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1 Project Overview 

1.1 Introduction   

This sustainability study was prepared by Environmental Economics Ltd on behalf of 

Lochailort Thames Quarter. The report assesses measures to reduce the carbon emissions for 

the domestic housing on site through an improvement in materials and products used. 

The address for the site is: 

16 North Street 

Reading 

Berkshire 

RG1 7DA 

 

1.2 Description of Site 

This report addresses a large domestic development being undertaken by Lochailort Thames 

Quarter, and does not include any further proposals for subsequent developments or non-

residential parcels. 

 

1.3 Policy Brief 

The planning authority for this site is Reading Borough Council. The relevant conditions are 

as follows:  

‘Proposals for new development, including the construction of new building and the 

redevelopment and refurbishment of existing building stock, will be acceptable where the 

design of the buildings and site layouts use energy, water, minerals, materials and other 

natural resources appropriately, efficiently and with care and take account of the effects of 

climate change.  

To meet these requirements: - 

 

A. All new housing is required to meet the most up to date Eco-homes (Code for 

sustainable homes) ‘Very Good’ as a minimum standard, and all new commercial 

developments are required to meet the most up to date BREEAM ‘Very Good’ as a 

minimum standard; 

B. On developments of more than 10 dwellings or 1000m2 of floor space, ensure that 

50% of the provision meets the most up to date ECO-Homes (Code for Sustainable 

Homes) Excellent standards; 

C. All new developments maximise the energy efficiency and energy conservation 

measures in their design layout and orientation to reduce overall energy demand; 
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D. All developments of more than 10 dwellings or 1000m2 of floor space, to incorporate 

on-site generation of energy from renewable sources and energy efficient design 

measures (including the use of CHP where appropriate) to off-set at least 20% of 

predicted carbon dioxide emissions from the estimated energy usage of the 

completed and occupied development; 

E. All developments reduce mains water use and demonstrate that water conservation 

measures are incorporated so that predicted per capita consumption does not 

exceed the appropriate levels set out in the Code for Sustainable Home. 

F. Developments incorporate sustainable urban drainage facilities and techniques as 

part of the layout of a development as appropriate and as advised by the 

Environment Agency, including minimising the size of impermeable areas so that 

peak run-off and annual water run-off is reduced where possible and in any case is 

no greater than the original conditions of the site. Particular care will be needed in 

areas of flood risk where different solutions may be required. 

G. New buildings shall be orientated to maximise the opportunities for both natural 

heating and ventilation and reducing exposure to wind and other element; 

H. Proposals involving both new and existing buildings shall demonstrate how they have 

been designed to maximise resistance and resilience to climate change for example 

by including measure such as solar shading, heating and ventilation of the building 

and appropriately coloured materials in areas exposed to direct sunlight, green and 

brown roofs, etc.; 

I. Use of trees and other planting, where appropriate as part of a landscape scheme, to 

provide shading of amenity areas, buildings and streets, designed with plants that 

carefully selected, managed and adaptable to meet the predicted changed climatic 

conditions; and 

J. All developments shall minimise the impact of surface water runoff from the 

development in the design of the drainage system. 

K. Any development of more than 20 dwellings and/or non-residential development of 

over 1000m2 shall consider the inclusion of a CHP plant, or biomass-fuelled heating 

scheme, or other form of decentralised energy provision, within the site, unless it can 

be demonstrated that the scheme is not suitable or feasible for this form of energy 

provision. 

L. Where there is existing decentralised energy provision including a CHP plant or 

district energy network present within the vicinity of an application site, further 

developments of over 10 dwellings or non-residential development of over 1000m2 

will be expected to link into the existing decentralised energy network or 

demonstrate why this is not feasible. 

 

Reason: To help mitigate and adapt to climate change and reduce greenhouse gas emissions 

in accordance with Core Strategy Policies CS.1 DM1 and DM2.” 
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1.4 Policy CS.1 Sustainable Construction and Design  

The policy will be promoted and implemented through the development control process in 

conjunction with policies contained within the ~Councils Development Control Document 

and the Councils Supplementary Planning Document on Sustainable Design and 

Construction. 

