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Executive summary.

1.1 The Application.

This energy strategy has been prepared on behalf of Great Lakes UK Ltd, hereafter referred to as the Applicant,
in support of a full planning application for the Proposed Great Wolf Lodge, Chesterton, Bicester, hereafter
referred to as the Proposed Development.

1.2 The proposed development.

The Proposed Development comprises the redevelopment of part of a golf course to provide new leisure resort
(sui generis) incorporating waterpark, family entertainment centre, hotel, conferencing facilities and restaurants
with associated access, parking and landscaping.

Table 1: Prosed floorspace.

Space Type Space Use Floor Area (GIA) m?

Hotel 27,250 m?

Family Entertainment Centre + back of house

Non-Dwelling + conference 12,350 m?
Waterpark 8,340 m?
47,940 m?2

Total:

(total GEA: 52,685 m?)

1.3 Drivers.
A summary of planning policy documents applicable to the proposed development include:

National drivers; Approved Document Part L of the Building Regulations.

Part L of the Building Regulations is the mechanism by which government is driving reductions in the regulated
CO2 emissions from new buildings. The assessment of the proposed development against policy targets has
been carried out using the Building Regulations Part L 2013.

Carbon factors used within Part L are given in the government’s Standard Assessment Procedures (SAP).
Updates to the current carbon factors set within Part L 2013 have been issued in the draft SAP 10 guidance in
July 2018, providing a great reduction in the carbon content especially for grid electricity, down by 55% from
Part L 2013 figures. These updated figures are already in use within London, where the Greater London
Authorities have issued guidance confirming a preference for their use since January 2019.

Even greater carbon emissions would be expected by use of very recent updated carbon factors issued on
10/10/2019 in a new draft of SAP 10. This update is so recent as to not be included in this report, but if
implemented, this would further bolster the strategy chosen for the Proposed Development.

Cherwell Council Policy.
The following summarises the Cherwell Council Local Plan 2011-2031 for energy and CO2 emissions: All new
developments should:

— reduce carbon emissions and use resources more efficiently, including water (policy ESD 1)

— achieve carbon emissions reductions, by use of an 'energy hierarchy’ (ESD 2)

— make use of decentralised and renewable or low carbon energy where appropriate (policy ESD 4)

— implement renewable and low carbon energy provision wherever any adverse impacts can be
addressed satisfactorily (ESD 5)

Environmental assessment methodology.
The following summarises the adopted Cherwell policy for the application of environmental assessment
methods:

— All new non-residential development will be expected to meet at least BREEAM ‘Very Good’ (policy
ESD 3)

1.4 Approach.
The energy and sustainability strategy for the Proposed Development draws on guidance from the Cherwell
Local Plan.

The Energy Strategy takes a holistic approach to energy demand reduction, and carbon emission reductions.
Principles of the Energy Hierarchy are followed in terms of ensuring the design is energy efficient prior to
incorporation of low and zero carbon energy sources.

Assess low and
zero carbon
energy sources

Supply energy
efficiently

Use less energy

Calculations demonstrating the energy requirements and associated CO2 emissions have been carried out for
the Proposed Development using Building Regulations approved software. This has been used to inform the
energy strategy for the works.

The Sustainability Strategy responds to National Planning Policy and Guidance, and also makes reference to
local policy.

CIBSE Technical Memorandum (TM) 54: Evaluating Operational Energy Performance of Buildings at the
Design Stage

Due to the mix of end uses in the development (hotel, waterpark and retail/restaurant-like areas in the Family
Entertainment Centre), it was decided by the development team to carry out a bespoke energy modelling
exercise in line with CIBSE TM54:  Evaluating Operational Energy Performance of Buildings at the Design
Stage.

This has allowed for a more detailed understanding of actual energy and carbon emission reductions likely to be
achieved in the Proposed Development, beyond those calculated in Part L. For example, limitations within the
Part L methodology mean that energy and carbon emissions related to unregulated energy uses such as the
pool water heating and the laundry water heating are not accounted for - clearly a significant percentage of the
energy demand for a development such as Great Wolf.

The results of this assessment have been used to inform the development of the energy strategy.

1.5 Energy Strategy Summary.

Passive design and energy efficiency
The energy demand for the development will be reduced first of all by the implementation of good practice
thermal envelope performance values, and energy efficient systems.

Load sharing for Hotel and Family Entertainment Centre (FEC)

This part of the development will have a simultaneous heating and cooling demand throughout the year due to
the mix of facilities present. To significantly reduce the energy demand and associated carbon emissions of the
development, it is proposed to leverage the opportunity that the simultaneous heating and cooling profile
presents.
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In summary, an innovative heating and cooling system will be provided to capture heat that would typically be
rejected to atmosphere by air-cooled chiller plant during the cooling season; the captured heat will be utilised
to contribute towards the constant base heating load that is present throughout the year.

Heating and cooling for Hotel and Family Entertainment Centre (FEC)
In lieu of ‘standard’ air-cooled chillers, reversible air source heat pumps (RASHPs) will be adopted to generate
chilled water during the cooling season, which will be utilised to meet the developments cooling demands.

A water source heat pump (WSHP) will be utilised to capture low-grade heat from chilled water return
infrastructure connected to the cooling plant, to prevent the heat from being rejected to atmosphere. The
recovered heat will be utilised to contribute towards domestic hot water generation throughout the year, as
well as to contribute towards the developments space heating and ventilation system heating requirements
during the heating season.

In effect, this process provides the development with ‘free heat’ that would typically be rejected to atmosphere,
under a conventional gas-fired boiler and chiller arrangement.

When the heating demand exceeds the amount of heat recovered from the cooling system, any RASHPs that
are not operating in cooling mode will be utilised generate to generate additional LTHW.

These systems will be supplemented by gas-fired condensing boilers when necessary to meet the remaining
peak demand.

