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1. Introduction


This report has been prepared by M Sustainability in consideration of the Bristol City 
Council Policies and the Sustainability and Practice note which details the relevant 
issues for the local authority. The application is for outline approval for a total of 1 new 
build dwellings.


It assesses expected energy demand for the site showing how energy and carbon 
dioxide emissions will be reduced through designing for minimum energy use and 
installing on-site renewable and low carbon energy sources.


It will outline the sustainable construction principles that will be incorporated into the 
design and outline the proposed developments energy requirements and subsequent 
CO2 emissions


Bristol City Council BCS 15 requires residential developments of more than 10 dwellings 
to provide evidence of energy efficient design and that 20% of predicted energy 
demand is met through renewable and low carbon sources. A final energy strategy, to 
outline how the 20% reduction can be met can be finalised through a suitably worded 
condition.


The development design proposes a 20% reduction on the total CO2 emissions as 
outlined within Bristol’s Climate Change and Sustainability Practice Note BCS14. The 
table on page 18 shows that there is proposed a significant improvement on the energy 
usage and CO2 emissions from Baseline measures.
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2. National Policy Requirements


The Climate Change Act 2008


Under the Climate Change Act the UK government is committed by law to reducing 
greenhouse gas emission by at least 100% of 1990 levels (net zero) by 2050 compared 
to 1990 levels. The government has set five-yearly carbon budgets which currently run 
until 2032. Through Climate Change Act the government has set a target to significantly 
reduce UK greenhouse gas emission by 2050 and a path to get there.


The construction and operation of UK buildings account for approximately 60% of 
national carbon dioxide emissions. Therefore, planning legislation seeks to mitigate the 
impact (in particular) of new construction in order to minimise these emissions and to 
meet the national targets.


National Planning Policy Framework


The National Planning Policy Framework (NPPF) sets out the overarching planning 
policies on the delivery of sustainable development through the planning system. The 
NPPF was published in early 2012 – updated in early 2019, with limited changes 
affecting the environmental sustainability requirements. It sets out the Government’s 
planning policies for England and how these are expected to be applied, moreover it 
compels planning authorities to facilitate and promote good quality and sustainable 
development.


Para 154


When determining planning applications for renewable and low carbon development, local 
planning authorities should:


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


(b) approve the application if its impacts are (or can be made) acceptable 49  . Once suitable 
areas for renewable and low carbon energy have been identified in plans, local planning 
authorities should expect subsequent applications for commercial scale projects outside 
these areas to demonstrate that the proposed location meets the criteria used in 
identifying suitable areas. National Policy Requirements
1

https://www.gov.uk/guidance/national-planning-policy-framework/14-meeting-the-challenge-of-climate-change-flooding-and-1

coastal-change
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3.  Bristol Core Strategy 14 - Sustainable Energy


In Bristol City Council published their “Bristol Development Framework, Core Strategy”. This 
Core Strategy has set out a strong commitment to promote sustainable development and high 
quality urban design. This publication clearly outlines the objectives and strategy for 
sustainable communities in Bristol, tackling the causes and effects of climate change, and 
maximising energy savings and energy efficiency within new buildings. 


BCS14 - Sustainable Energy


This sets out the criteria for assessing new renewable energy schemes, with a presumption in 
favour of large‐scale renewable energy installations. BCS14 requires new development to 
minimise its energy requirements and then incorporate an element of renewable energy to 
reduce its CO2 emissions by a further 20%. 