 

1.4.1 Targets: 

 Increase in levels of new development achieving Eco-homes and BREEAM ‘very good’ 

and ‘excellent’ ratings to 100% by 2012 

 Increase in the generation of energy from on-site renewable sources to 100% of 

major developments by 2012. 

 50% of all minor and major applications to contain sustainable drainage systems 

bearing in mind that not all sites are suitable for the installation of sustainable 

drainage systems 

 

1.4.2 Indicators: 

 Renewable energy capacity installed by type from application details. 

 Percentage of major developments achieving Eco-Homes and BREEAM ‘Very good’ 

and ‘excellent’ ratings. 

 Number of planning applications that include sustainable drainage systems. 

 

1.5 Policy DM1: Adaptation to climate change  

All developments will demonstrate how they been designed to incorporate measures to 

adapt to climate change.  

 

1.5.1 Target: 

The policy aims to ensure appropriates measure to adapt to climate change are incorporated 

within development. This policy will help improve the quality of life for those living, workings, 

studying in and visiting the Borough, ensure new developments is accessible and sustainable 

and will meet the objectives of Reading Sustainable Community Strategy, which highlights 

the importance of environmental issues, climate change and sustainability. 

 

1.5.2 Indicators: 

The core strategy already includes a target and indicator for inclusion of sustainable drainage 

systems on 50% of schemes, which will continue to be monitored. 
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1.6 Policy DM2: Decentralised Energy 

In meeting the most up to date Ecohomes or BREEAM standard, developments of the sizes 

set out below shall demonstrate how consideration has been given to securing energy for 

the development from a decentralised energy source, including CHP. 

 

1.6.1 Target: 

The policy aims to provide a clear direction at to the types of sites and localities suitable for: 

1) The introduction of decentralised energy, including CHP to the Borough 

2) Future connections to existing decentralised energy plants, thereby maximising 

opportunities for decentralised energy.  

This policy will help improve the quality of life for those living, workings, studying in and 

visiting the Borough, ensure new developments is accessible and sustainable and will meet 

the objectives of Reading Sustainable Community Strategy, which highlights the importance 

of environmental issues, climate change and sustainability. 
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1.7 Key Information 

This section contains key information with regards to how this sustainability statement will 

progress the requirements of the building regulations and planning documents of Reading 

Borough Council. 

 

1.7.1 Redacted/Altered Policy Points 

1.7.1.1  Point A 

It should be noted that the most recent version of Ecohomes – Code for Sustainable Homes 

– was withdrawn and is therefore no longer a requirement. The Code for Sustainable Homes 

manual can however be used as a guide to achieving sustainability as it sets out different 

performance standards that could be used to make a dwelling sustainable and energy 

efficient.  

The North Street/Weldale Street development consists of 47 residential units and no non-

residential units. This means that any BREEAM requirement does not apply to this build 

Taking these points into account, point A in the policy brief is not relevant to this 

development. 

 

1.7.1.2  Point B 

As Code for Sustainable Homes is no longer applicable, this point is not relevant to this 

development. See section 1.7.1.1 Point A for more information as to why the Code for 

Sustainable Homes is no longer applicable. 

 

1.7.1.3  Point D 

It should be noted that due to recent changes to the building regulations, the requirement in 

Policy CS1 for the ‘off-set to be at-least 20% of predicted carbon dioxide emissions’ has now 

been superseded for both residential and non-residential developments.  

This means that with regards to the policy brief in section 1.3, point D is now no-longer 

relevant. 
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1.7.1.4  Point E 

Within new developments potable water consumption is governed by Approved Document 

G. The Code for Sustainable Homes has been withdrawn and so this is not relevant. 

 

1.7.1.5  Point F 

This policy is not relevant and the orientation of the individual dwellings cannot change as 

they are situated in an apartment block constrained by the existing site position. 

 

1.7.1.6  Point L 

There are no district heating or CHP fed heating networks in the local vicinity and therefore 

this point is not applicable to this development. 
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1.8 Targeted Policy Issues 

The following points shall be contained in a sustainability appraisal in section 2.  

