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This statement has been commissioned by Crest Nicholson to detail the proposed approach to 
delivering zero carbon development and address additional sustainability related planning 
requirements for Phase 4 at Elmsbrook Ecotown. It should be noted that the details presented, 
including the proposed specifications, are subject to change as the detailed design of the buildings 
progresses, whilst ensuring that the overall commitments will be achieved.  

   



  

3 
Sustainability Statement 
Elmsbrook Phase 4 
April 2021 

Contents 
  Introduction ............................................................................................................................................................... 4 
  Planning Policy and Conditions ......................................................................................................................... 5 
  Energy Strategy ....................................................................................................................................................... 9 
  As Designed Performance - After Fabric and CHP ................................................................................... 13 
  As Designed Performance - After Solar PV ................................................................................................. 14 
  Overheating Risk .................................................................................................................................................... 15 
  Daylighting ............................................................................................................................................................... 16 
  Embodied Carbon .................................................................................................................................................. 17 
  Conclusions .............................................................................................................................................................. 18 

Appendix A – Overheating Assessment ..................................................................................................................... 19 
Appendix B – Embodied Carbon Assessment ....................................................................................................... 20 
 

List of figures & tables 

Figure 1. Elmsbrook Phase 4 site plan .......................................................................................................................... 4 
Figure 2. The Energy Hierarchy ...................................................................................................................................... 9 
Table 1. Benefits of the Fabric First approach ......................................................................................................... 10 
Table 2. Proposed construction specification – main elements........................................................................ 10 
Table 3. Fabric Energy Efficiency by housetype ...................................................................................................... 11 
Table 4. CHP and Boiler efficiencies ............................................................................................................................. 11 
Table 5. Dwelling emissions after fabric and CHP .................................................................................................. 13 
Table 6. Additional fabric uplifts modelled ............................................................................................................... 13 
Table 7. Sample unit uplift testing ................................................................................................................................ 13 
Figure 3. Extract from PV plan...................................................................................................................................... 14 
Table 8. Dwelling emissions after fabric, CHP and solar PV ............................................................................... 14 
Table 9  Site-wide carbon reductions ........................................................................................................................ 14 
Table 10: Thermal modelling (CIBSE Location DSY 1 - 2050, high emissions, 50% scenario) ................ 15 
Figures 4 & 5. 3D Model (IES VE) for sample housetypes ................................................................................... 15 
Table 11: Daylighting credits per housetype (worst case) ................................................................................... 16 
Figure 6. Total kgCO2e by life-cycle stage ................................................................................................................ 17 

  



  

4 
Sustainability Statement 
Elmsbrook Phase 4 
April 2021 

 Introduction 

Preface 

 This Sustainability Statement has been prepared on behalf of Crest Nicholson Chiltern in 
support of the revised application for the development of Phase 4 at Elmsbrook.  

Development Description 
 A hybrid application under ref 10/01780/HYBRID was originally submitted in 2010 for the 

exemplar phase of the wider Elmsbrook Eco Town development:  

Development of Exemplar phase of NW Bicester Eco Town to secure full planning permission 
for 393 residential units and an energy centre (up to 400 square metres), means of access, car 
parking, landscape, amenity space and service infrastructure and outline permission for a 
nursery of up to 350 square metres (use class D2), a community centre of up to 350 square 
metres (sui generis), 3 retail units of up to 770 square metres (including but not exclusively a 
convenience store, a post office and a pharmacy (use class A1)), an Eco-Business Centre of up 
to 1,800 square metres (use class B1), office accommodation of up to 1,100 square metres (use 
class B1), an Eco-Pub of up to 190 square metres (use class A4), and a primary school site 
measuring up to 1.34 hectares with access and layout to be determined.  

 The proposals addressed within this statement constitutes a replan of the proposed Phase 4 
of the development, comprising an amended housetype mix and a change in the total number 
of dwellings within this phase from 54 to 57, under application reference 21/01227/F 

Purpose and Scope of the Statement 

 This statement provides detail on the proposed energy and sustainability strategy for this 
residential parcel, addressing Conditions 14, 15 and 16 of the planning approval concerning the 
achievement of zero carbon standards, good levels of internal daylight and reduction in 
embodied carbon emissions 

 The statement additionally describes measures undertaken to address overheating risk and 
consider a changing future climate. A full overheating risk assessment has been undertaken in 
accordance with CIBSE TM59 guidance and is appended to this document.  

