systems

Many people believe that solar power is not a viable option in the UK,
but on a sunny summer day parts of the UK experience levels of solar
energy equal to 60 per cent of those at the equator.

As a rough guide, an average household with 4 people would need
one Suntube solar panel to meet an average of 70% of its needs
throughout the year. In winter, because there is less sun, this may
drop to 30% whilst in summer it could be 100%.

Very large households may benefit from two panels.

Whether you would like to convert your existing system or you are
building from scratch, Solar Home Energy Ltd & Southern Solar Ltd
can advise on both vented and open systems, for domestic use or for
a garden swimming pool.

We can supply and install the whole system, including pumps, vents,
tank and pipework, giving you the reassurance of our expertise. On
the other hand, if you are confident and technically minded we can
simply send you the panel.

Grants of £400 are currently available from Clearskies and in March
2006 from the Low Carbon Building — Micro Regeneration grant
scheme and remember — your local authority may have additional
grant funding for renewable eneraqies.
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COMMUNITY ENERGY EXPLAINED

The Combined Heat and Power and Community Energy market is continuing to evolve at an
impressive rate. Against this backdrop of on-going change and technological advancement, it can be
hard to stay abreast of the latest thinking, policies and capabilities. With this in mind, this section of
Vital Energi's website (which will come online soon) has been designed to act as a useful source of
pertinent and easy to understand information.

So, whether you'd like to find out more about the latest funding initiatives and industry news, or you
simply want an overview of CHP/Community Energy and what it entails, and we will email you when
this section of our website goes live.

Welcome To Bical

Bical is one of the leaders in the successful development and production of Miscanthus (also known as
Elephant Grass). Bical has invested a large amount of time and resources into developing many end
uses for this crop, ranging from High value Equine Bedding, use in Composites and Bio-degradable
Plastics and also as one of the most economical and renewable energy crops on the market to day.

Miscanthus is a long-term crop when grown for cane production. There are records of Miscanthus
crops being well over 200 years old. At present the oldest crop in the UK is 20 years old and is still
producing the same yield of cane today that it was when it reached full yield potential in year 5 of its
life. (Currently cutting 22odt/Ha of cane — with no fertiliser or Pesticides) Wildlife, such as small hedge
birds, foxes, deer, game birds all thrive in the cover provided by the crop.

The cane will be cut, starting after two growing seasons, this can sometimes differ how ever and solely
depends on the location of where the crop is grown — the further south in the UK l.e. Penzance in
Cornwall — the crop can sometimes be cut for cane in the 1st year of planting, due to the milder climate
and the longer growing season, likewise with all our crops in Europe. Although it is important to point
out that all crops within the UK, should reach full yield potential between years 3 — 5.

BICAL has over 250 confirmed end uses on its books and is looking for interested growers to take
these opportunities forward. General information about Miscanthus.

Biomass - Environmental Benefits, Energy comparisons.

With the Governments "White Paper" hinting towards an increase in its target of energy being produced
from "Renewable Energy", the future for Miscanthus growers continues to look exciting. A link to the
Governments "White Paper" can be found in the news section, and here we explain the main reasons
why Miscanthus makes such a good Renewable Energy crop.
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