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Executive Summary 
This report has been commissioned in response to the Sustainable and Low Carbon Planning 
Policy requirements of North Hertfordshire District Council in respect to the proposed 
construction of 1no. replacement dwelling of The Kennels Building, Hexton Manor, Hexton, 
SG5 3JG. 

In accordance with the widely accepted Energy Hierarchy approach to energy conservation, 
this statement outlines an overall commitment to reducing energy consumption under 
occupancy through the adoption of enhanced insulation standards and improved HVAC & 
lighting efficiencies in comparison to the standard requirements of Approved Document L1 
2021 of the Building Regulations.

Predictive SAP 10 calculations firmly demonstrates that the proposed development is 
predicted to emit at least 57.48% less carbon dioxide than would ordinarily be permitted by 
the standard requirements of Approved Document L1 2021 of the Building Regulations. 

This reduction is achieved through the adoption of enhanced insulation standards, improved
heating and lighting efficiencies, together with the installation of MCS Approved Air Source 
Heat Pumps as a means of providing the dwelling with heating and hot water from a low 
carbon source. 

Asides from targeting improved energy efficiency, the proposed development will also 
incorporate a number of water saving features to ensure that each dwelling achieves a 
maximum calculated water consumption of 110 litres per person per day. 

In the circumstances, the proposed development is deemed to satisfy the requirements of 
Condition 8 16th December 
2024 (24/02845/FP) by complying with the requirements of Policies SP9 and D1 of the Local
Plan (November 2022).
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1.0 Introduction
1.1 EPS Group have been appointed to discharge Condition 8 of the planning approval 

dated 16th December 2024 (24/02845/FP) in respect to the proposed construction of 
1no. replacement dwelling of The Kennels Building, Hexton Manor, Hexton, SG5 3JG. 

1.2 The proposed works are required to comply with the requirements of Approved 
Document L1 2021 of the Building Regulations.

1.3 The energy consumption of the proposed dwelling has therefore been assessed using 
the National Calculations Method (NCM) - SAP 10 (Standard Assessment Procedure), in 
order to determine the predicted annual carbon dioxide (CO2) emissions of the 
development.

1.4 The following fuel emissions factors have been utilised within the supporting 
calculations as defined by the updated National Calculations Method:

Fuel CO2 emission factor
(kgCO2/kWh)

Grid supplied electricity 0.136

Grid displaced electricity 0.136

1.5 The dimensions that are referenced within this report are based upon SAP 
measurement conventions which may result in slight differences with other 
dimensions quoted elsewhere. 
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2.0 Planning Policy Context

2.1 National

policies for England and how these are expected to be applied by local authorities. 
Section 14 of this document details how local policies should address climate change 
through the promotion of energy efficiency and the adoption of low carbon and 
renewable technologies. It states:

"14.0 Meeting the challenge of climate change, flooding and coastal change

161. The planning system should support the transition to net zero by 2050 and take full 
account of all climate impacts including overheating, water scarcity, storm and flood 
risks and coastal change. It should help to: shape places in ways that contribute to 
radical reductions in greenhouse gas emissions, minimise vulnerability and improve 
resilience; encourage the reuse of existing resources, including the conversion of 
existing buildings; and support renewable and low carbon energy and associated 
infrastructure.

Planning for climate change

162. Plans should take a proactive approach to mitigating and adapting to climate change, 
taking into account the long-term implications for flood risk, coastal change, water 
supply, biodiversity and landscapes, and the risk of overheating and drought from 
rising temperatures61. Policies should support appropriate measures to ensure the 
future health and resilience of communities and infrastructure to climate change 
impacts, such as providing space for physical protection measures, or making 
provision for the possible future relocation of vulnerable development and 
infrastructure.

163. The need to mitigate and adapt to climate change should also be considered in 
preparing and assessing planning applications, taking into account the full range of 
potential climate change impacts.

