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The current report provides a brief overview of the wide range of opportunities for
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required on specific measures.
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1.0 Introduction

1.1 About C80 Solutions Ltd

C80 Solutions are independent Sustainability and Energy Consultants providing carbon
reduction solutions to help the UK achieve its carbon emission reduction target of 80% by
2050 - as set out in the Government's Climate Change Act 2008.

Our range of affordable but comprehensive solutions for the construction industry are broken
down into two sectors; i) Building Compliance and ii) Consultancy.

Building Compliance:

Our Building Compliance services include; Code for Sustainable Homes Assessments, SAP
Calculations, On Construction Energy Performance Certificates, Water Efficiency
Calculations, SBEM Calculations, Commercial EPCs, BREEAM assessments and Air Tightness
Testing.

Consultancy:

Our experience and exposure to building compliance combined with previous experience and
IEMA accredited training means we have built up a vast amount of knowledge which enables
us to provide our clients with invaluable advice. Our Consultancy services include; Renewable
Energy Feasibility Reports, Energy Statements for planning, Sustainability Statements and
Building Compliance Advisory Reports.

1.2 Introduction to Developments

C80 Solutions have been instructed to prepare an Energy Statement by Sigma Homes for the
proposed new build residential development at Hanlye Lane, Cuckfield

The project anticipates the provision of 55 new residential dwellings, with associated roads,
landscaping and public areas.

The site is located in a predominantly suburban area, in the borough of Cuckfield, West Sussex

All plots will be provided with an Electric Vehicle charging point.

The plan of the proposed development can be seen in Figures 1 below.
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Figure 1; Proposed Site Plan
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This statement will demonstrate how the proposed development is being designed in line with
the requirements of planning policy DP39: Sustainable Design and Construction
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1.3 Planning Policy

The following Energy/COz2 related planning requirements are applicable to this development:
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1.4 Methodology

The methodology that has been applied in this report is as follows:

1. Prepare baseline energy calculations for the site based on a Part L. 2021 compliant
construction specification designed for the development.

2. From the baseline energy calculations, the predicted energy demand for the
development in kWh/year and the predicted CO2 emissions in kgCO2/year for the site
can be established.

3. Multiplying the site wide predicted CO2 emissions figure by 100% will provide the CO2
reduction target required.

4. Apply energy efficient design principles (improved fabric spec) in order to reduce the
energy demand and CO2 emissions of the site. Prepare energy calculations using the
improved fabric specification.

5. From these improved calculations, the reduced energy demand for the development in
kWh/year and the predicted CO2 emissions in kgCO2/year for the site can be
established.

6. Carry out a renewable energy feasibility study to ascertain which LZC technologies
would be suitable for the development.

Establish the sizing of suitable renewable technologies to ensure the CO2 emission reduction
target is met.
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2.0 Predicted Annual Carbon Emissions

Baseline SAP 10 calculations were prepared based on the construction specification shown in
table 1 below.

Table 1: Part L compliant construction specifications

The conducted SAP and SBEM calculations have shown the proposed development will
generate 63449.87 kgCO2/year. In order to satisfy the planning requirements on
sustainable design, the developer is committed to reduce predicted site wide CO2 emissions.

Therefore, since the development’s predicted CO2 emissions is 63449.87 kgCO2/yr, this
would equate to a reduction target of 37896.3 kgCO2/yr. In other words, providing the total
site emissions of 25553.57 kgCO2/yr is achieved once improvements have been made to the
calculations.
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Table 2: Baseline Predicated Annual Energy Demand
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4.0 Reducing Carbon Emissions through Energy Reduction

The Energy Hierarchy sets out the most effective way to reduce a dwelling’s CO. emissions.
Firstly by reducing energy demand, then by using energy efficiently and lastly by
incorporating LZC/Renewable technologies.