 

 
Figure 1. Elmsbrook Phase 4 site plan 
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 Planning Policy and Conditions 

Cherwell Local Plan 2011-2031 

 The Cherwell Local Plan 2011-2031 was adopted in July 2015. Section B.3 contains a number of 
policies aimed at ensuring sustainable development, with ESD2- ESD6 as extracted being of 
principle relevance to this statement: 

 

Allowable Solutions 

 In relation to the final stage of the energy hierarchy, the text supporting ESD2 notes: 

Carbon emissions reductions can be achieved through a range of “allowable solutions”; 
measures which secure carbon savings off site. These have yet to be defined by the 
government but could potentially include investment in off site low and zero carbon 
technologies. The concept is relatively new and is seen as a way to enable developments to 
become carbon neutral where it is not possible to deal with all carbon emissions through on 
site measures.  

It will not always be cost effective or technically feasible to meet the zero carbon standard 
through on site measures and the government is therefore proposing that the zero carbon 
standard could be achieved by mitigating the remaining emissions off-site through the use 
of allowable solutions. The Council will support the implementation of the national approach 
to allowable solutions once defined 

 

 

Policy ESD 2: Energy Hierarchy and Allowable Solutions 

In seeking to achieve carbon emissions reductions, we will promote an 'energy hierarchy' 
as follows:  

 Reducing energy use, in particular by the use of sustainable design and 
construction measures  

 Supplying energy efficiently and giving priority to decentralised energy supply  
 Making use of renewable energy  
 Making use of allowable solutions. 

Policy ESD 3: Sustainable Construction  

All new residential development will be expected to incorporate sustainable design and 
construction technology to achieve zero carbon development through a combination 
of fabric energy efficiency, carbon compliance and allowable solutions in line with 
Government policy.  

Cherwell District is in an area of water stress and as such the Council will seek a higher 
level of water efficiency than required in the Building Regulations, with developments 
achieving a limit of 110 litres/person/day.  

All new non-residential development will be expected to meet at least BREEAM ‘Very 
Good’ with immediate effect, subject to review over the plan period to ensure the target 
remains relevant. The demonstration of the achievement of this standard should be set 
out in the Energy Statement.  

The strategic site allocations identified in this Local Plan are expected to provide 
contributions to carbon emissions reductions and to wider sustainability 

All development proposals will be encouraged to reflect high quality design and high 
environmental standards, demonstrating sustainable construction methods including 
but not limited to:  

 Minimising both energy demands and energy loss  
 Maximising passive solar lighting and natural ventilation  
 Maximising resource efficiency  
 Incorporating the use of recycled and energy efficient materials 

Incorporating the use of locally sourced building materials  
 Reducing waste and pollution and making adequate provision for the 

recycling of waste  
 Making use of sustainable drainage methods  
 Reducing the impact on the external environment and maximising 

opportunities for cooling and shading (by the provision of open space and 
water, planting, and green roofs, for example); and  

 Making use of the embodied energy within buildings wherever possible and 
re-using materials where proposals involve demolition or redevelopment.  
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Policy ESD 3: Sustainable Construction  

All new residential development will be expected to incorporate sustainable design and 
construction technology to achieve zero carbon development through a combination 
of fabric energy efficiency, carbon compliance and allowable solutions in line with 
Government policy.  

Cherwell District is in an area of water stress and as such the Council will seek a higher 
level of water efficiency than required in the Building Regulations, with developments 
achieving a limit of 110 litres/person/day.  

All new non-residential development will be expected to meet at least BREEAM ‘Very 
Good’ with immediate effect, subject to review over the plan period to ensure the target 
remains relevant. The demonstration of the achievement of this standard should be set 
out in the Energy Statement.  

The strategic site allocations identified in this Local Plan are expected to provide 
contributions to carbon emissions reductions and to wider sustainability 

All development proposals will be encouraged to reflect high quality design and high 
environmental standards, demonstrating sustainable construction methods including 
but not limited to:  

 Minimising both energy demands and energy loss Maximising passive solar 
lighting and natural ventilation  

 Maximising resource efficiency  
 Incorporating the use of recycled and energy efficient materials 

Incorporating the use of locally sourced building materials  
 Reducing waste and pollution and making adequate provision for the 

recycling of waste  
 Making use of sustainable drainage methods  
 Reducing the impact on the external environment and maximising 

opportunities for cooling and shading (by the provision of open space and 
water, planting, and green roofs, for example); and  

 Making use of the embodied energy within buildings wherever possible and 
re-using materials where proposals involve demolition or redevelopment.  

Policy ESD 4: Decentralised Energy Systems 

The use of decentralised energy systems, providing either heating (District Heating 
(DH)) or heating and power (Combined Heat and Power (CHP)) will be encouraged in 
all new developments. 