From the Bristol Core Strategy:


“Development in Bristol should include measures to reduce carbon dioxide emissions from energy 
use in accordance with the following energy hierarchy: 


1. Minimising energy requirements; 


2. Incorporating renewable energy sources; 


3. Incorporating low-carbon energy sources.             


Heat Hierarchy                                                  


Consistent with stage two of the above energy hierarchy, development will be expected to provide 
sufficient renewable energy generation to reduce carbon dioxide emissions from residual energy 
use in the buildings by at least 20%. An exception will only be made in the case where a 
development is appropriate and necessary but where it is demonstrated that meeting the required 
standard would not be feasible or viable. The use of combined heat and power (CHP), combined 
cooling, heat and power (CCHP) and district heating will be encouraged. Within Heat Priority Areas, 
major development will be expected to incorporate, where feasible, infrastructure for district 
heating, and will be expected to connect to existing systems where available. New development 
will be expected to demonstrate that the heating and cooling systems have been selected 
according to the following heat hierarchy: 


1. Connection to existing CHP/CCHP distribution networks 


2. Site-wide renewable CHP/CCHP


3. Site-wide gas-fired CHP/CCHP 


4. Site-wide renewable community heating/cooling 


5. Site-wide gas-fired community heating/cooling


6. Individual building renewable heating”
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How to comply


Compliance with the requirements of Policy BCS14 can be shown through following the 
guidance outlined in the Bristol City Council’s Climate Change and Sustainability Practice Note, 
dated July 2020 with addendum July 2023. The Climate Change and Sustainability Practice 
Note states the following requirements: 


“As such, the policy has four main strands: 


• To encourage major freestanding renewable and low carbon energy installations; 


• To reduce energy demand through the use of energy efficiency and conservation measures, 
including improvements in fabric efficiency and air permeability and use of passive design 
principles in new development; 


• To secure at least a 20% saving in CO2 emissions from energy use in new development through 
on-site generation of renewable energy; and 


• To ensure that heating and hot water systems are designed and specified in accordance with the 
heat hierarchy including, where appropriate, connection to a heat network.  “


In general terms, policy BCS14 aims to push developments towards energy efficiency 
measures, connection into district CHP systems and/or installing low and zero carbon 
technologies on site. An exception will only be made in cases where a development is 
appropriate and necessary but where it is demonstrated that meeting the required standard 
would not be feasible or viable.


Bristol City council are committed to achieving their goal as part of the climate emergency 
protocol. Currently all planning applications large or small are required to meet the heat 
hierarchy. In conjunction with energy efficiency in design, this will lead us towards the goal of 
carbon neutrality.


BCS15 - Sustainable Design and Construction


• Requires all development to engage with issues around sustainable design and 
construction. 


• Requires larger developments to be assessed against BREEAM and super major 
developments to be assessed using BREEAM Communities.


• Contains additional policy content relating to refuse storage and broadband 
provision. 


BCS16 - Flood Risk and Water Management


Principally addresses the issues around development in flood risk areas but also 
requires all development to include water management measures to reduce surface 
water run‐off, including sustainable drainage systems (SUDS). There will be a green 
roof installed on the first floor roof that will reduce run off and increase biodiversity.
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1. The Proposed Site


This report has been structured to demonstrate how the proposed development 
responds to both the local sustainability policies of Bristol City Council and the 
principles of sustainable development set out in the National Planing Policy Framework 
(NPFF)


Site and Surroundings


The application site comprises of proposed new building


Figure 1 Site 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Proposed development


The client seeks to create a 2 storey dwelling with a partial 3rd storey basemen below 
ground level. This house is to be situated behind the exiting house at no. 8 Druid Stoke 
Avenue
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2. Sustainability at 8 Druid Stoke Avenue


Sustainability has been considered for the development under the following chapter 
headings which reflect the Sustainable Development Themes of the NPPF and the 
guidance of the Core Strategy from Bristol City Council. 


Climate Change


One of the main challenges facing the UK and new development is the need to 
mitigate and adapt to a changing climate. The government is committed to tackling 
climate change and has an ambitious long-term goal to reduce carbon emissions by 
100% by 2050. 


Policies BCS13 through to 16 requires new developments to contribute to both 
mitigation of and adaption to the impacts of climate change and meet targets to 
reduce carbon dioxide emissions.


Mitigation


Climate Change Mitigation refers to efforts to reduce or prevent emission of 
greenhouse gases. Mitigation measures are incorporated throughout this section under 
various different headings as follows: 


• Energy and Carbon - including outline detail on super insulated, air tight and highly 
efficient services including outline design measures to passively reduce energy 
demand and finally the use of renewable and low carbon energy systems to meet 
the lower demand.