The LTHW heating system will be designed to operate with low flow and return temperatures, to maximise the
efficiency of the RASHP's and WSHP, and to ensure that when operational, the gas-fired boilers operate
continuously in condensing mode, maximising heating system efficiency.

Waterpark

Conventionally, the waterpark heating demand would be met through the adoption of gas-fired boilers. There
will be no mechanical cooling requirement for the waterpark (dehumidification requirements will be met
through the ventilation system alone).

To maximise the extent of carbon reduction across the development, a dedicated air source heat pump (ASHP)
installation will be provided to act as the lead heat source for the waterpark, with gas-fired boilers provided to
act as the secondary heat source during peak demand periods.

As with the hotel and FEC design, the waterpark heating system with be designed to operate with low flow and
return temperatures, to ensure that the efficiency of the ASHP is maximised, and the gas-fired boilers (when
operational) operate in condensing mode, further improving heating system efficiency.

1.5.1 Energy and carbon reduction summary

The adoption of the above heating and cooling system strategy will result in significant overall energy and
carbon savings across the development, when compared to a ‘base scheme’ energy strategy which represents
conventional systems for this type of development, and which is compliant with Part L of the Building
Regulations, which would include:

- Avrefrigerant based hybrid VRF system to heat and cool the hotel, with gas-fired water heaters utilised
to generate domestic hot water.

- Gas-fired boilers and air-cooled chillers to heat and cool the Family Entertainment Centre, with the
gas- fired boilers also utilised to generate domestic hot water and temper fresh air supplied by
mechanical systems.

- Gas fired boilers for the waterpark to generate heating and hot water including pool water heating.

The carbon emission reduction potential associated with the strategy set out above is expected to be
substantial, especially when considering ‘real’ current carbon emission factors rather than the outdated Building
Regulations factors.

In addition, as the electricity grid continues to be decarbonised, the electrically-led holistic heating and cooling
system proposed for Great Wolf will result in even lower carbon emissions in the future.

Current estimated carbon emission reductions are given in the adjacent Figure 1 to Figure 4.

Part L modelling results - PL2013 carbon factors
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Figure 1: Part L modelling results using Part L 2013 carbon factors
*) Results are compared against a ‘base scheme’ which assumes a traditional energy strategy approach using boilers and chillers, and
which is compliant with Part L 2013. Please refer to sections 2.2 & 7.2 for further detail.

Part L modelling results - SAP10 carbon factors
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Figure 2: Part L modelling results using SAP 10 carbon factors.
*) As above, results are compared against a ‘base scheme’. Please refer to sections 2.2 & 7.2 for further detail.
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TM54 results - PL2013 carbon factors
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Figure 3: CIBSE TM54 (operational energy performance evaluation) modelling results using Part L 2013 carbon factors

TM54 results - SAP10 carbon factors
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Figure 4: CIBSE TM54 (operational energy performance evaluation) modelling results using SAP 10 carbon factors

1.6 District energy connection and combined heat and power (CHP)

Due to the significant decarbonisation of the electricity grid over recent years, the implementation of a
combined heat and power installation will achieve a worse result in terms of carbon reduction when compared
against other heat generating technologies, when the comparative heating systems are assessed against the
current more realistic SAP10 carbon emissions factors. CHP relies on the discrepancy between electricity and
gas carbon emission factors to achieve carbon savings; a discrepancy which has now all but disappeared with
SAP10 carbon factors. Furthermore, CHP engines are not efficient when compared against other heat
generating technologies, are complex to run efficiently and maintain, and emit elevated NOx emissions resulting
in adverse air quality within the vicinity of their installation.

Currently, there are no known district networks in the local vicinity that are sited in a location that would make
connection viable from a carbon reduction perspective. The North West Bicester Eco Town (known as
Elmsbrook) incorporates district energy; however, the Phase 1 site is located approx. 3 miles from the Proposed
Development as the crow flies.

District heating systems can result in significant distribution losses via the buried infrastructure associated with
energy distribution (i.e. below ground pipework). Therefore, distributing heating energy over large distances is
often less efficient in terms of carbon reduction than providing an efficient on-site generation strategy. District
energy networks are ideally suited to urban areas with significant heat density.

Further, the Elmsbrook site implements CHP, and it is therefore likely this will be less carbon efficient than the
systems proposed for the Great Wolf development at the outset, when taking into account the decarbonisation
of the electricity grid. Please refer to Appendix 3 for further detail on the relative merits of electrically led
strategies compares to gas-fired systems as a result of the electricity grid decarbonisation.

The proposed holistic energy strategy will result in a significant reduction in carbon emissions when compared
to an alternative installation utilising a CHP installation, when assessing the equivalent carbon emissions using
current realistic carbon emission factors. A CHP is therefore not proposed for the development.

1.7 Renewable energy technologies

A feasibility options appraisal has been carried out which found heat pumps were the most suitable and
commercially viable low or zero carbon technology, as described in previous sections. Please refer to section
60f this report for further detail.

In order to further reduce carbon emissions, it is envisaged that a 1,000m? PV array (PV panel area), equivalent
to 150 kWp output, will be provided on the south-facing pitched waterpark roof (i.e. an optimum location).

The location and quantum of PV panels has been carefully selected to maximise energy provision and provide
an array which can be maintained, and which protects drivers on the M40 from potential glare.

1.8 Sustainability Measures.

Water.

The developer, an established water park operator and who has knowledge and expertise in water efficient
technologies, will invest in the adoption of regenerative media filter technology (i.e. ‘Defender’ filters) in lieu of
industry standard ‘deep bed medium rate sand filters’, in order to considerably reduce the amount of water
required for the backwash process, saving an estimated 28,800,000 litres potable water per annum.

The Development will be fitted with water efficient fixtures and fittings, and water meters will be provided to
enable the monitoring of water consumption.

The Development is targeting potable water reduction equivalent to a 40% reduction compared to the
BREEAM 2018 ‘baseline’ for credit Wat 01.