1. All new developments maximise the energy efficiency and energy conservation 

measures in their design layout and orientation to reduce overall energy demand; 

2. All developments reduce mains water use and demonstrate that water conservation 

measures are incorporated so that predicted per capita consumption does not 

exceed the appropriate levels set out in the Code for Sustainable Homes or BREEAM 

Standards. 

3. Developments incorporate sustainable urban drainage facilities and techniques as 

part of the layout of a development as appropriate and as advised by the 

Environment Agency, including minimising the size of impermeable areas so that 

peak run-off and annual water run-off is reduced where possible and in any case is 

no greater than the original conditions of the site. Particular care will be needed in 

areas of flood risk where different solutions may be required. 

4. Proposals involving both new and existing buildings shall demonstrate how they have 

been designed to maximise resistance and resilience to climate change for example 

by including measure such as solar shading, heating and ventilation of the building 

and appropriately coloured materials in areas exposed to direct sunlight, green and 

brown roofs, etc.; 

5. Use of trees and other planting, where appropriate as part of a landscape scheme, to 

provide shading of amenity areas, buildings and streets, designed with plants that 

carefully selected, managed and adaptable to meet the predicted changed climatic 

conditions; and 

6. All developments shall minimise the impact of surface water runoff from the 

development in the design of the drainage system. 

7. Any development of more than 20 dwellings and/or non-residential development of 

over 1000m2 shall consider the inclusion of a CHP plant, or biomass-fuelled heating 

scheme, or other form of decentralised energy provision, within the site, unless it can 

be demonstrated that the scheme is not suitable or feasible for this form of energy 

provision. 
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2 Sustainability Appraisal 

2.1 Summary 

This section will discuss the sustainable design of the North Street/Weldale Street site. As 

mentioned above the Code for Sustainable homes criteria shall not be included in this 

section however, where relevant, the Code for Sustainable Homes manual shall be referred as 

guidance for sound performance data when attempting to achieve sustainable design and 

build. 

 

2.2 Sustainable Design 

The proposal is to erect 1 block of 47 new flats with parking, cycle storage and private space. 

The proposed building is to be of varying storeys of 2.5 to 4.5 storeys high. 

 

 

This report will cover the following categories relating to the sustainable design of buildings 

to allow the design team to consider their inclusion during the detailed design stage: 

 Energy Efficiency and Energy Conservation 

 Water Conservation 

 Flood Risk 

 Adaptation to climate change 

 Surface Water 

 Low Carbon Technologies 

  

Figure 1 
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2.3 Energy Efficiency and Energy Conservation Measures 

2.3.1 Dwelling Emission Rate 

In order to minimise the CO2 emissions from the proposed build, it is suggested that a fabric 

first strategy be prioritised during the design process. 

 

2.3.2 Energy Efficiency 

To minimise heat loss and maximise the efficiency of the proposed build, the proposal could 

incorporate the following:  

 Insulated roofs, walls and floors  

 Double glazed windows  

 Ventilation incorporated onto the design to avoid condensation  

 Energy efficient lighting  

 Natural daylight to all habitable rooms  

The lower the heat loss factor for each individual element, the higher the efficiency of the 

build.  

 

2.3.3 Energy Efficient White Good 

This category is designed to encourage the use of energy efficient white goods with the 

intention of decreasing the appliance use related CO2 emissions of the dwelling. The EU 

Energy Efficiency Labelling Scheme can be used as a source of information as the energy 

consumption of appliances. An appliance will have a higher rating the less energy it 

consumes. Some suggested ratings are as follows: 

 A+ Fridges, Freezers and Fridge Freezers 

 A rated dishwasher & washing machine 

 B rated tumble dryer 
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2.3.4 Energy Display Devices 

The introduction of smart metering into new build homes is a simple and cost effective 

solution, allowing the occupant to constantly monitor their own energy consumption. This 

provides them with the information necessary to make changes within their home which in 

turn will affect the carbon emissions across the whole site. See figure 2 for an example of a 

smart meter. Consideration for the inclusion of such a smart meter will be undertaken once 

detail design is underway and utility providers are consulted. 

 

 

2.4 Water Conservation Measures 

2.4.1 Water Consumption 

To minimise the use of water, the proposal could incorporate the following: 

 Water saving devices (dual flush /low flush toilets) 

 Low flow rate water devices 

By minimising the consumption of potable water in a dwelling, the amount of waste water is 

decreased. The intention is to decrease water usage by decreasing the amount of water 

consumed by household appliance, toilets, sinks and showers. 