• Sustainable Design and Construction - includes the efficient use of natural 
resources and ensuring that methods of reducing waste are identified at early 
stages and materials with low embodied carbon are identified


• Sustainable Transport - includes measures to encourage cycling, walking, the use 
of public transport and use of  electric cars instead of journeys by private car.


Adaptation


Policy BCS16 states that developments should be designed to be resilient to extreme 
weather events including flood risk, rising temperatures and changes in rainfall. The 
following features will be considered:


• Spacing of the development to allow free air flow for ventilation and comfort


• Use of trees to provide shade, buffer wind and help mitigate against flooding 
(retaining soil and acting as a natural water retainer)


• Openable windows to allow for cross ventilation whilst keeping dwellings secure.
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• Larger capacity building gutters, downpipes and drainage to cope with additional 
rainfall 


• Green roof systems to reduce overheating in the summer months, buffer rainfall and 
increase biodiversity.


• Water butts to buffer additional rainfall
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3. Energy and CO2 emissions reductions


BCS14 Reducing energy demand and CO2 emissions


Provides criteria for assessing new renewable energy schemes, with a presumption in 
favour of large‐scale renewable energy installations. Requires development to 
minimise its energy requirements and then incorporate an element of renewable 
energy to reduce its energy by a further 20%.


The strategy will be considered in line with the energy hierarchy below considering 
options to demonstrate sufficient renewable energy generation to reduce energy 
emissions by 20%.


Baseline Energy Use and Carbon Emissions


The exact requirements of the development will be outlined at detailed design stage 
and then confirmed through energy modelling. The energy performance of the 
proposed development is therefore a pro rata calculation based on benchmark design 
stage Part L (SAP) data for dwellings. Therefore at this stage all elements of the energy 
strategy are preliminary, pending further design work prior to any reserved matters 
submission.


The proposed new dwellings will be designed and constructed in accordance with the 
energy hierarchy, aiming to minimise energy use and carbon emissions before 
considering low carbon energy and renewable energy technologies. 


The energy baseline (Part L 2020 ) is shown in table 1.
2

These figures are based on building regulations minimum standards, however the part 
of Bristol City Councils requirement is to provide “designs that are energy efficient and 
designed to reduce their energy demands” this is also in line with government policy to 
reduce residual emissions.


This approach has a number of benefits including:


• Carbon savings delivered are ‘locked-in’ for the lifetime of the homes (60 years or 
more) rather than the much shorter lifespan (around 25 years) of a renewable 
energy technology; 


• There are virtually no maintenance and/or replacement costs to maintain carbon 
reductions through improved fabric; and 


• No reliance on an occupier’s behaviour to deliver carbon reductions. In contrast, 
achieving carbon savings from renewable energy technologies requires education, 
awareness and often, behavioural changes from occupants. 
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• Programmers and room thermostats


This will mean a reduction in CO2 emissions and reduced running and maintenance 
costs. The client proposes the use of thermodynamic panels, although not included 
here it is thought they will be used for reduced the energy required for hot water in the 
dwelling.
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5.  Renewable Energy Generation on Site


Of the technologies considered: (PV, Solar Thermal, Air Source Heat Pumps, Wind, 
District Heating and CHP), Air Source Heat Pumps and PVs were considered the most 
appropriate option for the site. This was due to the nature of the site in terms of 
planning restrictions, financial investment required.


CHP


Bristol City Council has plans for mixed use district heating and CHP schemes.


Gas-fired combined heat and power (CHP) schemes in high-density urban areas are 
the most popular because the costs are viable, the technology is mature and heat 
networks benefit many users. 


CHP systems requires a significant infrastructure, and a substantial heat demand to be 
viable and therefore has been discounted within development, as the infrastructure is 
not yet available.