164. New development should be planned for in ways that: 

        a) avoid increased vulnerability to the range of impacts arising from climate change. 
When new development is brought forward in areas which are vulnerable, care should 
be taken to ensure that risks can be managed through suitable adaptation measures, 
including through incorporating green infrastructure and sustainable drainage 
systems; and

b) help to reduce greenhouse gas emissions, such as through its location, orientation 
and design. Any local requirements for the sustainability of buildings in plans should 

165. To help increase the use and supply of renewable and low carbon energy and heat, 
plans should: 

a) provide a positive strategy for energy from these sources, that maximises the 
potential for suitable development, and their future re-powering and life 
extension, while ensuring that adverse impacts are addressed appropriately 
(including cumulative landscape and visual impacts);

b) consider identifying suitable areas for renewable and low carbon energy sources, 
and supporting infrastructure, where this would help secure their development; 
and 
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c) identify opportunities for development to draw its energy supply from 
decentralised, renewable or low carbon energy supply systems and for co- locating 
potential heat customers and suppliers. 

166. In determining planning applications, local planning authorities should expect new 
development to: a) comply with any development plan policies on local requirements 
for decentralised energy supply unless it can be demonstrated by the applicant, having 
regard to the type of development involved and its design, that this is not feasible or 
viable; and b) take account of landform, layout, building orientation, massing and 
landscaping to minimise energy consumption.

167. Local planning authorities should also give significant weight to the need to support 
energy efficiency and low carbon heating improvements to existing buildings, both 
domestic and non-domestic (including through installation of heat pumps and solar 
panels where these do not already benefit from permitted development rights). Where 
the proposals would affect conservation areas, listed buildings or other relevant 
designated heritage assets, local planning authorities should also apply the policies set 
out in chapter 16 of this Framework.

168. When determining planning applications for all forms of renewable and low carbon 
energy developments and their associated infrastructure, local planning authorities 
should: 

a) not require applicants to demonstrate the overall need for renewable or low 
carbon energy, and give significant weight to the benefits associated with 

a net zero future; 

b) recognise that small-scale and community-led projects provide a valuable 
contribution to cutting greenhouse gas emissions; 

c) in the case of applications for the repowering and life-extension of existing 
renewable sites, give significant weight to the benefits of utilising an established 
site. 

169. 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.

2.2 North Hertfordshire District Council

Policies SP9: Design and Sustainability and D1: Sustainable Design of North Hertfordshire 
Local Plan (November 2022) encourages good design and sustainable 

development. Of particular relevance is that buildings are required to be designed in 
order reduce energy consumption and to have a positive influence on the 
environment. Developers are encouraged to seek to minimise carbon emissions and 
maximise opportunities for energy generation from renewable sources. Specifically, 
the policies state:

Policy SP9: Design and Sustainability

The Council considers good design to be a key aspect of sustainable development. We will: 

a) Support new development where it is well designed and located and 
responds positively to its local context; 

b) Require Strategic Masterplans to be produced for Strategic Housing Sites and 
other significant development. Significant development generally comprises 
residential development of 100 dwellings or more.  Exceptionally, 
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developments under 100 dwellings will be considered significant if there are 
site specific complexities and sensitives that require a masterplan-led 
approach.  In some circumstances a Strategic Masterplan may also be 
required to consider the cumulative impact of more than one site to support 
a co-ordinated and integrated approach to place-making and design. 

c) Require Strategic Masterplans and planning applications for Strategic 
Housing Sites and significant development to (as applicable):  

create buildings, spaces and streets which positively reflect and respond to the local landscape, 
townscape and historic character 

create integrated, accessible and sustainable transport systems with walking, cycling and 
public transport designed to be the most attractive forms of transport and effectively linking 
into the surrounding areas; 

provide a clear structure and hierarchy of pedestrian friendly streets and well-connected 
footpaths and cycleways integrate with the wider built and natural environment and 
communities; 

plan for integrated and mixed-use communities with walkable locally accessible community, 
employment and retail facilities; 

positively integrate with adjacent rural and urban communities and positively contribute to 
their character and the way the area functions, including addressing cumulative, cross 
boundary planning and infrastructure matters; 

create and accessible multi-functional green infrastructure network that provides: 
a) a key structuring and functional place-making feature supporting healthy lifestyles, 

sport, play and recreation linking into the wider Green Infrastructure Network; and

b) a high-quality integrated network to support ecological connectivity, biodiversity net 
gain, climate adaptation and mitigation linking into the wider Ecological Network 

ensure the effective use of sustainable urban drainage and sustainable water management; 

ensure a hierarchy of linked, high quality and attractive public spaces and public realm that 
is safe, attractive and supports social interaction for all age groups; and 

design to last with a clear stewardship, management and maintenance strategy 

d) Ensure Strategic Masterplans are informed by a technical and design 
evidence base and include the following for Strategic Housing Sites and 
where applicable for other significant development: 

site specific vision and place-making principles 

Masterplan setting out the quantum, scale, type, mix and distribution of land uses, housing 
and community facilities; 