A feasibility assessment for DH/CHP, including consideration of biomass fuelled CHP, 
will be required for: 

 All residential developments for 100 dwellings or more 
 All residential developments in off-gas areas for 50 dwellings or more 
 All applications for non-domestic developments above 1000m2 floorspace. 

The feasibility assessment should be informed by the renewable energy map at 
Appendix 5 ‘Maps’ and the national mapping of heat demand densities undertaken by 
the Department for Energy and Climate Change (DECC) (see Appendix 3: Evidence 
Base ). 

Where feasibility assessments demonstrate that decentralised energy systems are 
deliverable and viable, such systems will be required as part of the development unless 
an alternative solution would deliver the same or increased benefit. 
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Planning Policy Statement: EcoTowns 

 The PPS1 EcoTowns supplement contains the following policy relating to zero carbon 
standards in eco-towns: 

 

 In March 2015 the EcoTowns PPS was withdrawn for all areas previously covered by the policy 
with the exception of North West Bicester. The relevant policies were brought into the North 
West Bicester Supplementary Planning Document. 

 

Policy ESD 5: Renewable Energy 

The Council supports renewable and low carbon energy provision wherever any 
adverse impacts can be addressed satisfactorily. The potential local environmental, 
economic and community benefits of renewable energy schemes will be a material 
consideration in determining planning applications. 

Planning applications involving renewable energy development will be encouraged 
provided that there is no unacceptable adverse impact, including cumulative impact, 
on the following issues, which are considered to be of particular local significance in 
Cherwell: 

 Landscape and biodiversity including designations, protected habitats and 
species, and Conservation Target Areas 

 Visual impacts on local landscapes 
 The historic environment including designated and non designated assets 

and their settings 
 The Green Belt, particularly visual impacts on openness 
 Aviation activities 
 Highways and access issues, and 
 Residential amenity. 

A feasibility assessment of the potential for significant on site renewable energy 
provision (above any provision required to meet national building standards) will be 
required for: 

 All residential developments for 100 dwellings or more 
 All residential developments in off-gas areas for 50 dwellings or more 
 All applications for non-domestic developments above 1000m2 floorspace. 

Where feasibility assessments demonstrate that on site renewable energy provision is 
deliverable and viable, this will be required as part of the development unless an 
alternative solution would deliver the same or increased benefit. This may include 
consideration of ‘allowable solutions’ as Government Policy evolves. 

ET 7.1  The definition of zero carbon in eco-towns is that over a year the net carbon 
dioxide emissions from all energy use within the buildings on the eco-town 
development as a whole are zero or below. The initial planning application and 
all subsequent planning applications for the development of the eco-town 
should demonstrate how this will be achieved.  

ET 7.2  The health and social care needs of residents, and the resulting energy demand, 
should be taken into account when demonstrating how this standard will be 
met.  

ET 7.3  This standard will take effect in accordance with a phased programme to be 
submitted with the planning application. It excludes embodied carbon7 and 
emissions from transport but includes all buildings – not just houses but also 
commercial and public sector buildings which are built as part of the eco-town 
development. The calculation of net emissions will take account of:  

(a) emissions associated with the use of locally produced energy  

(b) emissions associated with production of energy imported from centralised 
energy networks, taking account of the carbon intensity of those imports as set 
out in the Government’s Standard Assessment Procedure, and  

(c) emissions displaced by exports of locally produced energy to centralised 
energy networks where that energy is produced from a plant (1) whose primary 
purpose is to support the needs of the eco town and (2) has a production 
capacity reasonably related to the overall energy requirement of the eco town.  

ET 7.4  This standard attempts to ensure that energy emissions related to the built 
environment in eco-towns are zero or below. Standards applicable to individual 
homes are set out in policy ET 9. 



  

8 
Sustainability Statement 
Elmsbrook Phase 4 
April 2021 

North West Bicester SPD 

 The North West Bicester SPD was adopted in February 2016, to expand on Policy Bicester 1 of 
the Local Plan and set the minimum standards to be achieved by the proposed development. 
It includes the following ‘Development Requirements’ (condensed) relevant to this strategy: 

 

 Planning Conditions -  

 The relevant planning conditions attached to the Full application ref 21/01227/F are extracted 
below: 

 

Development Principle 2 – “True” zero carbon development 

4.23 In accordance with the Local Plan the definition of true zero carbon is that over a 
year the net carbon dioxide emissions from all energy use within buildings on the eco-
town development as a whole are zero or below. It excludes embodied carbon and 
emissions from transport but includes all buildings – not just houses but also commercial 
and public sector buildings. 

