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1 PURPOSE AND SCOPE OF SUPPLEMENTARY PLANNING
DOCUMENTS (SPDs)

11

1.2

1.3

1.4

1.5

A Supplementary Planning Document (SPD) is a part of a local planning authority’s
Local Development Framework — in Sheffield’s case, the Sheffield Development
Framework (SDF).

Local Development Frameworks contain two types of document, Development Plan
Documents (DPDs) and Supplementary Planning Documents (SPDs).

Development Plan Documents contain the principal spatial and other planning policies.
They are subject to independent examination by a Planning Inspector and they carry
statutory weight. In the case of the Sheffield Development Framework the DPDs are:

e the Core Strategy (adopted 4 March 2009)
e the forthcoming City Policies and Sites document.

Supplementary Planning Documents (SPDs) provide greater detail on the policies in
the DPDs where it does not need to go through the statutory examination process.
They are, therefore, non-statutory documents. SPDs should always be read alongside
the Development Plan Documents that they supplement. Although they do not carry
the statutory status of Development Plan Documents, they are material considerations
in making planning decisions. They must also be subject to community involvement
as specified in legislation.

A Background Report on the guidelines in this SPD has also been produced, providing
further justification and explanation for the guidelines.

Sheffield City Council
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2 WHAT THE DEVELOPMENT PLAN DOCUMENTS SAY

21

2.2

2.3

24

2.5

2.6

The issues of climate change mitigation and adaptation, renewable energy and carbon
reduction, and flooding are covered in the Core Strategy in Chapter 11 (Global
Environment and Natural Resources).

Policy CS63, Responses to Climate Change, covers general principles for mitigating
and adapting to climate change. These include locating development sustainably,
designing developments to be energy efficient, and locating and designing development
to eliminate unacceptable flood risk.

Policy CS64, Climate Change, Resources and Sustainable Design of Developments,
sets out the policy requirements for ensuring buildings are as sustainable as possible.
It covers the reduction of emissions from new developments in the first section, and
the sustainable use of resources in new developments in the second section. The
supporting text to policy CS64 sets out the requirements for all new developments of
5 or more dwellings (including apartments) to achieve Code for Sustainable Homes
Level 3 (or equivalent) as a minimum, and all non-residential developments over
500sgm to achieve a BREEAM (Building Research Establishment Environmental
Assessment Method) rating of very good (or equivalent) as a minimum.

Renewable Energy and Carbon Reduction are covered under policy CS65, which sets
targets for renewable energy capacity in Sheffield for 2010 (in excess of 12MW) and
2021 (in excess of 60MW). The policy also sets out potential locations for the
development of larger-scale wind generation, and encourages connection to the City
Centre District Heating Scheme, and shared energy schemes.

Policy CS65 also sets a requirement for significant new-build developments and
conversions (size thresholds as in paragraph 2.3) to provide a minimum of 10% of
their predicted energy needs from decentralised renewable or low carbon energy, and
to generate further renewable or low carbon energy or incorporate design measures
sufficient to reduce the development’s overall predicted carbon dioxide emissions by
20%. This carbon reduction requirement can include the energy generated to satisfy
the 10% energy requirement. These requirements must be met unless it can be shown
not to be feasible and viable. Where it is not feasible to meet the requirements, a
contribution towards an off-site carbon reduction scheme may be acceptable.

Flooding is covered in policy CS67 Flood Risk Management. The first part of the policy
deals with reducing the extent and impact of flooding, and the second part covers
overriding cases for developing in a zone with a high probability of flooding. Key parts
of the policy include requiring the use of Sustainable Drainage Systems or sustainable
drainage techniques on all sites where feasible and practicable, ensuring safe access
to and from an area with a low probability of flooding, and not permitting housing in
areas with a high probability of flooding before 2016/17.