Green Infrastructure Framework identifying the scale, distribution, type and design of green 
spaces, biodiversity net gain, strategic drainage and on and off-site linkages: 

Movement Framework setting out the key access points, strategic highways, street hierarchy 
and footways and cycleways (on and off site) 

Urban Design Framework and design principles identifying how the site responds to local 
character and context and key structuring elements and layout principles (including heights 
and densities) 
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Sustainability & Energy Framework identifying site-wide and building scale opportunities for 
low and zero carbon vii. Illustrative Masterplan Layout 

Infrastructure Delivery, Phasing & Management Strategy 

e) 
consideration and agreement before the submission of a planning 
application.  We will also confirm the scope and contents of individual 
Strategic Masterplans with applicants in pre-application discussions.  
Planning applications must be accompanied by a Strategic Masterplan.  
Where applications have already been submitted to the Council a Strategic 
Masterplan should be agreed with the Council prior to or as part of the grant 
of planning permission.  Adherence to the Strategic Masterplan will be 
secured through planning conditions and/or legal agreement.

f) Assess proposals against detailed policy requirements set out in this Plan and 
have regard to the Design SPD; and 

g) 
homes, water efficiency and, in specified circumstances, accessibility.

Policy D1: Sustainable design:

Planning permission will be granted provided that development proposals: 

a) Respond

b) Take all reasonable opportunities, consistent with the nature and scale of the 
scheme, to: 

create or enhance public realm; 

optimise the potential of the site by incorporating Sustainable Drainage Systems (SuDS); 

reduce energy consumption and waste; 

retain existing vegetation and propose appropriate new planting; 

maximise accessibility, legibility and physical and social connectivity 
o both internally and with neighbouring areas;  

future proof for changes in technology and lifestyle; 

design-out opportunities for crime and anti-social behaviour; and 

minimise the visual impact of street furniture and parking provision;  
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c) Have regard to the Design SPD, and any other relevant guidance; 

d) Within Letchworth Garden City have regard to the Letchworth Garden City 
Design Principles contained in Appendix 5; and  

e) For residential schemes, meet or exceed the nationally described space 
standards and optional water efficiency standards.

Of further relevance is supporting Paragraph 9.12 which states: 

Development proposals should be in line with current regulations and guidelines and any 
future changes in Legislation or to the Building Regulations that will affect the sustainability 
of a building.  North Hertfordshire lies in an area of serious water stress.  Both the 
Environment Agency and Anglian Water support the introduction of the optional water 
efficiency standard within the district therefore, the lower figure of 110 litres per person per 
day for water consumption is sought. The introduction of the lower standard will have a 
marginal impact on scheme viability in the area.

2.3 24/02845/FP)

On the 16th December 2024, North Hertfordshire District Council approved the 
proposed development with the following relevant condition:

Prior to commencement a site-wide sustainability strategy shall be submitted to the Local 
Planning Authority for approval addressing renewable energy, reducing carbon emissions 
and water conservation. 

Reason To reduce carbon dioxide emissions and promoting principles of sustainable 
construction and the efficient use of buildings in accordance with Policies SP9 and D1 in the 
local plan.

2.4 Conclusions

On review of the above planning policies and moreover Condition 8 of North 
, it is evident that there is a 

requirement for development to consider the use of increased energy efficiency 
standards and low carbon / renewable technology as part of an overall energy 
strategy.

The proposed development will therefore minimise regulated carbon dioxide (CO2) 
emissions in comparison to those allowable under the current edition of Approved 
Document L1 2021 by following the widely accepted energy hierarchy approach to 
energy conservation in new and existing dwellings. 

It is also recognised that there is an ongoing requirement to reduce internal water 
consumption to achieve a minimum water efficiency of 110 litres per person per day.
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3.0 Proposed Energy Strategy and Performance 

3.1 The proposed development benefits from a range of passive design features 
including internal layouts that facilitate natural cross ventilation which should act to 
reduce overheating risks during the summer months and reduce the likelihood of 
any future occupants installing mechanical cooling.