4.24 Development at North West Bicester must achieve zero carbon emissions as defined 
in this SPD. 

4.5 Each full and outline application will need to be supported by an energy strategy and 
comply with the definition of true zero carbon development. 

4.26 Energy strategies should identify how the proposed development will achieve the 
zero carbon targets and set out the phasing. 

4.28 Applicants will be encouraged to maximise the fabric energy efficiency of buildings 

Development Requirement 3 - Climate Change Adaptation 

4.41 Planning applications will be required to incorporate best practice on tackling 
overheating. 

4.44 Planning applications should: 

 Provide evidence to show consideration of climate change adaptation 

14. No development shall commence until full details of the measures to achieve zero 
carbon energy use, as defined by Policy Bicester 1 of the Cherwell Local Plan Part 1 2011-
2031, through on site solutions, have been submitted to and approved in writing by the 
Local Planning Authority. Should it be demonstrated to the satisfaction of the local 
planning authority that it is not possible to achieve zero carbon on site, a scheme for off 
site mitigation in Bicester shall be provided, prior to the first residential occupation, for 
that portion of the energy use that cannot be met on site. 

Reason: For the avoidance of doubt, to ensure that the development is carried out only as 
approved by the Local Planning Authority and to comply with Policy Bicester 1 of the 
Cherwell Local Plan Part 1 2011-2031. This information is required prior to the 
commencement of any development as it is fundamental to the acceptability of the 
scheme. 

 

15. No development shall commence until details of how each dwelling within that phase 
achieves good day lighting by achieving at least 2 points of the former Code for 
Sustainable Homes level 5 for day lighting shall be submitted to and approved in writing 
by the Local Planning Authority. The development shall thereafter be carried out in 
accordance with the approved details such that each dwelling achieves good day lighting.  

Reason: To prevent increased energy use and to enable zero carbon development to be 
achieved in accordance with Policy Bicester 1 of the Cherwell Local Plan Part 1 2011-2031. 
This information is required prior to the commencement of any development as it is 
fundamental to the acceptability of the scheme.  

 

16. No development shall take place until a report outlining how carbon emissions from 
the construction process and embodied carbon have been minimised has been submitted 
to and approved in writing by the Local Planning Authority. The development shall 
thereafter be carried out in accordance with the recommendations contained in the 
approved report. Reason: To ensure that the development achieves a reduced carbon 
footprint in accordance with Policy Bicester 1 of the Cherwell Local Plan Part 1 2011-2031. 
This information is required prior to the commencement of any development as it is 
fundamental to the acceptability of the scheme. 
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 Energy Strategy 

 Condition 14 requires the development to achieve zero carbon energy. Additional conditions 
attached to the original outline application require the development parcel to connect to the 
district heating scheme that is currently operational and serving the existing housing on the 
development, and provide solar PV systems to all dwellings. 

 The overall energy supply approach is therefore relatively constrained, requiring the 
minimisation of energy demand, supply of heat and hot water via the energy centre (supplied 
by CHP plant) and offset of additional emissions through individual PV systems.  

 In order to deliver the zero carbon requirements, the first stage of the energy strategy will be 
to minimised energy demand, accordance with the Energy Hierarchy as referenced in Policy 
ESD 2.  

 

Figure 2. The Energy Hierarchy 

 As this hierarchy demonstrates, designing out energy use is weighted more highly than the 
generation of low-carbon or renewable energy to offset unnecessary demand. Applied to the 
development of new housing, this approach is referred to as ‘fabric first’ and concentrates 
finance and efforts on improving U-values, reducing thermal bridging, improving airtightness, 
and installing energy efficient ventilation and heating services. 

 
1 Zero Carbon Hub, Zero Carbon Strategies for tomorrow’s new homes, Feb 2013. 

Be Lean 

 The design of a development - from the masterplan to individual building design - will assist in 
reducing energy demand in a variety of ways, with a focus on minimising heating, cooling and 
lighting loads. Key considerations include: 

 Building orientation – maximise passive solar gain and daylight  
 Building placement – control overshading and wind sheltering  
 Landscaping – control daylight, glare and mitigate heat island effects 
 Building design – minimise energy demand through fabric specification  

Be Clean 

 The design and specification of building services to utilise energy efficiently is the next stage 
of the hierarchy, taking into account: 

 High efficiency heating and cooling systems 
 Ventilation systems (with heat recovery where applicable) 
 Low energy lighting 
 High efficiency appliances and ancillary equipment 

Be Green 

 Low carbon and renewable energy systems form the final stage of the energy hierarchy and 
can be used to directly supply energy to buildings, or offset energy carbon emissions arising 
from unavoidable demand. This may be in the form of: 

 Low carbon fuel sources – e.g. biomass 
 Heat pump technologies 
 Building scale renewable energy systems 
 Small-scale heat networks  
 Development-scale heat networks 

 This approach has been widely supported by industry and Government for some time, with the 
Zero Carbon Hub1 and Energy Savings Trust2 having both stressed the importance of 
prioritizing energy demand as a key factor in delivering resilient, low energy homes.  