Sheffield City Council
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3 WHY MORE GUIDANCE IS NEEDED

31

3.2

The policies discussed in section 2 cover some issues which are relatively new to
planning. This SPD is needed to help applicants understand what they must achieve
to obtain planning permission. This actually involves only a few more specific guidelines,
expanding upon particular parts of the policies and supporting text:

green roofs (CS64/CS67)

reducing carbon emissions (CS65)

the definition of a ‘conversion’ (CS64 and CS65)

decommissioning renewable/low carbon energy generating infrastructure (CS65)

However, what many developers will need to satisfy the Core Strategy on design for
sustainability is not more policy guidelines but information about the range of ways in
which they could satisfy the targets in the policies. The choice of means of satisfying
the targets will be a matter for each developer and the Council does not wish to
prescribe any particular approach beyond what is already required by the Core Strategy.
So a Practice Guide on Climate Change and Design has been prepared, which provides
further guidance on various ways of achieving the requirements of the related Core
Strategy policies.
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4 GUIDELINE CC1 Green Roofs

Introduction

41

4.2

4.3

4.4

4.5

4.6

4.7

Core Strategy policy CS64 deals specifically with climate change, resources and
sustainable design. Paragraph 11.8 of the supporting text to this policy refers to the
contribution of green roofs as a method of reducing surface water run-off, and highlights
the link with policy CS67, which deals with flood risk management, including sustainable
drainage techniques.

Green roofs have a number of benefits, which support various Core Strategy policies,
as follows. They can reduce and attenuate surface water run-off (see policy CS67(a)),
help to improve air quality by absorbing particulate matter (policy CS66), and improve
biodiversity by creating habitats (policy CS63(j)). Green roofs can also help to minimise
the relative heating of urban areas (policy CS63(k)), and can reduce the need for
heating and cooling within buildings, therefore reducing carbon emissions (policies
CS63(d) and CS64). The topography of Sheffield means that roofs in the valleys are
highly visible, and well designed and constructed green roofs can make a striking
visual improvement, helping to strengthen Sheffield’s unique greenness (policy CS74).

There are also two relevant objectives within the Core Strategy. S11.1 states
‘Developments laid out, designed and constructed to minimise carbon emissions and
other harmful impacts on the climate and local environment, to reduce obsolescence,
to use energy efficiently, and to work with natural processes throughout the lifetime of
the building’. The inclusion of green roofs on new developments helps to meet this
objective. S11.3 states ‘The impact of flooding decreased by reducing surface water
run-off; not developing in locations where flood risk is unacceptable, but where
development cannot be avoided and the probability of flooding is high, implementing
appropriate mitigation measures’. Green roofs can help to achieve this objective, by
reducing surface water run-off.

Sheffield has a strong track record of securing green roofs and has the highest number
of green roofs of any UK city except for London. To date, planning permission has
been granted for approximately 100 developments which include green roofs;
approximately 40 of these have been completed and several others are under
construction.

Seven significant green roofs have been constructed within 1 mile of the City Centre,
and planning permission has been granted for several more including developments
on The Moor.

Notable in Sheffield is the development of green roofs which have high wildlife value,
and the green roof on Sharrow School has been designated as a Local Nature Reserve
by Natural England. A number of other green roofs have been designed specifically

to reduce run-off from the site and some to provide additional space for building users.

Developments of many different types have been constructed with green roofs, including
individual houses, apartment buildings, offices, educational buildings, a warehouse,
community buildings and a large supermarket.

Sheffield City Council
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Guideline CC1

Provided they are compatible with other design and conservation considerations, and
where viable, green roofs will be required on all larger developments, and encouraged
on all other developments. The green roof should cover at least 80% of the total roof
area.

Definitions

‘Green roofs’ — roofs on which plants are grown. Modern green roofs involve re-creating
natural environments using a multi-layered system, and can take various forms.

‘Larger developments’— 10 or more dwellings, or more than 1,000 sq m gross internal
floorspace.

Reasons for the Guideline

4.8

4.9

4.10

4.11

412

413

Sheffield is an Air Quality Management Area, and green roofs will help improve air
quality, by reducing the amount of airborne particulate materials.

Areas of the city are prone to flooding, and this problem is exacerbated by the increasing
quantity of hard surfacing. In addition, climate change is anticipated to make the
problem worse. Green roofs will reduce the amount of surface water run-off and delay
the time over which it occurs.

Green roofs will help to offset the effect of development, providing alternative areas
of habitat, increasing the ability of wildlife to survive within the urban area. Brownfield
land is amongst the most ecologically diverse land in Sheffield but the amount of
brownfield land is decreasing as development takes place. There is also a net loss of
other features of wildlife value within the urban area. As the effects of climate
changebecome more apparent, the character of habitat areas will change, placing
wildlife under further stress and green roofs will help to compensate for this.