One way that Water consumption could be minimised is if each dwelling has a water 

consumption rate of less than/equal to 105l/p/day. 

A Part G compliant water consumption assessment tool will be prepared to confirm the 

design potable water use as part of the building regulations submission. 

  

Figure 2 
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Figure 3 

2.5 Flood Risk 

The proposed build is located in a low flood risk area. This can be seen in figure 3. 

   

 

 

According to the Environment Agency, the site is located in a low flood risk area. 

The planning team have commissioned a detailed geotechnical report regarding more 

detailed analysis of the ground conditions. Once detailed design is underway the design 

team will need to refer to this report and undertake detailed analysis of Sustainable Urban 

Drainage Strategies in order to alleviate any resulting local issues.  
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2.6 Adaptation to Climate Change 

2.6.1 Thermal Comfort 

The phenomena of overheating in new build residential development is generally confined 

to single aspect apartments with large extents of south / south westerly facing glazing. This 

can result in significant solar gain with limited opportunity to expel the heat via ventilation. 

The residential units at North Street/Weldale Street comprise a block of apartments, with the 

building height ranging from 2.5 storeys to 4.5 storeys. As seen by the indicative floor plan in 

appendix C, there are a small portion of single aspect south facing flats however, the 

development will be subject to an overheating check when the Part L 2012 SAP assessments 

are undertaken, which include an assessment of overheating risk.   

 

2.6.2 Daylighting 

In order to improve the quality of life of the future occupants, all habitable rooms (where 

applicable) shall benefit from natural lighting. 

Good daylighting design is recommended for a number of reasons. Provision of natural light 

not only decreases the need to use energy to lighting but also can lead to an improvement 

in the quality of life of the occupant. All habitable rooms will benefit from tall glazed areas in 

order to increase daylight ingress. 

A full daylight and sunlight assessment will be considered in order to inform the design 

process once planning is concluded. 

 

2.7 Ecology 

A Tree Survey has been commissioned to provide vital information on the maintenance of 

the site ecology. Some important notes from Stage A of the Tree Survey can be seen below: 

 The starting point of site layout design should be to avoid the RPA (root protection 

area), with protective measures taken (isolated cases) where this is not possible. 

 Where intrusion with the RPA is unavoidable then its impact on the tree can be 

mitigated by specialist measures. These are detailed in the Tree Survey report. 

 Replacement planting can ensure the continuity of tree cover where tree removal is 

unavoidable. Offsite provision may be considered in some circumstances but this will 

require negotiation with the local planning authority. 

For more information on the site ecology, please refer to Tree Survey report by others. 
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2.8 Low Carbon Technology 

A Section on the feasibility of CHP is included in the Low and Zero Carbon technology Study 

in section 3.3.4.  
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2.9 Materials 

2.9.1 Responsible Sourcing of Materials 

This section relates to the management of a construction project from the point at which the 

materials for its components are sourced (for example harvested or mined) through 

manufacture and processing.  

The BRE Green Guide is used to examine the environmental impact of the construction 

materials commonly used in generic buildings. 

During detailed design the design team will endeavour to include construction elements 

rated as a minimum of “D”, but with ambitions to achieve “A” or “A+”. 

 

2.10 Waste Management 

2.10.1 Recycling 

Reading Borough Council operate recycling, general waste and garden waste collections on 

alternating weeks, therefore there is a need for adequate space to store a sufficient amount 

of waste storage containers. The space should be accessible for all, with sufficient space to 

manoeuvre a wheelchair around, whilst keeping each necessary bin accessible. 

The design team will provide recycling and landfill waste storage within the kitchen 

layout of each dwelling and appropriately sized communal storage within the project 

boundaries. 

This provision will encourage recycling from the dwelling occupant by providing a 

means to recycle in each individual dwelling. 
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Figure 4 

2.11 Sustainable Transport 

2.11.1 Public Transport 

The proposed build is located on the North/Weldale Street corner. As seen from figure 4, 

there are several bus stops and train stations nearby. This creates a number of sustainable 

alternatives for any future occupants. 