 There is further explicit acknowledgement of the benefits of this approach through the 
introduction of Fabric Energy Efficiency Standards into Part L of the Building Regulations 2013, 

2 Energy Saving Trust, Fabric first: Focus on fabric and services improvements to increase energy 
performance in new homes, 2010 
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which is intended to “discourage excessive and inappropriate trade-offs… for example… poor 
insulation standards being offset by renewable energy systems with uncertain service lives.”3 

 The benefits to prospective homeowners of following the Fabric First approach are 
summarised in Table 1. 

Table 1. Benefits of the Fabric First approach 

 

Fabric 
energy 

efficiency 
measures 

Bolt-on 
renewable 

energy 
technologies 

Energy/CO2/fuel bill savings applied to all dwellings   

Savings built-in for life of dwelling   

Highly cost-effective   

Increases thermal comfort   

Potential to promote energy conservation   

Minimal ongoing maintenance / replacement costs   

Significant disruption to retrofit post occupation   

 

 
3 The Building Regulations 2010, Approved Document L1A 

Construction Specification 

 The proposed construction specification to reduce energy demand from the development is 
shown in Table 2. 

Table 2. Proposed construction specification – main elements 

 Part L1A Limiting 
Fabric Parameters 

Proposed Fabric 
Specification 

External wall – u-value 0.30 W/m2K 0.21 W/m2K 

Party wall – u-value 0.20 W/m2K 0.00 W/m2K 

Plane roof – u-value 0.20 W/m2K 0.11 W/m2K 

Ground floor – u-value 0.25 W/m2K 0.12 – 0.14 W/m2K 

Windows – u-value 2.00 W/m2K 1.3 W/m2K 

Air permeability 10 m3/h.m2 at 50 Pa 5.01 m3/h.m2 at 50 Pa 

Thermal Bridging Y = 0.150 (default) Y = ~ 0.055  

Air leakage 

 After conductive heat losses through building elements are reduced, convective losses 
through draughts are the next major source of energy wastage. It is assumed at this stage that 
the dwellings will be designed to achieve an airtightness standard of no greater than 5.01 
m³/h.m2@50Pa, a significant enhancement on Part L1A minimum requirements.  

 Pressure testing in accordance with Building Regulations and ATTMA standards will be 
undertaken to all units on completion to confirm that the design figure has been met. 
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Fabric Energy Efficiency 

 In addition to the CO2 reduction targets, the importance of energy demand reduction as a first 
principle was further supported by the introduction of a minimum fabric standard into Part L1A 
2013, based on energy use for heating and cooling a dwelling. This is referred to as the ‘Target 
Fabric Energy Efficiency’ (TFEE), and expressed in kWh/m2/year.  

 This standard enables the decoupling of energy use from CO2 emissions and serves as an 
acknowledgement of the importance of reducing demand, rather than simply offsetting CO2 
emissions through low carbon or renewable energy technologies.  

 The TFEE is calculated based on the specific dwelling being assessed with reference values for 
the fabric elements contained within Approved Document L1A.  

 The proposed dwellings have been modelled in approved SAP software using the fabric 
specification described, demonstrating that the proposed construction specification will 
deliver savings of approximately 8-12% over the Part L compliance target as shown in Table 3. 

Table 3. Fabric Energy Efficiency by housetype 

 
Target FEE 

(kWh/m2/yr) 
Dwelling FEE 
(kWh/m2/yr) 

% 
Reduction 

Cromer (Mid) 44.67 39.41 11.77 

Cromer (Semi) 53.33 48.56 8.93 

Evesham 52.18 47.58 8.82 

Marlborough 59.41 53.3 10.29 

Dartford 56.34 51.79 8.07 

Romsey 57.66 52.52 8.91 

Dorking 55.25 50.44 8.71 

Roydon 54.73 50.15 8.38 

Windsor 58.86 53.65 8.84 

Buckingham 54.69 49.29 9.86 

 

Energy Centre 

 The dwellings are required to connect to the existing energy centre on the development, which 
is operational and serving the rest of the exemplar development site through a combination of 
gas-fired CHP with back-up gas boilers.  