Sheffield is known to be exhibiting the effects of an urban heat island, where the
difference in temperature between the urban area and the surrounding countryside is
growing. Health problems and increased energy consumption from air conditioning
are predicted as a result. Green roofs significantly reduce summer air temperatures
at roof level and keep buildings cooler.

In the most densely developed areas of Sheffield, up to 47% of land is covered by
roofs. Significant improvement in visual quality for both residents and workers will
result from the use of green roofs as an essential compliment to the increasingly high
standards which are now expected in other aspects of urban design.

Requiring green roofs on large developments will increase the environmental and
ecological value of the built environment. Green roofs on large and medium
developments could also potentially be used for recreation purposes, thus increasing
the amount of open space in the city. However, it is important that the purpose of the
green roof is clear, to avoid conflicts between, for instance, biodiversity and recreational
uses.
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414

415

4.16

The guideline provides for instances where green roofs are not compatible with other
design or conservation considerations, acknowledging that they may not be appropriate
on every development over the size threshold. Although a green roof can technically
be installed on any pitch of roof, it becomes more difficult and expensive the steeper
the pitch.

The size threshold for this guideline is in line with the threshold for major developments,
as defined in the Development Management Procedure Order (2010). Green roofs on
developments over this size threshold are more likely to be feasible and viable than
on smaller schemes with less roof area. It is accepted that incorporating green roofs
on individual houses may be less feasible than on a building containing apartments,
but the use of green roofs should still be considered for developments of individual
houses.

It would be unreasonable to require 100% green roof coverage, as roofs often have
areas that would be impractical to cover, such as plant or vents. 80% allows for these
areas, and ensures that green roof coverage is not merely confined to a small area of
the roof. Where it is not possible to achieve 80% coverage for financial or technical
reasons, developers will be encouraged to consider a smaller amount if appropriate.

Making it happen

417

418

419

4.20

The main method of achieving green roofs on new developments will be through the
process of development management. It is possible that there will be instances where
a developer can prove it is not financially viable to provide a green roof. In such a case,
the Council would need to see evidence to prove this.

Green roofs can last double the length of time of a normal roof, but they do need some
maintenance. Provision for maintenance should be made using a planning condition,
as part of the development management process.

Although green roofs result in additional construction cost, this will in most cases be

more than offset when ‘whole life costs’ are taken into account, due to reduced need
for drainage infrastructure, reduced energy consumption for cooling and extended roof
life.

In instances where the design of a building means it is not physically possible to
incorporate both a green roof and roof-mounted renewable/low carbon energy, the
priority will be to ensure the requirements of Core Strategy policies CS64 and CS65
are met. However, other options for achieving the policy requirements and incorporating
a green roof should be explored.

Other information
Core Strategy, Sheffield City Council, March 2009.

More information and guidance on green roofs can be found at www.livingroofs.org.

The Council’'s Sustainability Toolkit also contains guidance on green roofs, which can
be found at http://www.sheffield.gov.uk/in-your-area/housing-services/environmental
-sustainability/sustainable-housing/green-roofs.
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Case Studies

For case studies and information about green roofs in Sheffield, go to the Green Roof
Centre’s website - http://www.thegreenroofcentre.co.uk/pages/casestudies.html

The 2011 Code of Best Practice - http://www.thegreenroofcentre.co.uk/green roof code

Sheffield City Council
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5 GUIDELINE CC2 Reducing Carbon Emissions

Introduction

5.1

5.2

5.3

5.4

5.5

5.6

5.7

5.8

5.9

This guideline is needed to help with the implementation of policy CS65 (see paragraphs
2.4 and 2.5), following changes to the Building Regulations Part L (Conservation of
Fuel and Power) from October 2010, to tighten up the carbon reduction requirements.
The revisions place much higher standards on development, roughly averaging a 25%
reduction in carbon emissions beyond the requirement in the 2006 Building Regulations,
across different types of development.

Subparagraph (b) of policy CS65 requires a 20% carbon reduction for developments
of 5 or more dwellings, or more than 500 sq m gross internal floorspace. However,
requiring a 20% reduction beyond that required by the new Building Regulations Part
L would not normally be viable in the current economic climate for the majority of
developments. Compliance with part (b) of Policy CS65 will, therefore, not be required
for the duration of this Supplementary Planning Document.