Building Regulations baseline

Be lean: use less energy Sﬁngggw l

Be clean: supply
energy efficiently

Be green: use
renewable
energy

35% on site

— . —— ——— —

Figure 3: The Energy Hierarchy

Reducing the need for energy usage in the dwelling’s design:

The first and most cost beneficial action is to reduce the amount of energy needed
by the occupants of the dwelling whilst still maintaining or even improving the comfort
conditions. A lot can be achieved through passive design, improving the dwelling’s external
fabric and following principles to reduce air infiltration.

The developer will reduce the energy demand and CO2 emissions of the development by
making the following fabric and energy efficiency improvements to the current Part L Building
Regulations 2021:

Energy reduction strategies include:

Adopting enhanced fabric specifications

Installing high efficiency heating systems

Incorporating energy-efficient lighting: 100% of all new lighting to be energy efficient
Adopting principles of airtight construction

All new windows will be double -glazed

Passive Solar Design — Solar gain, solar shading, thermal mass

Natural / Passive Ventilation strategy
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5.0 Feasibility Study of Renewable Technologies

This section will assess the technical viability of the following renewable energy technologies
for the site in order to rule out unfeasible options:

Mast mounted wind turbines

Roof mounted wind turbines

Solar PV (Photovoltaic) Panels
Solar Thermal Panels

ASHP (Air Source Heat Pump)
GSHP (Ground Source Heat Pump)
Biomass

CHP

The following observations have been made with regard to the technical feasibility
of integrating renewable energy technologies into this development.

Renewable Technology | Feasible | Reasons
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Solar PV (Photovoltaic)
Panels/Tiles

Solar Thermal Collectors

ASHP (Air Source Heat
Pump)

Yes

No

Yes

to occupants of the dwelling and adjacent buildings. Noise
may also adversely affect ventilation strategy.

Currently the BWEA suggests a large wind turbine to be viable
where wind speed is 7m/s or above. According to the NOABL
database the average wind speeds for the site is: 5 m/s at 10m,
5.7m/s at 25m and 6.2 m/s at 45m height for the property
postcode. Therefore, the wind speeds are not sufficient for a
roof mounted wind turbine to be viable

The proposed development has sufficient roof area for solar
panels accommodation.

Most of the roofs should be free from overshadowing for most
of the day from other buildings, structures or trees.

The site is located in the region with high level of global
horizontal irradiation (1,000-1050 kWh/m2/year)

The proposed development has sufficient flat roof area that
can accommodate solar thermal panels.

Most of the roofs should be free from overshadowing for most
of the day from other buildings, structures or trees.

The site is located in the region with high level of global
horizontal irradiation (1,000-1050 kWh/m2/year)

Solar thermal collectors would be compatible with the planned
heating system.

There will be a year round hot water demand.

In practical domestic solar hot water systems, the solar hot
water system is usually run in conjunction with, rather than
instead of, a backup conventional boiler and as a result the
carbon intensity of the combined system is high relative to
other renewables. Moreover the high efficiency of modern
condensing boilers, which can convert over 90% of means that
the carbon intensity of these heat sources is relatively low at
200-300 gCO2/kWhth. As a result domestic solar water
heating systems are a relatively expensive way of mitigating
carbon emissions when they replace heat from efficient
modern boilers. For this reason they are not recommended.

The proposed development has been
designed to accommodate the space for a hot water cylinder.
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GSHP (Ground Source No
Heat Pump)

Biomass Boiler No
CHP No

The building is suitable for a low-grade heat distribution
system (e.g. underfloor water system, oversized radiators).

There is sufficient wall area to locate condenser units away
from bedrooms and living rooms, which mitigates any
potential noise issues. Domestic heat pumps have now been
designed to be quiet enough that residents will not experience
issues with noise.

With an air source heat pump, you can save money on your
energy bills and reduce your carbon footprint compared to a
gas or electric heating system.

It may be possible to drill a limited number of vertical or
horizontal boreholes for GSHP on the site.

It is possible for developments to accommodate a low-grade
heat distribution system (e.g. underfloor water system,
oversized radiators).

The site and neighbourhood may not have a suitable layout to
accommodate the external plant equipment required for this
kind of system.