 The design system performance as supplied by the plant operator and utilised for the SAP 
calculations is shown in Table 4: 

Table 4. CHP and Boiler efficiencies 

 CHP Gas boilers 

Percentage of heat 90 10 

Heat/power ratio 1.03 - 

Electrical efficiency 41.43 - 

Thermal efficiency 42.67 87.02 

 

Elmsbrook current Zero Carbon status 

 A regular monitoring report is undertaken by Bioregional, to assess annual data from the 
development and current status with respect to achieving zero carbon development.  

 The report notes that the system is extremely dynamic, with ongoing construction and 
changing loading on the existing energy centre as well as annual weather and sunlight 
variations affecting the overall system balance.  

 The October 2019 Final Report concluded that during 2018/2019, the development as a whole 
did not quite meet true zero carbon, however substantial savings were realised and the total 
emissions for the residential development, energy centre and school equated to circa 115 
tonnes net CO2 emissions, higher than the previous year of -25 tonnes CO2. 

 The reasons for the shortfall in 18/19 were summarised as follows 

 Higher than designed heat losses due to Phase 3 & 4 commissioning losses 

 CHP outages, some due to contractor error leaving underground bypass open 
following work on future phase leading to high return temperatures 
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 Inverter failures leading to lost PV output, including a block of flats where output was 
lost for the entire year 

 Incomplete PV data due to meter failures 

 

 The report additionally stated: “By the end of phase two, the proportion of heat supplied by 
CHP as compared with gas boiler split was intended to be 90:10 but this is currently not the 
case. 

“Re-running the site wide carbon emissions calculations with the intended 90% CHP 
utilisation the development does achieve its true zero carbon status over the 
monitoring period.” 

 Due to the previous year demonstrating a positive net carbon balance, and clear reasoning for 
the shortfall in the 2018/19 figures, it is therefore considered that continuing the strategy of 
connecting to the existing heat network, reducing energy demand and maximising solar PV 
systems constitutes an appropriate approach for Phase 4 of the development to individually 
and collectively achieve Zero Carbon. 
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 As Designed Performance - After Fabric and CHP 

 The SAP calculations demonstrate that by following the strategy set out, all dwellings will 
deliver savings of circa 75% over the Part L compliant baseline through demand reduction and 
connection to the heat network serving the development.  

Table 5. Dwelling emissions after fabric and CHP 

 
Target Emission Rate 

(kgCO2/m2/yr) 
Dwelling Emission 

Rate (kgCO2/m2/yr) 
% 

Reduction 

Cromer (Mid) 17.33 4.53 73.86 

Cromer (Semi) 19.00 4.83 74.58 

Evesham 17.79 4.59 74.2 

Marlborough 17.37 4.24 75.58 

Dartford 16.52 4.09 75.24 

Romsey 17.51 4.35 75.15 

Dorking 16.06 4.24 73.6 

Roydon 15.38 3.75 75.62 

Windsor 15.99 4.14 74.11 

Buckingham 15.83 3.93 75.17 

 

 Solar PV systems are therefore required to deliver further offset in accordance with the zero 
carbon objective and Condition 5. 

Additional Fabric Measures 

 In lieu of high levels of PV generation, additional fabric measures have been modelled to 
establish if these are able to provide an effective approach to meeting the zero carbon 
objective. A sample calculation is presented for the ‘Windsor’ housetype, selected as it 
represents the largest of the proposed units and therefore most likely to benefit from an 
improved thermal envelope. All fabric elements have been improved, the,air pressure test 
target lowered and an MVHR system introduced. 

Table 6. Additional fabric uplifts modelled 

 Proposed Fabric 
Specification 

Potential Uplifted 
Specification 

External wall – u-value 0.21 W/m2K 0.15 W/m2K 

Plane roof – u-value 0.11 W/m2K 0.09 W/m2K 

Ground floor – u-value 0.12 – 0.14 W/m2K 0.11 W/m2K 

Windows – u-value 1.3 W/m2K 1.2 W/m2K 

Air permeability 5.01 m3/h.m2 at 50 Pa 3 m3/h.m2 at 50 Pa 

Thermal Bridging Y = 0.043 Y = 0.036  

 

 This demonstrates that due to the reduction in benefit gained from the CHP plant, additional 
fabric measures do not improve the overall carbon balance of the dwellings based on the SAP 
calculation of carbon emissions and therefore a PV-led approach in accordance with Condition 
5 will be pursued. 