Mains water metering will be incorporated in the design, as well as sub-meters to water-consuming plant or
building areas consuming 10% or more of the building’s total water demand. Meters will be connected to the
central Building Management System.

A leak detection system capable of detecting a major water leak will be installed on the utilities water supply to
detect any major leaks within the building, as well as between the buildings and the utilities water supply.

The current surface water drainage scheme includes permeable sub-bases, swales, storage ponds and
attenuation tanks to control the stormwater run-off from the site. It is proposed that water will be pumped
from the main below ground surface water attenuation tank to serve toilet/WC cisterns in hotel rooms via a
day tank and appropriate water filtration and treatment equipment.

It has been estimated that the provision of the described surface water attenuation system could reduce annual
water consumption in the hotel alone by circa 13,860,000 litres per annum.
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Irrigation

The parkland style to the landscape integrated around much of the site will comprise native trees, woodland,
grassland and wildflower meadow that will not require watering once established, as these species will be
selected to ensure they are tolerant of natural seasonal conditions. Ornamental planting will be used sparingly
but will also largely comprise of native species, along with species tolerant of varying UK weather conditions, to
minimise the requirement for watering following establishment.

Occasional watering would be required during the first 5 years of establishment to all areas of new planting,
which will be provided by bowser, fed from existing waterbodies in the wider parkland. It is anticipated that no
mains cold water will be required for irrigation purposes across the site.

Please refer to the Outline Water Resources Scoping Note prepared by Hoare Lea for further information.

Materials.

Consideration will be given to the lifecycle of building elements, with the aim of specifying materials which have
environmental product declarations (EPDs) where feasible. Additionally, all timber will be legally harvested and
sourced, and it is an aim that all timber used at the Development will be FSC or PEFC certified (or similar) and
where possible, other materials will be responsibly sourced.

Materials will aim to be ‘low emissions’, through achieving low volatile organic compound (VOC) levels where
feasible, to assist in providing a good indoor air quality at the Proposed Development.

An assessment of the lifecycle impact of the development materials has been undertaken, comparing options
for a number of key building elements.

Waste.

A Resource Management Plan (similar to a site waste management plan) will be developed for the construction
phase to outline opportunities for waste management and ensure good practice will be adopted in the
construction phase of the Proposed Development.

The Proposed Development will be constructed in a manner which aims to protect the environment and local
community through reusing, recycling and recovering waste which would otherwise be disposed of at landfill.

The Proposed Development will include three main waste stores; a store for food waste, a store for recyclable
waste and an area for a compactor for refuse.

Operational waste will be segregated into glass bottles, cardboard & paper, and Dry Mixed Recycling (DMR),
which would comprise items such as plastic bottles, plastic packaging, and metal cans. A glass crusher will also
be provided in the waste store to reduce the volume of glass for collection. Waste stores will be clearly labelled
to ensure cross contamination of all waste streams is minimised. All waste storage areas will be built to BS
5906:2005 standards.

Proposed locations where the Refuse Collection Vehicles would park when emptying bins have been designed
so that collection operatives will not be required to transport the bins a greater distance than 10 metres.

Please refer to the Waste Management Strategy, prepared by WSP, for further information regarding
operational waste management proposals.

Sustainable Transport.
Pedestrian and cycle access to the site will be taken from the A4095 via the main site access.

As part of the development proposals a new footway will be provided along the southern side of the A4095
from the site to Chesterton and will connect with the existing footway provision at the junction between the
A4095 and The Hale. In addition, the proposed footway will continue west along the frontage of the site and
extend as far as the existing public right of way path.

It is further proposed to provide a shuttle bus service between the resort and Bicester. The shuttle bus service
will be available for guests and staff to use, free of charge. It is also intended that the shuttle bus will be
available to residents of Chesterton, also free of charge.

For guests to the resort the shuttle bus service will connect the resort with local trains stations; both Bicester
Village and Bicester North. In addition to the proposed guest shuttle bus service, it is proposed to provide a
separate shuttle bus service for staff at the resort and it is intended that this service will also be available to
residents of Chesterton. It is envisaged that the staff shuttle bus service will likely call at local stations, the town
centre and local centres around Bicester.

It is proposed that a total of 902 car parking spaces will be provided on site for use by guests and staff. A total
of 56 disabled accessible parking bays will be provided on site, equating to 6% of total parking provision. The
proposed disabled accessible parking provision exceeds the requirements of Traffic Advisory Leaflet 5/95 and
accords with good practice guidance in BS8300.

Charging facilities for electric vehicles will be provided for 10% of the total number of car parking spaces (90
spaces total).

Secure cycle storage will be provided at the Development to maximise the potential for sustainable transport to
and from the building for day guests and staff. In total, 80 cycle spaces, of which 40 will be allocated as ‘short
stay’ (for day guests), and 40 will be ‘long stay’ (for staff).

A Framework Travel Plan has also been produced for the Proposed Development, setting out a long-term
strategy to inform staff and visitors of the travel choices available to them and to encourage sustainable modes
of travel, in particular public transport, walking and cycling.

Please refer to the Transport Assessment and Framework Travel Plan, prepared by Motion, for further details.
Ecology and biodiversity.
Extensive work has been carried out with regards safeguarding and improving ecology and biodiversity on site.

The majority of the Site is currently of low biodiversity value, comprising approximately 67% amenity grassland
The Proposed Development aims to enhance the majority of the existing amenity grassland to semi-improved
neutral grassland. The remaining areas of site will comprise the hotel complex and associated hardstanding and
landscape planting. Existing waterbodies, woodland and hedgerows will be retained and enhanced where
possible.

No irreplaceable habitat or statutory designated sites are directly impacted by the Proposed Development.
Under current landscape plans, the Proposed Development would result in an overall net gain (+31%) in area-
based biodiversity units, with no area-based HPI habitat lost. There would be a net gain of linear units
generated by hedgerow HPI (+316%) and running water (+14%).