There is sufficient space inside all the proposed dwellings for
the heat pump equipment.

There is an established fuel supply chain for the area.

There isn’t sufficient space for a delivery vehicle (vehicular
access to fuel storage, turning circle etc)

There isn't sufficient space in the proposed buildings
for a wood-fuel boiler and associated auxiliary equipment.

There isn't sufficient space for fuel storage
to allow a reasonable number of deliveries.

Biomass systems are management intensive (fuel sourcing,
transport, storage) and require adequate expertise from users.

There is a district heating system powering earlier phases of
the development, however the network does not currently
have the capacity to provide heating to this development, and
there would be cost & feasibility issues to expand the network.

A CHP unit only generates economic and environmental
savings when it is running at least 4,500 hours per year. This
equates to an average heat demand of about 17 hours a day for
five days a week throughout the year. The proposed
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Table 4: Feasibility Study of Renewable Technologies

Based on the feasibility study in table 4 above, the following technologies have been
identified as being feasible for the proposed development:

e ASHP
e PV

C80 Solutions Ltd
T: 0113 258 8445
E: mail@c80solutions.co.uk

W: www.c80solutions.co.uk CSO
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6.0 Improvements to Provide 28% CO2 Reduction

The developer is proposing the following measures to improve the energy performance of the
building:

Be Lean;

Improved Fabric U-values to-
e Walls: 0.19 W/m2K
e Floors: 0.12 W/m2K
e Roofs: 0.15 W/m2K
e High-Performance Double-Glazed Windows: 1.2 W/m2K

Be Clean;
Improved Space & DHW Heating System-

e Installation of a ASHP to provide space heating & DHW
Be Green

Renewable Energy Sources-

e High Efficiency ASHP with SCOP of min. 3.5 (Mitsubishi Ecodan or equiv.)

Table 5 below shows the percentage reduction in CO2 emissions following the proposed
heating and fabric improvements.

Baseline 250,955.38

After Improvements 173,615.74
Total Reduction 77339.64
Percentage Reduction 30.8181%

Table 5: Percentage Reduction in Carbon Emissions following the above improvements

As can be seen from the above table, this development is achieving a 30.8181% reduction in
predicted emissions. With its fabric first approach and use of LZC technologies, this proposed
development promotes the goals of the Mid-Sussex development plan, in its ability to reduce
heat demand, and then meet that demand by the most efficient means. The concentration on
improving the fabric of the design to exceed best practice for the current times will not only help
in the short term by reducing energy demands and CO2 emissions now, but also allows the
building to be future proofed and net-zero ready to meet further targets and needs that may be
required in years to come.

Meanwhile, the use of an LZC technology to provide space heating & DHW also shows the
developer’s attitude to ensuring that the sustainable of the new homes provided is maximised,
and the energy usage is minimised as much as possible.
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Further Improvements

The Developer is proposing further improvements by including Solar PV on a small number
of dwellings to increase the EPC rating to achieve a B rating.

The following Plots would require PV to achieve a B EPC rating

e Plot1- 0.3Kwp

e Plot2 - 0.3Kwp

e Plot 3 - 0.3Kwp

¢ Plot5- 0.1Kwp

e Plot 6 — 0.2Kwp

e Plot 23 — 0.4Kwp
7.0 Water Efficiency

Policy DP39 also sets out a maximum water usage for all proposed residential developments
of 110 litres/person/day. Below contains a water efficiency calculation that has been
completed for this development;

Installation Type Average Capacity/Flow Rate Litres/Person/Day
Single Flush WC's 0 0
Dual Flush WC's 4.01 17.72
All WC's 4.01 17.72
Kitchen/Utility Room Taps 5 12.56
Other Taps 5 9.48
Baths 150 16.5
Showers 8.5 37.15
Dishwashers 1.25 4.5
\Washing Machines B8.17 17.16
\Water Softener