3.2 In accordance with the 'Lean' principles of the Energy Hierarchy, the following 
minimum fabric, heating and lighting standards will be adopted within the 
development as a means of reducing its overall energy demand by conventional 
(lean) means:

Table 1: Proposed Fabric and Lighting Standards

Element / Feature

Current Approved 
Document L1 2021

Minimal Acceptable 
Standard

Proposed Development 
Target

External Wall U-value 0.26 W/m2K 0.17 W/m2K

Ground Floor U-value 0.18 W/m2K 0.12 W/m2K

Insulated Rafter U-value 0.16 W/m2k 0.13 W/m2K

Glazing U-value 1.60 W/m2K 1.40 W/m2K

Entrance Door U-value 1.60 W/m2K 1.20 W/m2K

Air Permeability 8.00 m3/m2.h 5.00 m3/m2.h

Thermal Bridging - Recognised Construction 
Details

Lighting
All fixed lighting to 
have an efficacy of 

75 lm/W

All fixed lighting to have an 
efficacy of 80 lm/W

Primary Heating & Hot Water -

MCS Approved Air Source 
Heat Pump to Radiators 
and Underfloor Heating

with a design flow 
temperature of 55°C

Hot Water Storage -
210 litre Hot Water Storage 
Cylinder with 2.30 kWh/day 

Standby Loss

Ventilation - Natural Ventilation with 
Intermittent Extract Fans

3.3 The above build standards will ensure that the proposed development has a reduced 
energy demand in comparison to the minimum requirements of Approved 
Document L1 2021 of the Building Regulations. This will help to reduce the overall 
energy consumption and the associated CO2 emissions arising from occupancy.

3.4 It is noted that the development has been designed to maximise the amount of 
natural daylight available, which in conjunction with the highly efficient LED lighting 
proposed will significantly reduce the amount of energy consumed through artificial 
lighting.
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4.0 Review of Low Carbon and Renewable Technologies:
4.1

renewable technologies were reviewed in terms of their overall suitability for inclusion 
within the proposed development.

4.2 Wind Turbine (Column or Roof Mounted)

Benefits

When installed in optimum positions, wind turbines can generate 
a large amount of renewable electricity, the surplus of which can 
be exported at financial gain to the national grid via the Smart 
Export Guarantee scheme.

Site 
Limitations 

/ 
Restrictions

Not aesthetically pleasing nor in keeping with the local area.
The site is sheltered by trees on the northern boundary which 
would result in unreliable and insufficient outputs.
Requires ongoing maintenance which future occupants may 
neglect.
Can produce unacceptable levels of noise to occupants and 
neighbours.

Conclusion The technology is not deemed as being suitable for use within the 
proposed development.

4.3 Solar Photovoltaic

Benefits

When installed in optimum positions photovoltaic (PV) arrays can 
generate a large amount of renewable electricity which can be 
used locally or exported at financial gain to the national grid via 
the Smart Export Guarantee scheme.
Minimal ongoing costs & maintenance issues following installation.
Easy to integrate into a conventional build specification or retrofit 
applications.
The dwelling benefits from south-facing pitched roof space to the 
rear, which would provide optimal PV conditions

Site 
Limitations 

/ 
Restrictions

PV panels are not aesthetically pleasing and may detract from the 
visual appearance of the dwelling.
The installation of the solar PV arrays would not be in keeping with 
the style of the site surrounding the development
As a result of the rapid decarbonisation of the national grid, the 
amount of CO2 savings with this technology is limited as the CO2

emission factor for grid displaced electricity is relatively low.

Conclusion It is not proposed to use this technology within the proposed 
development.

4.4 Solar Thermal

Benefits

Solar hot water systems can provide an efficient way of 
contributing to a dwelling's overall hot water requirements.
Minimal ongoing costs & maintenance issues following installation.
As with PV, the south-facing pitched roof would provide optimal 
location for the siting of a small number of solar collectors to 
maximise their efficiency.

Site 
Limitations 

/ 
Restrictions

The amount of CO2 savings with this technology is restricted as 
there is no benefit to producing more hot water than is used 
within a dwelling.
The installation of the solar PV arrays would not be in keeping with 
the style of the site surrounding the development
Solar collectors are not aesthetically pleasing and may detract 
from the visual appearance of the development.

Conclusion It is not proposed to use this technology within the proposed 
development.
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4.5 Ground Source Heat Pump

Benefits

High operating efficiencies (CoPs).
Flexible installation options for new build developments, including 
trench and borehole installations.
Reliable and proven technology.
Generally low maintenance costs.
No visual impact on the property.