Where it is not feasible to achieve part (a) of the policy, and additional carbon reductions
will be provided instead, evidence will be required to show this. The amount of energy
that would be needed to satisfy part (a) if it was feasible to do so will need to be
converted into carbon emissions, to show how the Building Regulations requirement
has been exceeded.

Towards the end of 2011, a review will be undertaken to determine whether it is
appropriate to raise the standards beyond the Buildings Regulations through the Core
Strategy policy, and if so, by how much. This will take account of any changes in the
economic climate and in the costs of the technology. This means that, although the
application of the 20% figure is relaxed in the short-term on viability grounds, the policy
is not abandoned.

In terms of carbon reduction, the 2010 Building Regulations requirements on average
equate to a slightly higher level than would have been achieved by the previous 2006
Building Regulations plus the additional 20% reduction required by CS65 (b). Therefore,
developments will be performing slightly better in terms of carbon reductions under
the 2010 Building Regulations than with the previous approach.

Part (a) of policy CS65 relates to predicted energy needs, and will still be applied as
set out in the policy. However, further provision is needed where this is not feasible.

In addition to carbon reduction, part (a) of the policy requires that significant
developments provide a minimum of 10% of their predicted energy needs from
decentralised renewable or low carbon energy unless it is not feasible or viable, and
any developments exceeding this 10% requirement will be particularly welcomed.

The requirement for a minimum of 10% decentralised renewable or low carbon energy
is currently fixed in the Core Strategy, but a review of the document could begin in
2013, which would provide an opportunity to increase the requirement as appropriate.

Policy CS65 supports the Council’s drive to increase the amount of decentralised
energy generation in the city, by encouraging connection to the City Centre District
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Heating Scheme, shared energy schemes in new developments, and by setting a
specific requirement for significant developments to generate a proportion of their own
energy needs from renewable or low carbon sources.

Guideline CC2

Where it is not feasible to achieve the requirements of part (a) of Core Strategy policy
CS65, and a contribution towards an off-site carbon reduction scheme would not be
possible, an equivalent reduction in carbon emissions should be achieved by improving
on the requirements of the Building Regulations Part L (Conservation of Fuel and Power),
unless it is not viable to do so.

Definitions
‘Not feasible’ — not physically possible on the site.

‘Not viable’ — not financially possible.

Reasons for the Guideline

5.10 There is a balance to be struck between ensuring carbon is reduced, and not placing

5.11

excessive demands on developers. This is already recognised in policy CS65, which
relaxes its targets where they can be shown not to be feasible and viable. Viability
would become a very significant issue if further reductions are sought.

Part (a) of policy CS65 follows from national policy in encouraging decentralised and
renewable or low-carbon energy. The policy also allows for a contribution towards
off-site schemes where it is not possible to incorporate it into the development. However,
the scope for spending such money on schemes that would genuinely add to the
generation of low-carbon energy (and not simply subsidise something that would
happen anyway) may sometimes be limited. In such cases the development should
still contribute to an equivalent reduction in carbon emissions but through design
measures on-site.

Making it happen

5.12 This guideline will be implemented through the development management process.

5.13

Where carbon reductions beyond those required by the Building Regulations are
proposed, evidence will be required to show this.

If the review shows that it is viable to require carbon reductions beyond the Building
Regulations standards, Guideline DES2 will be amended to reflect this. A mechanism
may be introduced to require developer contributions where the requirements cannot
feasibly be met on-site, but it is viable to provide a contribution towards an off-site
carbon reduction scheme (see Policy CS65).

Other information

Planning Policy Statement: Planning and Climate Change, Supplement to Planning
Policy Statement 1, Communities and Local Government, 2007.
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Core Strategy, Sheffield City Council, March 2009.

Additional notes

Note that 10% of predicted energy needs is not necessarily the same as half of 20% of
predicted carbon emissions. This is because they are measuring different things; kWh/year,
and kg/CO2/year or tonnes/CO2/year.