Although there is a net loss in three woodland habitat types (broadleaved parkland/scattered trees, coniferous
parkland/scattered trees and mixed parkland/scattered trees), the Proposed Development has achieved net
gain for similar habitat types: mixed plantation woodland and broadleaved plantation woodland. Consequently,
the Proposed Development does achieve an overall biodiversity net gain.

Elements of the existing / retained and proposed landscape will be managed as part of a coordinated
maintenance strategy to ensure its successful establishment and long-term sustainability and a Landscape
Management & Maintenance Plan is included as part of this planning application.

Please refer to the Ecological / Biodiversity Assessment prepared by WSP and the Landscape Management &
Maintenance Plan prepared by Bradley Murphy Design for further information.

Pollution.
Consideration will be given to the reduction of pollution from a number of sources, such as, but not limited to:

- Construction site generated pollution (e.g. dust)

- Indoor Air Quality

- Ground pollution

- Water pollution

- External Lighting - minimising spill of light

- Noise and vibrations (achieving Part E of Building Regulations)
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The Building Research Establishment’s Environmental Assessment Method - BREEAM.

In order to demonstrate the sustainability credentials of the building, the Proposed Development is undertaking
certification with the Building Research Establishment Environmental Assessment Method, and is targeting a
rating of Very Good under the BREEAM New Construction 2018 scheme.

A pre-assessment for the project has been carried out and a summary is provided in Appendix 2. In order to
achieve a Very Good rating a score of 55% is required, as well as all related mandatory credits achieved.

The current pre-assessment predicts a baseline score of 60.9%, i.e. a margin above the required minimum score
for ‘Very Good’ of 5.9%.

A number of additional potential credits have been identified and will be explored during detailed design in
order to safeguard the targeted rating against any future design changes or unforeseen site constraints.

BREEAM
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2. Introduction.

2.1 The proposed development.

The Proposed Development comprises the redevelopment of part of golf course to provide new leisure resort
(sui generis) incorporating waterpark, family entertainment centre, hotel, conferencing facilities and restaurants
with associated access, parking and landscaping

This building will contain 498 hotel rooms. Attached will be the family entertainment centre which will include
restaurants, retail and entertainment areas. The third part of the development will be a waterpark. The
development will also contain amenity areas such as a conference centre, and wellness facilities such as a gym.
The development is supported by servicing, landscaping works, provision of utilities and other supporting
infrastructure.

The Site is located approximately 500m to the west of the centre of Chesterton village.

The location of the Proposed Development is shown in Figure 5.

Bicester

Chesterton
X

Figure 5: Site location. Source: EPR

2.2 Approach to energy strategy reporting.

The Proposed Energy Strategy takes a holistic approach to energy demand reduction, and associated carbon
emission reductions.

The proposed development will target a reduced effect on climate change by reducing CO2 emissions
associated with energy use in line with national and local policy.

The holistic energy strategy proposed has been compared to a ‘base scheme’ energy strategy which represents
conventional systems for this type of development, and which is compliant with Part L of the Building
Regulations.

A comparison has been made using both Part L (Building regulations compliance) and CIBSE TM54 (operational
energy performance evaluation) methodologies in order to gain a detailed understanding of real expected
energy and carbon emission reductions for the scheme. Please refer to section 3.4 for further details of the
differences between these methodologies.

The Sustainability Strategy responds to National Planning Policy and Guidance, and also makes reference to
pertinent local and regional policies and guidance.

Principal targets:
- Maximisation of energy efficiency features and the integration of load sharing, as well as renewable and low
carbon energy technologies

- Carbon reductions:
- Building Regulations Part L methodology:

- 12% reduction in carbon emissions™ (Part L 2013 carbon factors)
- 45% reduction in carbon emissions® (SAP10 carbon factors)

- CIBSE TM54 (operational energy performance evaluation) methodology:

- 14% reduction in carbon emissions (Part L 2013 carbon factors)
- 39% reduction in carbon emissions (SAP10 carbon factors)

- A BREEAM New Construction (NC) 2018 rating of ‘Very Good'

*A note on Part L methodology
For clarity, it is highlighted that the reported results show the expected carbon emission reductions when
comparing the proposed holistic design with the ‘base scheme’ building as described in sections 3.5 & 3.6.

When the holistic energy strategy is modelled using Part L calculation methodology (i.e. heat pumps are
implemented as described within this report), the calculation methodology assesses the building against a
comparative building which also incorporates heat pump technology, known as the notional building'. The heat
pumps within the notional model have pre-defined efficiency values (which are lower than the efficiency values
of the heat pumps proposed for the proposed development).

The carbon reduction associated with the implementation of the holistic energy strategy will therefore appear
lower than reality on the resulting BRUKL Output Document (i.e. Part L calculation output), as the holistic
scheme will have been reviewed against a comparative heat pump scheme, as opposed to the actual base
scheme (which incorporates gas-fired boilers in lieu of heat pumps). The resulting holistic energy strategy
BRUKL Output Document is therefore currently expected to show a 7% reduction in carbon emissions, as
opposed to 12% reduction as identified above.
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2.3 Drivers.

A summary of planning policy documents applicable to the proposed development are detailed within this
section.

2.3.1 National policy

Building Regulations: Approved Document Part L

Approved Document Part L (2013, England edition) is the Building Regulation relating to the conservation of
fuel and power in buildings. The Approved Document is separated into two sections: Part L1 and Part L2. Part
L1 relates to dwellings and Part L2 relates to buildings other than dwellings.

Part L of the Building Regulations is the mechanism by which government is driving reductions in the regulated
CO2 emissions from refurbished, change of use and new buildings. For new buildings Part L has five key criteria
which must be satisfied as follows:

Table 2: Part L criteria.

Achieving the Target Emission Rate (TER)

Criterion 1 The calculated CO2 emission rate for the building known as the Building Emission
Rate (BER) or Dwelling Emission Rate (DER) must not be greater than the Target
Emission Rate (TER).