 
 

 

 

2.11.2 Cycle Storage 

The overall aim of this section is to promoted bicycles as a sustainable mode of transport, 

thereby decreasing the need for short car journeys which in turn translates to a decrease in 

CO2 emissions associated with car usage.  

The proposed build has accounted for up to 47 cycle spaces in the design. The increased 

capacity for cycle storage spaces is designed to encourage the use of sustainable transport 

in Reading Borough Council. Figure 5 is an example of where the cycle storage could be 

placed in context to the building (bottom left corner). 
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Figure 5 
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3 Energy Assessment 

3.1 Assessment Methodology 

Environmental Economics have modelled the proposed dwellings using NHER Plan Assessor 

software. The software provides a number of outputs which can be used to assess and 

compare the improvements from any number of build specifications in terms of: 

 Building regulations compliance 

 Energy usage per year (kWh/annum) 

 Carbon emissions as a measure of building regulations compliance (kg CO2/m2/year) 

 Energy costs per year (£/annum) 

 More detailed breakdowns by end use (space heating, water heating, cooking, 

lighting, appliances) 

 Code for Sustainable Homes compliance 

 Effective air change rate 

 

Each of these outputs can be used in different ways to analyse the performance of the 

dwelling. The total regulated carbon emissions for each property is based upon: 

 Space heating 

 Water heating 

 Electricity for pumps and fans 

 Electricity for lighting  

 

The total emission of carbon for the site is calculated for each of the models, and then the 

difference used to establish the level of improvement. In order to achieve this two 

representative apartment types have been modelled, Apartment Type C and Apartment Type 

F. These apartment types can be seen on the indicative floorplan in Appendix C. 

The emissions calculation for the space and water heating, as well as the electricity for 

pumps, fans and lighting were all assessed using the Standard Assessment Procedure (SAP 

2012) through version 6 of the NHER Plan Assessor software. SAP worksheets for all 

templates can be found Appendix E. 
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3.2 Designing buildings to cope with more extreme temperatures 

3.2.1 Overheating Risk  

The phenomena of overheating in new build residential development is generally confined 

to single aspect apartments with large extents of south / south westerly facing glazing. This 

can result in significant solar gain with limited opportunity to expel the heat via ventilation. 

The residential units at North Street/Weldale Street are located in a block of flats, with the 

building height ranging from 2.5 storeys to 4.5 storeys. The proposed designs should be 

modelled using SAP 2012; this includes an assessment of overheating risk. By complying with 

current building regulations the flats should mitigate the risk of summer overheating. 

 

3.3 Reducing energy demand through efficiency 

3.3.1 Design Philosophy 

Lochailort Thames Quarter has upgraded a number of elements from a standard build 

specification in order to improve energy efficiency across the development. The site adopts 

the good design principles endorsed and promoted by The Zero Carbon Hub, the 

construction industries’ key advisors and partners with the Governments Communities and 

Local Government Department. This guidance follows the general good principles of energy 

efficiency as the industry moves towards zero carbon. The principles are illustrated in figure 6 

below. 

 

 

 

 

 

 

 

 

  Figure 6 
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In order to reduce the residual carbon emissions a number of improvements were made to 

the standard material and product specification. These improvements include: 

 

 Upgraded heating and hot water controls 

 Delayed start thermostat 

 Design air permeability of 5.01m3/hr/m2 

 Improved thermal bridging details 

 

3.3.2 Product Improvements 

The systems used in a property to supply hot water and heating, as well as control it, are 

important to the overall energy demand of a property. The 2013 Building Regulations state 

that all systems and their controls must adhere to the minimum standards shown in 

Domestic Heating Compliance Guide. 

For a mains gas fired system the minimum boiler efficiency required is 86%. The Developer 

intends to use high efficiency condensing boilers throughout the site for both combination 

and cylinder based systems. These boilers achieve a SAP 2012 rated efficiency of at least 89% 

and are recommended by the Energy Saving Trust.  