Wind


The first consideration for this technology is local wind speed. The Energy Saving Trust 
has established the wind speed at Druid Stoke Avenue to be 4.5 metres per second at 
10 metres above ground .  Wind speeds of less than 5 metres per second 3

are  unlikely  to provide a cost effective source of electricity (based on current 
technologies) and considering the neighbouring buildings and suburban environment it 
may not be the best placed to provide wind power.


A solution may be to mount the turbine beyond the zone of turbulence which may be 
15m or more in the air – there may be planning concerns from both an aesthetic and 
noise perspective. Turbines also carry high capital costs upwards of £35,000 for a 12 kW 
turbine.


Solar hot water systems 


Solar water heating systems use the energy from the sun to heat water stored in a hot 
water cylinder inside the building. 


Typical cost for 4m2 of flat plate solar hot water is approximately £2,800 with a payback 
period of around 6-10 years.  This could also benefit from the Renewable Heat 
Incentive.


There is west facing roof space so it could accommodate both PV and Solar thermal 
and if the buildings have a low heat demand it will be suited to solar thermal to 
supplement the hot water demand. This is a suitable technology.


 3
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Biomass heating


Biomass boilers such as Woodchip-fed systems remain very costly and the 
requirements for siting both the boiler and the fuel source were considered impractical 
for this development. 


Therefore use of this technology for the main heating system was considered to be 
inappropriate for this development. 


Heat pumps


Heat pumps take in heat at a certain temperature and release it at a higher 
temperature, using the same process as a refrigerator. Fluid is circulated through pipes 
buried in the ground and passes through a heat exchanger in the heat pump that 
extracts heat from the fluid. 


The heat pump raises the temperature of the fluid via the compression cycle to supply 
hot water to the building as from a normal boiler. Air source heat pumps work in the 
same way but use the air as the heat source rather than the ground.


Ground-source heat pumps are used to extract heat from the ground to provide space 
and water heating. The ground pipe system can be horizontal or vertical.


Ground Source heat pumps have a high capital cost and would be very disruptive to 
install, therefore they are not advised for this site.


Air Source Heat Pumps can deliver up to four units of electricity from one unit, they can 
be sized to provide heating and hot water and work best with highly insulated and air 
tight properties with underfloor heating. They are best sited on a South or West facing 
wall with good air flow.


As general guidance ASHPs require:


• Ample supply of ambient (outdoor) air, enclosed courtyards or alleyways are usually 
unsuitable. Manufacturers vary but as a guide 350mm gap behind units, 4m space 
in front of unit and ample air flow at sides


• Easy access for servicing schedule


• Some drainage below outside unit (small 400mm depth soakaway sufficient) to 
prevent ice build up from condensation dripping in cold weather, if the unit is wall 
mounted a tray connected to a waste pipe may be needed.


Heat pumps work very well on low energy houses.


Photovoltaic Panels


Photovoltaic Panel systems convert energy from the sun into electricity through semi-
conductor cells mounted in collector panels. The panels are connected to an inverter 
to turn the DC output into AC for use in the building to which they are attached and to 
be fed back into the grid when not required. 
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The current Feed in Tariff scheme yields guaranteed payments for 25 years for all 
electricity generated by the system and payment for electricity exported back to the 
grid. Typical cost for around 3kWp array is around £5,000 with a payback period of 
around 12 years. 


Photovoltaic arrays provide a quiet and effective renewable energy source with a 
relatively low aesthetic impact. The major benefit of PV systems is the significant 
reductions they can achieve in comparison to other technologies, in terms of CO2 and 
energy use.


PV are suitable in conjunction with ASHP, PV is a very complementary technology.


Air Source Heat Pump and Photovoltaics, chosen strategy


An Air Source Heat Pump for hot water and space heating is appropriate for dwellings 
with a low energy demand and this house will be well insulated, air tight. Air Source 
Heat Pump can provide low temperature hot water and heating. This is well suited as it 
can provide highly efficient heating and hot water heating in conjunction with around 6 
kWp of photovoltaics for the dwelling. The client proposes use of thermo dynamic 
panels which should further reduce the energy use in the dwelling.
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11. Water


Water


The BCS15 states that the water resources should be conserved. The appliances onsite 
will be low water use in line with the requirements of planning and Part G, full 
calculations in appendix A.