Limits on Design Flexibility

Criterion 2 The performance of the building fabric and the heating, hot water and fixed
lighting systems should achieve reasonable standards of energy efficiency.

Limiting the Effects of Solar Gains

Criterion 3 Demonstrate that the building has appropriate passive control measures to limit
solar gains within occupied areas.

Quality of construction and commissioning

Criterion 4 It must be shown through further calculation at construction stage that the actual
performance of the building will be no worse than is expected during the design.

Providing information

Criterion 5 Sufficient information must be provided to the building users to enable the
building to be run as efficiently as possible.

Criterion 4 and 5 are typically addressed towards the end of construction.

As the Great Wolf Lodge is a new, non-residential development, the applicable Building Regulations Approved
Document is Part L2A.

1 A very recent update to the draft SAP10 documentation which was issued on 10/10 2019 by the Building Research Establishment sets the carbon
content for grid electricity even lower at 0.136 kgCO2/kWh; a 73% reduction compared to that in Part L 2013
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Electricity grid decarbonisation

Recent progress in the energy sector has seen emissions associated with electricity consumption reduce
drastically, however this is not reflected in the current Building Regulations which were last updated in 2013.
National policy is unlikely to be updated before 2020, increasing the gulf between compliance and current CO»
intensity.

The CO:2 factor for grid-supplied electricity in current Building Regulations (2013) is 0.519kgCO2/kWh; as
shown in Figure 6, this is a fair reflection of the performance of the grid at that time. However, in response to
legally-binding targets established in line with the Paris Agreement, significant progress has been made in
decarbonising the electricity grid over the past six years.

Current draft guidance set within the governments Standard Assessment Procedures (SAP10) is proposing a
reduction in the carbon factor for grid electricity 10 to 0.233kgCO2/kWh; a 55% reduction compared to that in
Part L 2013

The consequence of this is a discrepancy between emissions calculated using current building regulations
methodology from electrical plant and any technologies which offset grid electricity (such as solar PV)
compared to the reality of their performance. In a compliance-led world, buildings are being specified with
technologies with the objective of reducing CO2 emissions which, in fact, may not offer any real benefit at all.

Further detail is provided in Appendix 3.

= Historical Two Degrees == Community Renewables Steady Progression Consumer Evolution

0.5

0.4 55%

Today

03 ~90%

2040

0.2

National Grid Carbon Factor [kgCO,/kWh]

0.1 ,

2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
Year

Figure 6: Historic and future projected carbon factor for the National Grid
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2.3.2 Local policy

Cherwell Local Plan 2011-2031
Table 3 presents a summary of the key targets and requirements found in Cherwell’s Local Plan Strategy with
regards to energy and sustainability.

Table 3: Summary of local policies for energy and CO2 emissions.

Cherwell Local Plan Strategy 2011-2031

Mitigating and Adapting to Climate Change
— Design developments to reduce carbon emissions and use resources more efficiently,
including water

ESDHL — Reduce the need to travel and encourage sustainable travel options including walking,
cycling and public transport
— Promote use of decentralised and renewable or low carbon energy where appropriate
Energy Hierarchy and Allowable Solutions
Achieve carbon emissions reductions, by use of an 'energy hierarchy’ as follows:
— Reduce energy use, in particular by the use of sustainable design and construction measures
ESD 2 i - . o :
— Supplying energy efficiently and give priority to decentralised energy supply
— Make use of renewable energy
— Make use of allowable solutions
Sustainable Construction
— Achieve BREEAM Very Good
—  Minimise both energy demand and energy loss (in line with ESD 2)
— Maximise passive solar lighting and natural ventilation
—  Maximise resource efficiency
ESD 3 — Incorporate the use of recycled and energy efficient materials and locally sourced building

materials

— Reduce waste and pollution and make adequate provision for the recycling of waste

— Make use of sustainable drainage methods

— Reduce the impact on the external environment and maximise opportunities for cooling and
shading (by the provision of open space and water, planting, and green roofs, for example)

Decentralised Energy Systems
ESD 4 | 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.

Renewable Energy

The Council supports renewable and low carbon energy provision wherever any adverse impacts
ESD 5 | 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.
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Comparison to other, nearby, recent planning applications
A comparison has been made to the energy and sustainability strategy for other recent nearby planning
applications:

Bicester Motion:

The scheme is similar in terms of use of the building to the Great Wolf Lodge, and therefore the mix of
energy uses would be similar also, with a thermally led profile.

The development has not undertaken an operational energy assessment as part of the planning application,
and therefore has not shown the same level of detail as the Great Wolf Lodge in assessing real expected
energy consumption.

The use of CHP shows carbon reductions only when using Part L 2013 carbon factors, which we know to
be outdated in reality.

Although the carbon reduction is shown as 20%, and albeit we expect this was correct and based on the
best available information at the time of that planning submission, the current reality is that implementation
of CHP would no longer result in carbon emission reductions compared to a baseline scheme using just gas
fired boilers.

Holiday Inn Express, Bicester Gateway

The scheme is similar in terms of use of the building to the hotel areas of the proposed Great Wolf Lodge,
and therefore the mix of energy uses would be similar also, with a thermally led profile.

The development has not undertaken an operational energy assessment as part of the planning application,
and therefore has not shown the same level of detail as the Great Wolf Lodge in assessing real expected
energy consumption and carbon emissions.

The use of CHP shows carbon reductions only when using Part L 2013 carbon factors, which are known to
be outdated in reality. However, the use of heat pumps for heating and cooling would be expected to show
better performance against Part L when using updated carbon factors. Therefore, over-all, the strategy
might result in a similar performance with updated carbon factors, compared to the results given in the
application.

When comparing total carbon emissions estimated from the Part L results like for like (i.e. comparison of
Part L 2013 BRUKL results), the Holiday Inn Express is expected to emit 61.9 kgCO2/m?yr. The proposed
holistic energy strategy for Great Wolf shows estimated carbon emissions of 52.7 kgCO2/m?yr — approx.
15% less than the Holiday Inn Express, year on year.