Sheffield City Council
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6 GUIDELINE CC3 The Definition of a ‘Conversion’

Introduction

6.1

Policy CS64 applies to new developments and ‘conversions’, but the term ‘conversions’
is not defined. Paragraph 11.12 of the supporting text to policy CS65 sets out the types
of developments that have to comply with parts (a) and (b) of the policy itself, and also
applies to both new-build developments and ‘conversions’. The lack of definition can
lead to uncertainty about the implementation of both of these policies. Therefore the
following guideline is needed to define the term ‘conversions’.

Guideline CC3

For the purposes of interpreting policies CS64 and CS65, a ‘conversion’ is any change
to a building involving significant physical works to the fabric of the building such as the
removal or reinstatement of walls or the creation of additional floorspace.

Reasons for the Guideline

6.2

6.3

6.4

In some instances, the purpose a building is used for can change, without needing
any significant physical changes to take place. This would be a change of use, but not
a conversion. The requirements of CS64 and CS65 would not need to be met in such
situations.

The above definition also recognises that a conversion is not necessarily a change of
use. For instance, it includes the subdivision of a residential property into self-contained
dwellings, even though this is within the same use class.

Although the guideline provides assistance in determining whether a development
constitutes a conversion, it is not possible to set out a precise rule that can be followed.
Therefore, all proposals for developments that are not new-build will need to be
considered to determine whether they are conversions, for the purposes of implementing
CS654 and CS65.

Making it happen

6.5

6.6

This guideline is not specifically about making something happen; its purpose is to
assist with the implementation of CS65 and to provide clarity for applicants and officers
on what the term ‘conversions’ means.

When taking a decision regarding the significance of the physical works, regard must
be given to whether it will be possible for the standards in Policy CS65 to be achieved
as part of the works.
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Other information

Core Strategy, Sheffield City Council, March 2009.

Practical examples

Examples of conversions:

Warehouse/mill building (B2) to residential (C3 or C4)
Large single dwelling (C3) to flats (C3 or C4)
Barn/farm building (sui generis) to residential (C3 or C4)

Examples of changes of use unlikely to include significant physical works:

Shop (A1) to estate agent (A2)
Shop (A1) to restaurant/café (A3)
Restaurant/café (A3) to drinking establishment (A4)

Sheffield City Council
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7 GUIDELINE CC4 Decommissioning Renewable/Low carbon
Energy Infrastructure

Introduction

71

It is important to consider the future of a site used for renewable or low carbon energy
generation beyond the useful life of the installation. If the installation is no longer
functioning, it needs to be removed and the site restored. Decommissioning generally
relates to wind turbines, but it can be an issue for other types of renewable or
low-carbon energy generation, such as biomass plants. Planning Policy Statement
25: Renewable Energy notes that the visual impact of wind turbines can be temporary,
if provision is made for the future decommissioning of the turbines.

Guideline CC4

Where permission is granted for larger-scale renewable or low carbon energy generating
infrastructure, provision must be made for the removal of the facilities and reinstatement
of the site if or when it is decommissioned.

Strategies for decommissioning must be submitted at the planning application stage,
and should take account of any proposed after-uses of the site. Issues to be addressed
include restorative measures, the removal of ancillary infrastructure, and landscaping.
It may be appropriate to allow some parts of the infrastructure to remain as part of the
strategy.

Definitions

‘Decommissioning’ — the process of removing renewable or low carbon energy
generating infrastructure, and restoring and reinstating the site.

‘Larger-scale renewable or low-carbon energy generating infrastructure’ —
stand-alone, grid-connected developments generating energy from renewable or low
carbon sources.

‘Ancillary infrastructure’ — additional equipment such as sub-stations, access roads
and anemometry masts.

Reasons for the Guideline

7.2

7.3

Decommissioning needs to be addressed at the planning application stage, to ensure
a satisfactory strategy can be achieved. If any after-uses are proposed for the site, it
is important to consider them to ensure the decommissioning supports the uses.

It is also important that developers show that funding will be available for
decommissioning, to ensure that it will be possible when the project ceases. The
components of a renewable/low carbon energy generating system can have scrap
value, which can help to cover the costs of restoring a site.
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7.4

Some parts of the infrastructure may be retained after decommissioning, for instance
leaving access tracks as part of a walking route. Infrastructure may also be left if doing
so would minimise disturbance to the site, such as leaving and covering the concrete
base.