The potable water demand will be designed to be less than 125l/person/day as 
prescribed by Part G of the Building Regulations, this could be achieved by:


Dual flush toilets (6 full flush and 3 part flush)


Basin taps with 5 l/minute flow


Bath capacity of approximately 240 litres


Flow restrictors to bathroom taps of 3 litres per minute


Aerated shower heads for up to 9 litres per minute


Lower water usage dishwashers and washing machines


Water butts will be fitted to drainpipes for watering plants and general cleaning onsite.


Water Efficiency Measures on site


Water is a valuable resource and water conservation is key to environmental and 
sustainable design. It is proposed that low water usage fittings will be utilised 
throughout the development to minimise water consumption as well as within the site 
cabins. This will assist with keeping low usage throughout the construction phase.


Monitoring of water consumption through water metering will take place. Any 
inefficiency in the water distribution system should be detected in the unlikely event of 
leakage.


It would be recommended that the site workforce will have tool box talks to cover 
‘Energy and Fuel Efficiency’ as well as being made aware of the standard Environment 
Agency PPGs for pollution prevention guidance and groundwater pollution prevention. 
Whilst on site, energy and water consumption could be recorded and monitored.


12. Materials use


Materials will be considered for embodied impact and preferred materials will be 
locally and responsibly sourced, such as FSC timber, and BES certified roof tiles. Any 
replaced materials will be increasing efficiency overall for the lifecycle of the building.


Proposed Measures


A number of methods for maximising green infrastructure and procuring responsibly 
sourced materials will assist with the overall design. A number of methods are being 
used to assist with having minimal environment impacts including:


|M Sustainability                                              | www.msustainability.co.uk| Page |21



• Materials Specification - The building fabric and materials specified will have a low 
environmental impact. Where appropriate materials may be reviewed using the BRE 
‘Green Guide to Specification’ aiming to maximise the proportion of A+ or A rated 
materials. Materials may include reclaimed or recycled materials where appropriate.


• Maximise Recycled Content of Materials – A number of materials used 
commercially in the UK construction industry are manufactured using materials 
recycled from post consumer waste. A detailed analysis of the materials available in 
the UK is outlined on the government WRAP website and the National Building 
Specification (NBS) Greenspec website. The proposed development will be 
designed to give preference to natural materials and materials with a high 
percentage of recycled content.


• Responsible Sourcing of Materials: Where possible materials will be responsibly 
sourced.  The green guide will also assist with the materials selection. 100% of the 
timber used including the timber products will be legally and responsibly sourced.


• FSC Certified Timber – Certain timber products and materials available in the UK 
use tropical hardwoods from endangered or illegal sources. The development will 
endeavour to use timber from a temperate, well-managed source or manufactured 
from recycled timber waste. Timber will as far as possible be certified by the Forest 
Stewardship Council (FSC), which provides a product- specific chain of custody 
number confirming that the timber used in the manufacture of the product 
originates from a sustainably managed source.


• Low solvent / low VOC paints – Certain paints contain high levels of solvents or 
Volatile Organic Compounds (VOCs). High VOC paints emit the chemical contained 
in the paint into the internal air of a building, long after the building has been 
completed. These chemicals that are inhaled by the building occupants are 
considered to be a contributing factor in sick building syndrome. Low VOC products 
also have a benefit to construction workers in terms of health and safety. As far as 
reasonably possible, internal paints which have a low solvent / low VOC content will 
be used.


• Zero Formaldehyde MDF – Medium Density Fibreboard (MDF) is a timber panel 
product, which can be manufactured with new or recycled timber. Typically MDF is 
manufactured using formaldehyde, which is hazardous to health and is emitted into 
the internal air of a building, long after the building has been completed. MDF can 
be manufactured without the use of formaldehyde. The proposed development will 
seek to use zero formaldehyde MDF for internal skirting within the building. The 
potential for the use of MDF manufactured using recycled materials will also be 
assessed.