Premier Inn - Bicester: 57 bedroom extension

The scheme is similar in terms of use of the building to the hotel areas of the proposed Great Wolf Lodge,
and therefore the mix of energy uses would be similar also, with a thermally led profile.

The development has not undertaken an operational energy assessment as part of the planning application,
and therefore has not shown the same level of detail as the Great Wolf Lodge in assessing real expected
energy consumption and carbon emissions.

When comparing total carbon emissions estimated from the Part L results like for like (i.e. comparison of
Part L 2013 BRUKL results), it is noted that the Premier Inn extension is expected to emit 71.1 kgCO2/m?yr.
The proposed holistic energy strategy for Great Wolf shows estimated carbon emissions of 52.7
kgCO2/m?yr — approx. 26% less than the Premier Inn extension, year on year.

Please refer to Appendix 4 for further details.
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3. Energy Strategy.

3.1 Definitions.
The following definitions should be understood throughout this strategy:

- Energy demand - the ‘room-side’ amount of energy which must be input to a space to achieve comfortable
conditions. In the context of space heating, this is the amount of heat which is emitted by a radiator, or
other heat delivery mechanism.

- Energy consumption - the ‘system-side’ requirement for energy (fuel). In the context of a space heating
system using a gas boiler, this is the amount of energy combusted (e.g. gas) to generate useful heat (i.e. the
energy demand).

- Regulated CO2 emissions - the CO2 emissions emitted as a result of the combustion of fuel, or
‘consumption’ of electricity from the grid, associated with regulated sources (those controlled by Part L of
the Building Regulations).

3.2 Energy Hierarchy.

The Energy Strategy takes a holistic approach to energy demand reduction, and carbon emission reductions.
Principles of the Energy Hierarchy are followed in terms of ensuring the design is energy efficient prior to
incorporation of low and zero carbon energy sources.

Assess low and
Use less energy Supply energy zero carbon

efficiently energy sources

Figure 7: The Energy Hierarchy

The strategic approach to the design of the Development has been to reduce demand for energy prior to the
consideration of integrating Low or Zero Carbon (LZC) technologies, since controlling demand is the most
effective way of reducing energy requirements and CO2 emissions.

Further reductions are ensured through the specification of high-efficiency building services to limit losses in
energy supply, storage and distribution.

After the inclusion of passive design and energy efficiency measures, various options have been investigated to
reduce CO2 emissions associated with energy supply.

The feasibility of LZC technologies has been investigated in line with the policy aspirations and as part of the
Energy Strategy submitted in support of the application.

The following sections detail the passive design and energy efficiency measures that have neem considered,
and those that will be implemented at the Proposed Development.

3.3 Carbon Factors.

To reflect the changing carbon factors as described in 2.3.1 above, the CO2 emission factors set out in Table 4
below have been used to convert the energy consumption figures for the development into CO2 emissions.

Two emission factors are reported on: Part L 2013 (in line with current building regulations, but with known
outdated carbon factors, especially for grid electricity), and SAP 10 (expected upcoming building regulations, as
reported in draft Part L guidance, with more realistic carbon factors).

It should be noted here that SAP 10 carbon factors are already in-use in London, where the Greater London
Authority has issued planning guidance confirming the preference for these since January of this year (2019).
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Fuel Emission Factor, Part L 2013 Emission Factor, SAP 10
(kgCO2/kWh) (kgCO2/kWh)
| Gas 0216 0210
\ Electricity 0.519 0.233*

Table 4: Building Regulations Part L 2013 CO2 Emission Factors, and draft SAP10 carbon factors, known to be better aligned with reality
*) Further updated carbon factors have been issued on 10/10/2019, showing an even lower value for grid electricity (0.136 gCO2/kWh).

3.4 CIBSE Technical Memorandum (TM) 54: Evaluating Operational Energy Performance of
Buildings at the Design Stage

Due to the mix of end uses in the development (hotel, waterpark and retail/restaurant-like areas in the Family
Entertainment Centre), and the significant amount of unregulated energy uses expected in the water park and
laundry areas especially, it was decided by the development team to carry out a bespoke energy modelling
exercise in line with CIBSE Technical Memorandum 54 (2013 version) £valuating Operational Energy
Performance of Buildings at the Design Stage.

This has allowed for a more detailed understanding of actual energy and carbon emission reductions likely to be
achievable for the development, beyond those calculated in Part L. For example, limitations within the Part L
methodology mean that energy and carbon emissions related to the pool water heating are not accounted for -
clearly a significant percentage of the energy demand for a development such as Great Wolf.

Key benefits of adopting TM54 methodology compared to Part L for the Proposed Development:

- Unregulated energy uses such as pool water heating, laundry water heating, lifts, and external lighting are
included in the TM54 model

- The TM54 methodology allows for flexibility to input actual estimated occupancy profiles rather than relying
on pre-defined profiles set by the methodology (as is the case for Part L)

- The TM54 methodology allows for inputs of actual estimated internal gains rather than relying on pre-
defined profiles set by the methodology (as is the case for Part L)

Figure 8 provides a simple ‘work flow’ diagram of the TM54 modelling process. This approach was taken for
this TM54 assessment for the Proposed Development.

Acquire information about the building and prospective use The energy performance summarised in this report must not be
taken as an accurate prediction. The purpose of these
calculations is to provide a more appropriate estimate of energy
usage to help identify and explain the factors which affect the
operational energy use.