Site 
Limitations 

/ 
Restrictions

Detailed ground surveys required.
High capital installation costs potentially rendering the technology 
financially unviable.
Trench installations require significant areas of land.

then local upgrades may be required which could render the 
technology financially unviable.

Conclusion It is not proposed to use this technology within the proposed 
development.

4.6 Air Source Heat Pump

Benefits

High operating efficiencies (CoPs).
Reduced visual impact on the property.
Reliable and proven technology.
Generally low maintenance costs.

Site 
Limitations 

/ 
Restrictions

Often require a supplementary immersion heating system for the 
generation of hot water.
The external units can result in some noise related problems 
although this can be limited through the careful selection of 
particular models with low operating acoustic levels and the 
potential use of acoustic housing units.

then local upgrades may be required which could render the 
technology financially unviable.

Conclusion It is proposed to use this technology within the proposed 
dwelling (as detailed in Section 3).

4.7 Biomass Boilers

Benefits Reliable and proven technology.
Site 

Limitations 
/ 

Restrictions

Require large storage facilities for the fuel.
On-going cleaning, maintenance and management requirements. 
Require regular fuel deliveries. 
Would contribute to poor urban air quality.

Conclusion The technology is not deemed as being suitable for use within the 
proposed development.

4.8 On review of the above technologies, the installation of MCS Approved Air Source Heat 
Pumps (ASHP) is recommended as a means of providing the dwelling with a 
decentralised source of low carbon heating and hot water. This will provide an 

associated carbon dioxide emissions.

4.9 The heat pump and hot water systems will be designed, tested and commissioned to 
current approved standards.
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5.0 Calculated Energy Performance (Illustrative)

5.1 Having identified the use of Air Source Heat Pumps as being the most suitable low 
carbon technology for use within the development, predictive SAP 10 calculations have
been prepared for the development 
within Section 3 of this report, including the Air Source Heat Pump as the primary 
source of heating and hot water. 

5.2 The results of the illustrative SAP Calculations are summarised within Table 2 below 
with the full calculations provided within the Appendix 1 of this report for detailed 
review. 

Table 2: Annual Regulated CO2 Emissions

Floor 
Area 
(m2)

Target 
Emission 

Rate 
(TER)

Annual 
Regulated 

2

Emissions
(kg/Year)

Dwelling 
Emission 

Rate 
(DER)

Annual 
Regulated 

Proposed CO2

Emissions
(kg/Year)

Annual 
Percentage 

Reduction in 
CO2 Emissions

154.69 9.98 1,543.55 4.24 656.38 57.48%

5.3 On review of the above, it is evident that the proposed dwelling will achieve a 
minimum reduction in regulated CO2 emissions of 57.48% in comparison to Approved 
Document L1 2021 of the Building Regulations. 
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6.0 Flood Risk and Water Management

6.1 The development will be designed to be water efficient and to avoid excessive potable 
water consumption through the specification of water saving appliances such as a 
reduced volume / dual flush cistern and through restricting the flow rates of the water 
outlets. This will provide each dwelling with an overall reduced water consumption of 
less than or equal to 110 litres per person per day in line with the lower national 
technical standard set out in Part G of the Building Regulations.

6.2 Whilst the precise specification for achieving the above water consumption target is 
still to be confirmed, an example specification is detailed below, which will be used as a 
baseline for the development:

Toilet = 4l (Full) and 2.6l (Part)
Basin mixer tap = 5l/min
Shower = 8/min
Bath = 170 litres capacity to overflow
Kitchen mixer tap = 6l/min

6.3 In addition to the above, the following measures will also be incorporated into the 
dwelling as means of encouraging future occupants to reduce their water 
consumption by raising awareness:

Water meters installed in a readily visible location

Information on how to use water efficiently will be provided as part of any 
handover to future occupants

6.4 It is also noted that upon referencing the Environment Agency's Flood Risk Map, the
proposed development is located in Flood Risk Zone 1, which is an area that is not at
risk of flooding.

6.5 In the circumstances, the proposed development is deemed to satisfy the 
requirements of Condition 8
Approval dated 16th December 2024 (24/02845/FP) by complying with the
requirements of Policies SP9 and D1 of the Local Plan (November 2022).



Appendix 1:

Baseline TER and Renewable DER Calculations
(SAP Derived)


