• Zero ODP and GWP Insulation – Certain foamed plastic insulation materials 
available in the UK are manufactured with substances, which deplete the ozone 
layer and/or contribute to global warming. The proposed development will give 
preference to insulation materials such as rock wool and mineral wool, which are 
manufactured with no ozone depletion potential (ODP) and low global warming 
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potential (GWP), while still giving consideration to thermal performance and fitness 
for purpose.


• Flexibility – the internal partitions should allow for adaptation which allows for 
alternative layout and reconfiguration should any future occupants wish to make 
changes. This would be subject to the practicalities associated with the choice of 
building material.


• Construction Site Impacts - The main contractor will have an environmental material 
policy used for sourcing of construction materials to be used on site.


13. Waste


Waste and recycling


The development will follow the waste management hierarchy (England Waste 
Strategy 2007 at www.defra.gov.uk), above.


This site will implement measures during the construction phase which aim to reduce 
substantial environmental impacts as advised in the NPPF (National Planning Policy 
Framework). Waste impacts will be mitigated through the following means:


Site Waste Management Plan


A SWMP will be used to help benchmarking, procedures and commitments for the 
minimising of and diversion of the site waste from landfill, as well as target benchmarks 
for resource efficiency, procedures and commitments to minimise non-hazardous 
construction waste and procedures for minimising hazardous waste as applicable


There are many opportunities to reduce waste on the site, such as careful storage of 
site materials, offsite construction where possible, consideration given to sizing in the 
design stage such as using manufacturers set sizes to reduce waste, take back 
systems such as those offered by plasterboard manufacturers, and re use of materials 
where appropriate.
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14. Pollution


On site and during construction, the following measures have been recommended:


• Pollution prevention measures and environmental controls to be included in the site 
specific induction, as well as delivery of relevant tool box talks


• Provision of site specific inductions


• Controls in place to control construction dust


Air Quality Management


During the construction phase of the development there is the potential for air quality 
impacts as a result of fugitive dust emissions from the site. Good practice dust control 
measures will be implemented and therefore the residual significance of potential air 
quality impacts from dust generated by demolition, earthworks, construction and track 
out activities is predicted to be negligible.


Internal and External Lighting


All fluorescent and compact fluorescent lamps will be fitted with high frequency 
ballasts to reduce the risk of health problems related to the flicker of fluorescent 
lighting. All internal fittings will be energy efficient (e.g. LED), and all external fittings will 
be low energy and controlled to avoid their use during hours throughout the day. The 
use of time clocks and PIR sensors may be considered where appropriate.


During construction works, any lighting will be kept to a minimum. Task specific lighting 
will be reviewed and detailed within a Construction Management Plan and monitored 
accordingly.


Flooding and Surface Water Runoff


The government’s flood map shows that there is a low risk of flooding in zone 1. There 
will be measures in place to reduce the surface water run off, there will be a green roof 
and attenuation tanks. The green roof should increase the biodiversity onsite.


ICT/Broadband


Broadband is available locally and the house will be designed to incorporate necessary 
wiring. 
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Appendix A SAP Calculations   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Appendix B Flood Risk
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Appendix C Broadband
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02/02/2024, 15:17 View broadband availability - Ofcom Checker title

https://checker.ofcom.org.uk/en-gb/broadband-coverage#pc=bs91dd&uprn=39317 2/2



Feedback
Accessibility Statement (https://www.ofcom.org.uk/about-ofcom/website/accessibility-checker)
© Ofcom

Broadband type Highest available download speed Highest available upload speed Availability

Ultrafast
1000 Mbps (Megabits per

second)
100 Mbps (Megabits per

second) 

Networks in your area - Virgin Media (https://www.virginmedia.com/), Openreach
(https://www.openreach.com)

Click on a network’s name to be directed to a website where you can find out about service availability and how to request a service
from them or one of their partners.

You may be able to obtain broadband service from these Fixed Wireless Access
providers covering your area.

About this broadband checker

Find out what these results mean 