Finally 100% Low-E lighting fixtures shall be fitted to all properties. 
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3.3.3 Fabric Improvements 

The building fabric for all dwellings was improved from basic compliance with Part L1A 2013 

to an enhanced specification. These fabric improvements reduce the space heating 

requirement upon a property. The improvements have been made through a combination of 

upgraded materials and increased insulation thicknesses. Enhanced glazing with a larger 

transmittance factor allowing for increased solar gains will also be used. These fabric 

improvements reduce the space heating requirement for a property. Changes to the U-Value 

of external elements are shown in table 1 below. 

Element Minimum 

Standard 

Potential Specification 

- W/m2k Description W/m2k 

Walls 0.30 125mm Full Fill Cavity 0.23 

Roof 0.20 
400mm Mineral Wool Horizontal 

Ceiling, Loft Space 
0.11 

Floors 0.25 150mm TE Platinum  0.13 - 0.14 

Doors 2.00 Timber Door 1.31 

Glazing 2.00 Double glazed Low-E, u-PVC frame 1.41 

Table 1 

As improvements are made to the thermal conductivity of main elements, thermal bridging 

and air permeability becomes increasingly significant in the overall fabric performance. 

Lochailort Thames Quarter utilised Concrete Block Association (CBA) thermal bridging 

details, which achieve lower heat loss levels in comparison with standard practice. 

As a result of following these junction details and focusing on build quality air permeability 

will also decrease. A target air pressure rating of 5.01m3/hr.m2 has been set for all units on 

site which is a 50% improvement on the maximum allowable rating in the 2013 Building 

Regulations.  
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3.3.4 Low and Zero Carbon Technologies 

3.3.4.1 Photovoltaic (PV) Cells 

The efficiency of PV cells has improved rapidly over the last 15 years. This has made a 

previously uneconomical technology an increasingly viable solution to rising energy costs 

and demand. The cells can be produced in a variety of formats but are typically 

manufactured as a panel or a roof tile for domestic housing applications. 

The PV system typically produces direct current 

(DC) which is then sent through an inverter to 

supply the house with electricity. If a greater 

amount of electricity is produced than used by the 

household, this extra can be sold back to the 

national grid, as can be seen in figure 7. 

A PV cell is assessed on its peak power rating. This 

is tested by exposing the cell to the equivalent of 

full solar radiation and measuring the power 

output. The peak power is input into the NHER 

software as well as the physical attributes of the 

installation such as pitch, orientation and over-

shading. A total energy saving per year can then be 

calculated through SAP for the PV installation. This 

is then offset against the electricity energy demand 

for the house. 

  

Figure 7 



Environmental Economics Ltd  November 18 

North Street/Weldale Street - Sustainability Statement 22 

 

3.3.4.2 Solar Hot Water (SHW) 

SHW systems provide hot water to a 

household usually in conjunction with a 

conventional boiler and cylinder system. 

Because of this they are best suited to 

houses with a need for a cylinder hot 

water system rather than a combi boiler. 

 

There are two main SHW systems; 

evacuated tubes and flat plate collectors. 

Evacuated tubes are more efficient at 

transferring solar irradiation to the fluid 

although flat plate collectors are 

considered to be better aesthetically and 

to install. An example of the latter can be 

seen in figure 8. 

 

The final energy contribution to the household, calculated through SAP, is based on a 

number of factors: 

 Pitch, orientation and over-shading  

 Heat absorption efficiency for the collector  

 Average hot water usage of the dwelling 

 

The majority of the energy savings will be made in the hot water demand for the dwelling 

however, adding a SHW system will impact upon other energy demands. 

  

Figure 8 
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3.3.4.3 Air Source Heat Pumps (ASHP) 

ASHP provide heating and hot water to a home 

through thermal energy gathered from air outside 

the dwelling. Systems can be designed to work in 

conjunction with a boiler system but in the case of 

energy efficient new builds it is possible for an 

ASHP unit to provide 100% of the heating and hot 

water demand. 

 

The thermal performance of the unit depends on the outside temperature as well as the 

unit’s Coefficient of Performance. This is the ratio of thermal energy produced to energy 

used. A typical value for this would be around 3.5, meaning that for every 1kW of electricity 

consumed the unit would provide 3.5kW of thermal energy to the household. This efficiency 

leads to large carbon and energy savings for both space and water heating. 