Making it happen

7.5

7.6

7.7

A strategy for decommissioning will be secured through the process of development
management, and must be submitted with the planning application. A planning condition
will be used to secure the strategy. The implementation of the strategy will be triggered
by the expiry of the consent or in the event of the project ceasing to operate for a
specified period. The Council will monitor applications for large-scale renewable/low
carbon energy installations to ensure it is aware of expired consents or projects ceasing
to operate.

The specified period after which decommissioning must commence will depend on
the type and scale of installation, and possibly its location. The period will need to be
agreed with the local planning authority for each application.

Developers must demonstrate that funding to implement the decommissioning strategy
will be available when required. The decommissioning strategy must be linked to the
development rather than the developer, so that if the ownership changes during the
life of the project, the new owner will still be responsible for decommissioning.

Other information

Planning Policy Statement 22: Renewable Energy, Office of the Deputy Prime Minister,
2004.

Core Strategy, Sheffield City Council, March 2009.
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1 Introduction

11

1.2

1.3

1.4

This practice guide supports the implementation of Core Strategy policies CS63-67,
and Guidelines CC1 and CC2 in the Climate Change and Design Supplementary
Planning Document. These policies and guidelines relate to environmental sustainability.
The purpose of the guide is to provide information and advice on ways to achieve the
requirements of the policies and guidelines, and design environmentally sustainable
buildings. The practice guide covers a number of environmental sustainability topics
and issues which have arisen since the adoption of the Core Strategy.

The practice guide follows the structure of the Core Strategy policies and is designed
to be read alongside them. It contains a mixture of advice, case studies and references.
It is issued only to help developers needing more information about options for satisfying
the policies, not as a set of requirements.

It is important to note that the policies are interrelated, and should be considered
together as part of a holistic approach to designing for environmental sustainability.

Guidance on the wider principles of sustainable development, including transport and
the economy, can be found on the Council’s website, at
http://www.sheffield.gov.uk/sustainability.

Sheffield City Council
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2 CS63 Responses to Climate Change

The policy

a.

b.

g.
h

Policy CS63

Action to reduce the city’s impact on climate change will include:

giving priority to development in the City Centre and other areas that are well served
by sustainable forms of transport; and

promoting higher densities of development in locations that are well served by
sustainable forms of transport; and

promoting routes that encourage walking, cycling and the use of public transport;
and

designing development to increase energy efficiency and reduce energy consumption
and carbon emissions; and

promoting developments that generate renewable energy; and

reducing the volume of waste disposed of in landfill sites and generating energy
from waste.

Action to adapt to expected climate change will include:

locating and designing development to eliminate unacceptable flood risk
giving preference to development of previously developed land where this is
sustainably located

adopting sustainable drainage systems

encouraging environments that promote biodiversity, including the city’s Green
Network

designing development to minimise the relative heating of urban areas.

21

The policy distinguishes between reducing the city’s impact on climate change

(mitigation) and adaptation, and it is important to consider both when designing for
environmental sustainability. Mitigation involves reducing the emission of greenhouse
gases, notably carbon dioxide, and adaptation ensures that buildings can still function
in the future when the climate is expected to be significantly different.

The Energy Hierarchy

2.2

Parts (d) and (e) of the policy relate to energy efficiency and energy generation. These
are key issues to be considered when designing an environmentally sustainable
building. When thinking about designing an energy strategy for a building or scheme,
it is suggested that developers follow the principles of the Energy Hierarchy, as shown
in Figure 1:

Sheffield City Council




2.3

2.4

2.5

2.6
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Consume energy
more efficiently

Figure 1. The Energy Hierarchy

An energy strategy should follow the hierarchy from the bottom up. The first part is
addressed by how a building is located, oriented or designed to reduce energy
consumption. This could include using natural light and ventilation, or insulating a
building well to minimise heat loss. Once the energy consumption has been reduced,
the remaining energy consumption should be designed to be as efficient as possible.
This might include designing control and maintenance systems to optimise efficient
energy consumption, or installing energy efficient light fittings.

The last two (least preferred) parts of the hierarchy address the generation of energy,
prioritising the use of renewable or low carbon energy, with fossil fuels the last option
to be considered.