‘ Step 2: Establish operating

Step 1:
Establish floor areas hours and occupancy factors

Calculations outside a DSM Inputs Calculations

‘ step 3 || Step a: tifes ||| "0 DSM || Within the DSM The results of this assessment have been used to inform the
Lightin and escalators Step 11:
ghting Space heating. development of the energy strategy.
Step 5: Step 6: cooling, fans . .
‘Small Power CateF:ing | and pumps Results using the TM54 methodology are reported against both
step7. | [Step 8: Other Step 12- sets of carbon factors as set out in Table 4 above.
Server rooms equipment heat Humidification
gains and
‘ Step 9: Domestic hot water | dehumidification|

‘ [ Step 13: Estimating management factors | |

Using the results

Step 14: Step 15: Step 16: Review
Running scenarios | | Sensitivity analysis | | against benchmarks

| Step 17: Presenting the results |

Figure 8: CIBSE TM54 Workflow (CIBSE TM54)
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Unregulated Energy.

Unregulated energy includes small power electricity use (computers, plug in devices) and catering energy
consumption. Currently, unregulated energy is not included within the Part L assessments but as shown in
Figure 3, can form a significant part of overall energy consumption and CO2 emissions from developments.
Unregulated energy demands are included within the TM54 methodology, and are also assessed within
environmental assessment methods such as BREEAM.

Reductions in unregulated energy use will be implemented where possible, with focus especially on the laundry
white goods, which are expected to account for the largest contribution to these.

Further, the Proposed Development will endeavour to include the use of energy efficient appliances such as:

- A/ A+ and above rated white goods (EU Energy Efficiency Labelling Scheme)
- Energy star rated small power equipment

- Energy efficient transportation systems

- Voltage optimisation and power factor correction.

Unregulated energy uses are included in the CIBSE TM54 assessment methodology, but not in the Part L
methodology.

13
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3.5 Understanding the energy demand for the Proposed Development
In terms of energy demand, the Proposed Development contains three main use types:

- Hotel areas

- Family Entertainment Centre (FEC) and ancillary areas including conference suite.
- Waterpark

An overview of the expected energy demand for each of these use types is given in Figure 9 below.

SIGNIFICANT HEATING
DEMAND, SEASONAL

SIGNIFICANT DOMESTIC HOT
WATER DEMAND, CONSTANT

ADDITIONAL POOL WATER
HEATING DEMAND

NO COOLING DEMAND

WATERPARK

FAMILY
ENTERTAINMENT
CENTRE

SMALL HEATING DEMAND, SEASONAL
MODERATE HEATING
SMALL-TO-MODERATE DOMESTIC HOT DEMAND, SEASONAL

WATER DEMAND, CONSTANT

ADDITIONAL LAUNDRY WATER
HEATING DEMAND

MODERATE COOLING
MODERATE COOLING DEMAND, DEMAND, SEASONAL

SEASONAL

SIGNIFICANT DOMESTIC HOT
WATER DEMAND, CONSTANT

Figure 9: Overview of expected energy demand for each of the main energy ‘use types’ within the Proposed Development

HOARE LEA@
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3.6 Base Scheme energy demand

Results in this energy strategy have been compared against a ‘base scheme’ energy strategy which represents
conventional systems for this type of development, and which is compliant with Part L of the Building
Regulations. This base scheme incorporates the following systems:

A refrigerant based hybrid VRF system to heat and cool the hotel, with gas-fired water heaters utilised
to generate domestic hot water.

Gas-fired boilers and air-cooled chillers to heat and cool the Family Entertainment Centre, with the
gas- fired boilers also utilised to generate domestic hot water and temper fresh air supplied by
mechanical ventilation systems.

Gas fired boilers for the waterpark to generate heating and hot water including pool water heating

The base scheme energy strategy is illustrated in Figure 10 below.

The design response to reducing energy demand and carbon emissions for the Proposed Development is
described in the following sections.

HEATING: BOILERS
HOT WATER (DHW): BOILERS

COOLING: NONE

WATERPARK

ENTERTAINMENT

FAMILY

CENTRE

HEATING: BOILERS

HOT WATER (DHWY): HEATING: HVRF
BOILERS (HEAT PUMPS)
COOLING: AIR HOT WATER (DHW):
COOLED CHILLERS BOILERS

COOLING: HVRF
(HEAT PUMPS)

Figure 10: Base scheme systems, representing a conventional energy strategy for this type of development
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4. Be lean. In lieu of air-cooled chillers, reversible air source heat pumps (RASHPs) will be adopted to generate
. . o . o chilled water during the cooling season, which will be utilised to meet the developments cooling
Passive design and energy efficiency measures form the basis for the reduction in overall energy demand and demands. The RASHP installation will be sized to meet the peak cooling demand of the development.

CO2 emissions for the proposed development. This energy strategy aims to reduce the energy demand initially

by optimising the envelope and building services within the development. A water source heat pump (WSHP) will be utilised to capture low-grade heat from chilled water return

infrastructure connected to the cooling plant, to prevent the heat from being rejected to atmosphere.
The WSHP will elevate the low-grade heat from the cooling circuit return infrastructure to a viable
temperature (i.e. turning it into low temperature hot water, LTHW), which will be distributed to a thermal
store. The recovered heat will be utilised to contribute towards domestic hot water generation
throughout the year, as well as to contribute towards the developments space heating and ventilation
system heating requirements during the heating season.

In effect, this process provides the development with ‘free heat’ that would typically be rejected to
atmosphere, under a conventional gas-fired boiler and chiller arrangement.

Passive design and energy efficiency features.
Passive Design measures are those which reduce the demand for energy within buildings, without consuming
energy in the process.

When the development heating demand exceeds the amount of heat recovered from the cooling system,
any RASHPs that are not operating in cooling mode will be utilised to generate additional LTHW to meet
the heating demand.

When the heating demand exceeds the available heating output of the WSHP and RASHP installation,
gas-fired condensing boilers will be utilised to meet the remaining peak demand.