 

ASHP are assessed by their power output and the size of unit chosen depends on the 

demand from the household. An example external unit can be seen above in figure 9. The 

units with a larger power output can provide a larger amount of hotter water even in colder 

climates 

 

3.3.4.4 Ground Source Heat Pumps (GSHP) 

GSHP provide heating and hot water to a dwelling 

through geothermal effects. A GSHP system 

would offset the energy demand from the main 

space heating. There is, however, an additional 

electricity demand for the pump and control 

system. This would reduce energy savings from 

the installation. 

 

 

GSHP are expensive to install and rely on having 

appropriate ground conditions and suitable space around the dwelling for the pipe looping. 

Energy savings are dependent upon the type of system being replaced and the way the 

system is operated by the homeowner. A typical system can be seen above in figure 10. 

  

Figure 9 

Figure 10 
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Figure 11 

3.3.4.5 Biomass Heating Systems 

Biomass heating systems burn fuels, 

considered carbon neutral, to heat 

the water required for a dwelling. 

There are a large variety of systems 

available and choice depends on the 

type of fuel to be burned and the 

level of automation. 

 

The system would offset the energy 

demand from the hot water and main space heating. However, biomass systems typically 

require a large amount of maintenance and monitoring. An example system can be seen in 

figure 11. 

 

The savings from such a system, in terms of CO2 and money, depends upon what it is 

replacing. The savings are greatest when replacing an electrical hot water system but are 

considerably less for replacing mains gas. 

 

3.3.4.6 Wind Turbines 

 

Wind turbines provide electricity directly to a dwelling. 

They can be added to a property in two ways: pole 

mounted or building mounted. The pole mounted systems 

are free standing and therefore require enough space 

around them to allow for the construction and 

maintenance of the structure, as well as to allow for 

efficient operation. The building mounted systems have a 

lower power output but do not require additional 

structures, as can be seen in figure 12. 

 

The energy produced from a wind turbine is heavily 

dependent upon the surrounding landscape. The energy 

saved will be offset against the electricity usage of the 

dwelling.  

 

  

Figure 12 
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3.3.4.7 Combined Heat and Power (CHP) 

 

Combined Heat and Power refers to a system that generates power locally, through 

combustion or steam turbines, and then utilise the waste heat from energy production to 

supplement a heating system. A typical set for a steam based CHP can be seen in figure 13. 

 

Such networks can be appropriate and desirable in situations where there is a large 

background demand for heat energy across a wide time period. In such cases the central 

plan benefits from a steady requirement for heat energy and as such can be sized with 

modular CHP/boiler plant. An example of such a development would be a mixed use 

development which includes leisure/commercial/hotels and domestic housing. In this 

example there would be a “base load” for heat energy which could justify the investment in 

an energy centre. 

  

Figure 13 
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3.3.4.8 Comparison 

 

SHW and PV can be incorporated into new build house designs. SHW has the potential to 

reduce the energy demand from hot water but is only relevant where properties are 

expected to include hot water cylinders due to design criteria. Where combination boilers 

are being adopted SHW is not relevant.  

 

The product and installation cost make ASHP an expensive option. There is also a degree of 

uncertainty about the energy saving that can be obtained from the system as it requires 

diligent operation. The same can be said of GSHP, as well as the fact that additional 

extensive ground work is required in order to make use of the system. 

 

Biomass hot water systems are more suited to the replacement of inefficient, carbon heavy 

systems such as electrical immersion heaters. The requirement of maintenance and 

monitoring makes it unsuitable for large scale new build developments 

 

The density of the site is a major restriction on the potential energy that could be generated 

from wind turbines. Surrounding houses and the inner city location would restrict wind 

speeds. In order to obtain the energy savings required, larger, more expensive pole mounted 

systems would be required.  

 

CHP can be a potential option for larger or mixed use developments, allowing the use of grid 

electric to be reduced and providing heat across the site. Potential drawbacks include the 

costs associated with distributing the energy and heat, as well as the difficulty of managing a 

system that will serve both privately owned dwellings and housing association stock. 