Table 7. Sample unit uplift testing 

 Target Emission Rate 
(kgCO2/m2/yr) 

Dwelling Emission 
Rate (kgCO2/m2/yr) 

% 
Reduction 

Windsor – proposed 15.99 4.14 74.11 

Windsor - uplift 15.99 4.76 70.23 
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 As Designed Performance - After Solar PV 

 It is proposed that solar PV systems are installed to all dwellings, an extract from the solar PV 
plan is shown in Figure 3 below: 

 
Figure 3. Extract from PV plan 

 

 The dwelling emissions after solar PV systems are shown per housetype (typical result) in Table 
8 demonstrating that the majority of units are able to deliver negative emissions using the 
proposed approach.  

Table 8. Dwelling emissions after fabric, CHP and solar PV 

 
Average TER 
kgCO2/m2/yr  

Average 
kgCO2 offset 

from PV 

Emissions  
kgCO2/Yr after 

PV 

% 
Reduction 

Cromer (Mid) 1235 1087 -770 162 % 

Cromer (Semi) 1330 1108 -773 158 % 

Evesham 1519 1440 -1054 169 % 

Marlborough 2068 1956 -1450 170 % 

Dartford 2106 1925 -1413 167 % 

Romsey 1908 2597 -2131 211 % 

Dorking 2247 1940 -1353 160 % 

Roydon 2425 2050 -1480 160 % 

Windsor 2592 636 20 99 % 

Buckingham 2215 1940 -1400 163 % 

 

 Table 9 demonstrates the site-wide savings achieved: 

Table 9  Site-wide carbon reductions 

 Site wide kgCO2/yr 
Site wide savings 

kgCO2/yr 
% Reduction 

Part L 103,757   

Before PV 25,657 78,100 75.27% 

After PV -73,658 177,415 170.99% 
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 Overheating Risk 

 Condition 10 of the outline approval states:  

10. Prior to commencement of residential development in each phase a study, by a suitably 
qualified person, shall be submitted to and approved in writing by the local planning authority, 
demonstrating that the design of the dwellings within that phase is such that overheating will 
not occur and that heat island effects have been minimised. The development shall thereafter 
be carried out in accordance with the agreed details.  

Reason: To address the impacts of climate change in accordance with Planning Policy 
Statement 1: Eco Towns 

 The dwellings on Phase 4 are all two storey housing and are proposed to be of traditional 
masonry construction. They are therefore considered inherently at lower risk of overheating 
than some other dwelling typologies, notably lightweight structures and single aspect 
apartments. 

 In order to demonstrate this, a full dynamic simulation has been undertaken to assess two 
dwellings with different characteristics – a smaller attached unit and a detached dwelling with 
substantially larger glazed areas -under both currrent and future predicted weather scenarios. 

 Initial results indicate that there is a risk of overheating using the base specification with a 
window U value of 1.40 / g-value of 0.72.  

Table 10: Thermal modelling (CIBSE Location DSY 1 - 2050, high emissions, 50% scenario) 

 Results Evesham / Royden 

Base case (g-value 0.72) Kitchen / Dining / Family (KDF) Fail 

Mitigation Option 1 - (g-value 0.63) KDF / Living Fail 

Mitigation Option 2 - (g-value 0.50) Pass to all rooms 

 The modelled Mitigation measure 2 is shown to be effective for all rooms (Living/ Kitchen/ 
Bedrooms) on dwellings at ground floor level. 

 Based on these results the window specification has been revised to incorporate a g- value of 
0.50 in order mitigate the high risk of overheating. The full report is appended to this statement 
and may be referred to for further details. 

 

Figures 4 & 5. 3D Model (IES VE) for sample housetypes 
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 Daylighting 

 Condition 15 states: “No development shall commence until details of how each dwelling within 
that phase achieves good day lighting by achieving at least 2 points of the former Code for 
Sustainable Homes level 5 for day lighting shall be submitted to and approved in writing by 
the Local Planning Authority. The development shall thereafter be carried out in accordance 
with the approved details such that each dwelling achieves good day lighting.” 

 A daylighting assessment has been carried out to all dwellings, to calculate daylighting credits 
in accordance with CSH criteria. The results per housetype are summarised in Table 11 based 
on the worst case of each housetype – i.e. in closest proximity to relevant obstructions. 