The first two sections of the Energy Hierarchy relate to parts (a) and (b) of policy CS64,
which are concerned with energy efficiency and making the best use of natural
resources such as solar energy, natural ventilation and natural light. Part (b) of policy
CS65 requires a reduction in carbon dioxide emissions, and is related to the first part
of the energy hierarchy. Where energy consumption is reduced, carbon dioxide
emissions are also reduced.

The third section relates to part (a) of policy CS65, which sets a requirement for
significant developments to produce 10% of their predicted energy needs from
renewable or low carbon sources.
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Climate Change and Design

Climate change adaptation

2.7 Sheffield’s Local Climate Impact Profile (2009) assessed changes to Sheffield’s climate
over the last 10 years, and considered likely future impacts. Some of the key trends
from the last 10 years were:

Increasing average annual temperatures — the warmest years, warmest month
and highest temperature have all been recorded since 1990

An increase in the number of days when temperatures exceed 30°C

Fewer days of lying snow

Reducing differences between the seasons.

2.8 Figure 2 shows the mean annual temperatures (30 year averages) recorded at Weston
Park weather station.
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Figure 2 . Mean annual temperatures (30 year averages) at Weston Park weather station

(Source: Sheffield 's Local Climate Impact Profile, 2009)

2.9 The Yorkshire and Humber Regional Adaptation Study: Weathering the Storm (2009)
sets out the key changes that may occur in the region by 2050. These include:

Annual average daily temperatures rising, by almost 2°C.

Extreme hot temperatures increasing, with summer temperatures more regularly
reaching 34°C.

A reduction in annual rainfall of up to 6%, less in upland areas.
Increased winter rainfall and decreased summer rainfall.
Reductions in the number of days of frost and snow.
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2.10

Climate Change and Design

It is important to plan developments with these changes to the climate in mind, to
ensure that they continue to function in the future. The first issue to consider when
designing for adaptation is the scale of the development. For the purposes of this
document, developments are considered at neighbourhood and building scale.
Guidance is given on designing for increased temperatures, and increased rainfall and
storm events, as these impacts are most likely to require specific design solutions.

Neighbourhood scale

2.1

A neighbourhood-scale development might include a mix of uses such as housing,
shops, and schools. In designing a neighbourhood, it is important to consider the
spaces between buildings and the areas of public realm.

Designing for increased temperatures

The Urban Heat Island (UHI) Effect
When designing for increasing temperatures, it is important to understand the urban heat
island (UHI) effect (see policy CS63, part (k)).

A UHI occurs where an urban area is significantly warmer than the rural area around it,
sometimes by up to 4-6°C. In Sheffield, the difference is currently around 2°C. This is
caused by:

UHIs are not a direct result of climate change, but that the intensity and frequency of UHI
events may increase as the climate changes.

Buildings and roads acting like giant storage heaters, absorbing heat during the day
and releasing it at night.

Decreased plant and tree cover leading to decreased evaporation (evaporation uses
heat so removes it from the air), and decreased reflection of heat.

The blockage of wind by buildings.

Human activity, including vehicles and industry.

Air pollution, which can cause a localised greenhouse effect.
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213

Increased temperatures as a result of climate change and the UHI could have a number
of impacts for Sheffield:

e Increased magnitude and duration of heat waves, leading to uncomfortable living
conditions and potentially increased mortality.

e Increased energy requirements for cooling.

e Changes to local wind patterns, leading to wind and fog.

Areas of public realm and spaces between buildings provide an opportunity to help
manage the effects of increasing temperatures, and provide cooling benéefits.

e Greeninfrastructure (see Core Strategy policy CS73, The Strategic Green Network)
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Climate Change and Design

Urban green spaces can cool air temperatures by as much as 1 to 2 degrees
Celsius'".

Trees may be sited in open spaces to create areas of shading to provide
cooler places on hot, sunny days.

Trees can also be sited in front of buildings to provide cooling inside them
where appropriate, particularly on glazed south elevations. Deciduous trees
are best for this, as they allow increased light and some heat in during winter.
Planting and trees can provide further cooling benefits through
evapotranspiration, which occurs when plants secrete water out through their
leaves, which draws heat as it evaporates, cooling the air around the plants.
One single tree with a crown of 30ft can evapotranspire up to 40 litres of
water a day, equivalent to removing all the heat produced by a small space
heater in four hours®®.

Low water-use planting works best as it reduces the need for watering.

All the above measures also have benéefits for the city’s