\Waste Disposal Unit Not Present 0
Total Water Use 115.07 Litres/Person/Day

Contribution from Rain Water 0 Litres/Person/Day

Contribution from Grey Water 0 Litres/Person/Day

Normalisation Factor

0.91 Litres/Person/Day

Code for Sustainable Homes - Consumptions & Credits

\Water Consumption (Code for Sustainable Homes) 104.7 Litres/Person/Day
Credits Scored 3

Building Regulations 2000 AD Part G (2010 Ed) - Consumption

External Water Use 5 Litres/Person/Day
Water Consumption (Building Regulation 17 K) 109.7 Litres/Person/Day

The proposed specification and capacities/flow rates shown which is to used in all dwellings
within this development allows for a total water consumption of 109.7 litres/person/day,
within the limits set out by planning policy DP39.
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8.0 Climate Change Adaptation

Planning policy DM39 requires that risks that future climate change associated with the development are identified, and remediation measures
that are being considered to mitigate these risks are outlined. A risk assessment has been carried out for the development to evaluate the
structural and fabric resilience to the effects of Climate Change, and the tables below evaluate the risks posed by a potential hazard, and outline
how the design of the building minimises these risks, and mitigates against them as far as possible. Each risk has been rated based on the
probability of it occurring, and the maximum potential damage it would cause. These ratings are as follows:

Likelihood
Very Unlikely (within Lifetime)
Unlikely (within Decades)

May Happen (within 10 Years)

Likely (within a Year)

Very Likely (within 6 Months)

Certain or Imminent

Severity/ Consequence

Delay Only
Minor Injury/Damage/lliness, (Not Lost Time)

Significant Injury/lliness (Temporary Disablement), Damage, Difficult Working Conditions

Injury/lliness (Permanent Disablement), Pollution, Loss of Some Staff, Temporary Evacuation

Death, Significant Pollution, Unsafe Working Conditions, Permanent Evacuation

GREEN = No further measures required, AMEBER = Tolerable, further measures required, RED = Immediate action required

C80 Solutions Ltd
T: 0113 258 8445
E: mail@c80solutions.co.uk
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The results of the climate change risk assessment can be seen below;

Solar radiation

Area Potential Damage Likelihood Severity Risk Risk Management Strategy
Structural Stability/Robustness n/a = B _ _

Weather Proofing and Detailing Effect on colour coated render 4 1

Material Durability PVC breakdown over time 3 1

Health and Safety to Building Occupants Glare 4 1

Impacts on building contents and continuity Discolouration and fading of desks 3 1

Temperature Variation

Area Potential Damage Likelihood Severity Risk Risk Management Strategy
Cracks/collapse from freeze-thaw weathering. Damage
Structural Stability/Robustness / P i s g 4 2
to rendered elevations
. - Potential for Blistering/Melting/Warping; Mildew/Mold Specifiy building materials that are resistant to all relevant types of extreme or changeable weather.
Weather Proofing and Detailing R . 5 3 15 " . X i . .
from increased humidity Utilise treated material to improve lifespans, and reduce the need for maintenance post construction
Bricks are susceptible to degredation from freeze-thaw
Material Durability L o . - 4 3 12 Specify freeze-thaw resistant bricks to remove the need for repairs or replacement in the future.
weathering if not maintained
Completion of a TM59 Overheating analysis for a future climate situation at RIBA stage 4 to allow for
Health and Safety to Building Occupants Potential for overheating 3 4 12 consideration for the cooling & ventilation strategies to meet predicted climatic conditions for 30 year &
50 year scenarios.
Impacts on building contents and continuity Mildew/Mold from increased humidity 3 2 -