 

When viewed from the perspective of the energy hierarchy, it can be seen that reducing 

energy demand through energy efficiency measures should be the first priority for any 

development. However if renewables or other further technologies are introduced, the need 

for higher fabric levels to achieve compliance will be reduced, leading to lower initial energy 

efficiency. This would be in contravention of the priorities as described by the energy 

hierarchy. It is therefore proposed that a “Fabric First” approach would be best suited in this 

instance. 
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3.3.5 “Fabric First” Approach 

Although LZC technologies will have their part to play in the achieving low carbon efficient 

homes there are still a number of passive measures that can be implemented to achieve the 

same level of emissions reductions. Carbon emissions reductions achieved through energy 

efficiency measures have a number of advantages over the equivalent savings through LZC 

technologies:  

 Longer lifespans – If the passive improvement measures are fully integrated into the 

building construction then the resulting carbon savings are secured for the lifetime of 

the dwelling, which is typically around 60 years. Most LZC technologies have a 25 

year period of use before requiring replacement. 

 

 Lower maintenance – There is little or no need to maintain fabric improvements in a 

property. This ensures future occupiers need not be responsible for the cost or 

upkeep of the upgrades. LZC technologies will require regular maintenance to ensure 

they are operating at their optimum performance levels. As soon as this is neglected, 

design predictions for carbon emissions will no longer be relevant. 

 

 Less dependency on occupier behaviour – By adding a renewable technology to a 

property there is also the additional complication that comes with informing the 

occupier of their correct use. Many types of LZC require diligent operation in order to 

achieve the stated carbon savings. If this instruction is not effectively communicated 

or understood by the occupier, the carbon savings levels will fall below design levels. 

 

This behavioural change, maintenance and replacement at end-of-life are beyond the control 

of both the council and Lochailort Thames Quarter, and the diminishing performance of the 

LZC technology is unavoidable. Therefore, a situation could easily be justified whereby the 

technology is only present and performing for its design life of 25 years, and with a 

diminishing efficiency. 

The total potential carbon emissions are shown in Appendix A. As can be seen the carbon 

emission reductions exceeds the requirements of Part L1A 2013 by 2.6%, when utilising the 

proposed potential specification.  
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4 Conclusion 

The following conditions have been addressed through measures as described: 

 

a) Energy Efficiency and Energy Conservation 

b) Water Conservation 

c) Flood Risk 

d) Adaptation to climate change 

e) Surface Water 

f) Low Carbon Technologies 

  

By complying with Part F and Part L1A 2013, Lochailort Thames Quarter will have measures in 

place to mitigate the risk of overheating. The build specification used will reduce energy 

demand across the site, through the use of a good fabric specification and high efficiency 

services. Also measures will be taken to minimise water consumption by complying with Part 

G requirements and providing water butts to all dwellings. 

 

Approved for Release 

 

  

Date: 09/11/2018 
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Appendix A 

 

Client:

Project:

Report:

House Type/ Plot 

Number

Standard Regulatory 

Model CO2 

Emissions Rate

Improved Model CO2 

Emissions Rate

Improvement 

over Regulatory 

Model

SAP Floor 

Area

Number of 

Plots

Annual Carbon 

Emissions from 

Improved Model

-  kgCO 2 /m 2 .yr  kgCO 2 /m 2 .yr % m 2 -  kgCO 2 /yr

Apartment C - GF 20.02 19.97 0.2% 53 3 3,187

Apartment C - FF 17.53 16.93 3.4% 53 8 7,206

Apartment C - TF 19.76 19.67 0.4% 53 2 2,093

Apartment F - GF 19.21 18.79 2.2% 61 8 9,172

Apartment F - FF 16.92 16.24 4.0% 61 19 18,818

Apartment F - TF 18.82 18.71 0.5% 61 7 7,991

48,466

Notes

#1: Calculated by SAP2012 to include total energy demand for space heating, hot water, lighting, pumps and fans.

Total Annual Carbon Emissions (kgCO 2 /yr)

Carbon Emissions Reduction from Fabric and General Specification Improvements

North Street/Weldale Street, Reading

Lochailort Thames Quarter

2.6%

Floor Area Weighted Average Improvement (%)
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Appendix B 
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Appendix C 
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Appendix D 
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Appendix E 
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