 Credits are scored where: 

 Kitchen ADF at least 2% 
 80% of working plane living/dining/study must receive direct light from the sky 
 Living/dining/study much achieve ADF of at least 1.5 

Table 11: Daylighting credits per housetype (worst case) 

House type Kitchen ADF 
View of Sky 

80% 
Living/Dining/Study 

Room ADF (min) 
Code Credits 

Buckingham 2.9 N 1.5 2 

Dartford 3.0 Y <1.5 2 

Dorking 3.1 N 1.5 2 

Marlboroough 2.8 Y <1.5 2 

Romsey 2.3 N 2.3 2 

Windsor 3.4 N 2.2 2 

Cromer 1.5 Y 3.0 2 

Evesham 1.6 Y 1.6 2 

Roydon 2.3 Y 2.2 3 

 



  

17 
Sustainability Statement 
Elmsbrook Phase 4 
April 2021 

 Embodied Carbon 

 Condition 16 states: “No development shall take place until a report outlining how carbon 
emissions from the construction process and embodied carbon have been minimised has been 
submitted to and approved in writing by the Local Planning Authority. The development shall 
thereafter be carried out in accordance with the recommendations contained in the approved 
report. 

 An embodied carbon assessment has been undertaken and is attached to this document as 
Appendix B 

 The calculations were performed with One Click LCA calculation tool.  The assessment 
methods conform with BS 15978:2011 Sustainability of construction works – Assessment of 
environmental performance of buildings  

 The LCA analysis includes the following elements: 

 Substructure 
 Superstructure 

o Frame 
o Upper floors incl. balconies 
o Roof 
o Stairs and ramps 
o External Walls 
o Windows and External Doors 
o Internal Walls and Partitions 
o Internal Doors 

 

 A range of carbon footprint reduction measures are described within the main report, 
including: 

 Using construction products that are made from locally available raw materials, 
through energy efficient and low emission processes and by manufacturers local to 
the construction site. 

 Transporting materials with low carbon vehicles. 
 Designing the construction process to minimize waste and reuse or recycle products 

where possible.  
 Reused materials such as brick, metal, wood and even broken concrete can make a 

big reduction in embodied carbon emissions. Due to the fact that the carbon used to 
make them is already accounted for in the manufacturer for its first use, reused 

materials have a much lower carbon footprint. Steel that’s brand new has an 
embodied carbon footprint up to five times greater than recycled content steel. 

 Use low-carbon concrete mixes.  
 Concrete can be the biggest source of embodied carbon for any new site, using 

lower-carbon concrete is an easy change to make. Examples include using higher 
percentages of fly ash, slag, calcined clays or lower-strength concrete if possible. 

 By designing a building to be able to change its use over time through flexible internal 
layouts to easily adapt to future use of occupants will minimize the need for future 
refurbishments. 
 
 

 

Figure 6. Total kgCO2e by life-cycle stage 
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 Conclusions 

 This Energy and Sustainability Statement has been prepared by AES Sustainability Consultants 
Ltd on behalf of Crest Nicholson Chiltern. 

 The proposals addressed within this statement constitutes a replan of the proposed Phase 4 
of the Elmsbrook Eco Town development, comprising an amended housetype mix and a 
change in the total number of dwellings within this phase from 54 to 57. 

 This statement provides detail on the proposed energy and sustainability strategy for the 
residential parcel, confirming that the development will accord with the strategy required by 
Conditions 14, 15 and 16 concerning the zero carbon strategy, achievement of good internal 
daylight levels and embodied carbon emissions respectively.  

 It demonstrates that the development will follow the Energy Hierarchy approach to sustainable 
construction, reducing energy demand before considering energy supply and renewable 
energy systems to offset residual emissions.  

 Calculations are presented which demonstrate that through good standards of thermal 
insulation and connection to the existing site energy network, the dwellings will deliver a circa 
75% saving on current Part L 2013 emissions standards. 

 Solar PV systems will then be specified to all dwellings in order to meet the site wide zero 
carbon target, in accordance with Condition 14 

 Calculations in accordance with the Code for Sustainable Homes procedure for the assessment 
of internal daylight levels have been carried out to all plots on the development, and the results 
demonstrate that all dwellings achieve at least the required 2 credits. 

 An embodied carbon assessment has been undertaken, describing the materials choices and 
providing an assessment of overall emissions associated with the building fabric.  

 The statement additionally describes measures undertaken to address overheating risk and 
consider a changing future climate. A full overheating risk assessment has been undertaken in 
accordance with CIBSE TM59 guidance and is appended to this document. The results of this 
assessment recommend a glazing specification designed to reduce unwanted solar gain.  
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Appendix A – Overheating Assessment 
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