C80 Solutions Ltd
T: 0113 258 8445
E: mail@c80solutions.co.uk

W: www.c80solutions.co.uk
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Water/Moisture
Area Potential Damage Likelihood Severity Risk Risk Management Strategy
Structural Stability/Robustness Leaching, Warping/Swelling/Buckling, Rot 2 3
Weather Proofing and Detailing Rot, Leaching, Rust 4 2
Conduct Indoor Air Quality modelling to ensure ventilation systems specified are ffit for purpose and
i - De-lamination, Rot, Leaching, Mildew/Fungi/Mold, Rust, i Q . y & Rk - v P . P p
Material Durability K i . 6 2 12 provide the correct provision of fresh air, and dilution of polutants and to remove moisture internally that
Warping/Swelling/Buckling - .
could cause damage to relevant building materials.
Flooding, Leaks, Mildew/Fungi/Mold leading to health Conduct a Flood Risk Analysis and SUDs feasibility study to identify and implement a bespoke drainage
Health and Safety to Building Occupants ne fidew/Fungi/ e 3 8 24 Y : vs! ) fority stu y : ,I v 'mp ) P . inag
problems system that meets the needs of the site presently, and in a predicted future climate scenario.
Conduct a Flood Risk Analysis and SUDs feasibility study to identify and implement a bespoke drainage
Impacts on building contents and continuity Flooding, Leaks, Mildew/Fungi/Mold, corrosion 3 8 24 ¥ i ¥ y i v P X P K g
system that meets the needs of the site presently, and in a predicted future climate scenario.
Area Potential Damage Likelihood Severity Risk Risk Management Strategy
Structural Stability/Robustness Collapse, Abrasion, Corrosion 2 9 18 Ensure structural designs for the home take into account potential increases in average wind speeds.
Weather Proofing and Detailing Abrasion, Corrosion 3 2
Material Durability Abrasion 3 2
- Collapse of building would cause danger, entrapment,
Health and Safety to Building Occupants 1 10
death
Impacts on building contents and continuity Collapse of building 1 10

C80 Solutions Ltd
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water/heating, Roof collapsing from weight of snow

Area Potential Damage Likelihood Severity Risk Risk Management Strategy
Snow load calculations will need to be produced for all roof areas, and these calculations will need to
Structural Stability/Robustness Corrosion, Collapse due to snow weight, Leaching 3 4 12 X X P i
take into account and designs need to make allowances for future predicted snowfall levels.
Weather Proofing and Detailing Corrosion, Rust 4 2
Material Durability Corrosion, Leaching, Discolouration, Rust 5 2
Flooding due to rain/snow melt, Entrapment due to Conduct a Flood Risk Analysis and SUDs feasibility study to identify and implement a bespoke drainage
Health and Safety to Building Occupants e / ) ) P 2 8 16 4 ) ¥ y i v P . P . g
flash floods/roof collapsing from weight of snow. system that meets the needs of the site presently, and in a predicted future climate scenario.
X ' Ensure building services are designed to operate during extreme weather conditions and have frost
L L Flood damage, frozen pipes leading to lack of . S . .
Impacts on building contents and continuity 3 7 21 protection facilities to prevent failure at extreme temperatures. Snow load calculations also to be

completed.

Extreme Events (e.g. Storms, Floods, Ground Movement, Fire etc)

continuity

equipment destruction

Area Potential Damage Likelihood Severity

Structural Stability/Robustness Collapse, fire/lightning damage, cracks, subsidence 3 3

Weather Proofing and Detailing Collapse, fire/lightning damage, cracks 5 1
Fire/lightning damage, flood water damage (rot, mildew

Material Durability /g 2 - ge 5 2
etc), cracks
Electrocution, drowning, entrapment, injury from

Health and Safety to Building Occupants o o wning P injury 1 10
building collapse

Impacts on building contents and business Fire/Flood damage, Building collapse, power surges, 5 10

Risk

Risk Management Strategy

Natural hazard risk assessment would provide a look into the potential extreme events that could be
present in the area in a predicted climate scenario.
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Appendix A:

BREL:s for all dwellings & SAP Summary Sheet

C80 Solutions Ltd
T: 0113 258 8445
E: mail@c80solutions.co.uk

W: www.c80solutions.co.uk
Registered Office: Sanderson House, 22 Station Road, Horsforth, Leeds, West Yorkshire, LS18 5NT