These are the most robust and effective measures for reducing CO2 emissions as the performance of the
solutions, such as wall insulation, is unlikely to deteriorate significantly with time, or be subject to change by
future property owners. In this sense, it is possible to have confidence that the benefits these measures will

continue at a similar level for the duration of their installation. The LTHW heating system will be designed to operate with low flow and return temperatures, to ensure
that when operational to maximise the efficiency of the heat pumps, and ensure the gas-fired boilers
@ Fabric performance. operate continuously in condensing mode, maximising heating system efficiency.
A ‘fabric first’ approach has been taken in order to reduce the energy demand and CO2 emissions from . . . ) ) . )
L | the proposed development. The overriding objective for the facade design of each element of the A concept schematic for the Holistic Energy Strategy mechanical systems is provided in Appendix 5.
Proposed Development will be to achieve the optimum balance between providing natural daylighting The adoption of the above heating and cooling system strategy will result in a significant overall energy
benefits to reduce the use of artificial lighting, the provision of passive solar heating to limit the need for and carbon savings across the development, when compared to an equivalent ‘base scheme’.

space heating in winter and limiting summertime solar gains to reduce space cooling demands. The ‘base scheme’ represents an alternative conventional heating and cooling strategy that would be

Thermal Insulation typically be adopted to service this type of development, and includes:
The proposed development will benefit from an efficient thermal envelope. Heat losses and gains will be
controlled by the optimisation of the fabric of the development. Reducing the thermal transmittance of
the building envelope where appropriate will help to reduce both heating and cooling requirement and
result in lower energy requirements.

- gas-fired boilers and air-cooled chillers to heat and cool the Family Entertainment Centre, with
the gas- fired boilers also utilised to generate domestic hot water and temper fresh air supplied
by mechanical ventilation systems.

- arefrigerant based hybrid VRF system to heat and cool the hotel, with gas-fired water heaters

Glazing Energy & Light Transmittance utilised to generate domestic hot water for the hotel.

In designing the elevations with a moderate approach to fenestration, the design team has focused to

ensure a balance between the benefits of passive solar heating in winter months whilst limiting the

likelihood of high internal temperatures in summer. 1,500

2,000

1,000
Space heating, space cooling, and load sharing. 500

Hotel and Family Entertainment Centre (FEC)
This part of the development will have a simultaneous heating and cooling demand throughout the year .

=X

due to the mix of facilities present, as demonstrated by the estimated load profile - see Figure 11 2

adjacent. It is proposed to leverage the opportunity that the simultaneous heating and cooling profile = -1,000
presents to significantly reduce the energy demand and associated carbon emissions of the -1,500
development. 2000
In summary, an innovative heating and cooling system will be provided to capture heat that would 2,500
typically be rejected to atmosphere by air-cooled chiller plant during the cooling season. The captured 3000

heat will be utilised to contribute towards the constant base heating load present throughout the year.

===Heat ===Cool

Figure 11: Benchmark heating and cooling load profiles for the hotel and FEC

HOARE LEA@
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W The lighting specification for the proposed development will be carried out in conjunction with lighting
aterpark X ) . . .

Conventionally, the waterpark heating demand would be met through the adoption of gas-fired boilers. control systems incorporating daylight linkage and presence detection.

There will be no mechanical cooling requirement for the waterpark (dehumidification requirements will External lighting will also be energy efficient and will be linked to daylight sensors and / or presence

be met through the ventilation system alone). detectors to prevent unnecessary use.

To maximise the extent of carbon reduction across the development, a dedicated air source heat pump As well as reduced energy requirement that will be achieved by implementing these strategies, the
installation will be provided to act as the lead heat source for the waterpark, with gas-fired boilers contribution to the cooling requirements and internal heat gains will be reduced. This will further reduce
provided to act as the secondary heat source during peak demand periods. the total energy requirements and CO2 emissions of the Proposed Development.

As with the hotel and FEC ASHP installation, the waterpark heating system with be designed to operate

> = ! o Summary of passive design and energy efficiency measures.
with low flow and return temperatures, to ensure that the efficiency of the heat pump is maximised, and

the gas-fired boilers (when operational) operate in condensing mode, further improving efficiency. A Table 5 summarises the passive design and energy efficiency measures that are proposed to be implemented in
concept schematic for the Water Park mechanical systems is provided in Appendix 5. the design of the Proposed Development, and sets out the inputs used in the Base Scheme model as well.
Parameter Base Scheme model Hotel and FEC areas Targeted for
+—> Mechanical ventilation. target (holistic strategy) | Waterpark areas
O All areas will be provided with ventilation rates in accordance with Building Regulations Part F, whether ‘
this is through Mechanical Ventilation with Heat Recovery, mechanical extract only or natural ventilation. Roof U-value (W/.m?K) 0.18
Mechanical ventilation with heat recovery is an important addition to the building services to maintain Floor U-value (W/.m?.K) 0.18

good indoor air quality by providing fresh air to the occupied areas of the and extracting vitiated air from
areas where necessary (e.g. bathrooms and kitchens). Providing fresh air minimises the risk of stale air

and limits the risk of condensation and mould growth. Coupled to a heat exchanger, the warmth in Glazing/curtain walling U-value (W/.m?K) 1.6
extracted air can be recovered and delivered to the supply air. Thus, mechanical ventilation with heat

External Wall U-value (W/.m2.K) 0.18

. Glazing g-value 0.4

recovery reduces space heating demand.
Fabric Air Permeability (m3/(m2.h) at 50Pa) 3

Domestic hot water (DHW) system. Space Heating efficiency (COP) VRF: 4.67 WSHP: 4.5 ASHP: 3.35
The hotel and FEC ‘heat pump lead’ holistic heating and cooling system requires low temperature hot (hotel bedrooms) RASHP 3.59 Gas boiler: 98%
water to be generated at lower flow and return temperatures than conventionally provided (i.e. a Gas Boiler: 95% Gas boiler 95%
maximum of 50 degree flow temperature in lieu of 70 degree flow temperature), which in intern results (all other areas)
ina .rgquirement .to geherat.e and distribute domestic hot water at lower flow temperatures than Cooling SEER VRF: 514 WSHP: Energy from No cooling
traditionally provided (i.e. circa 48 degrees as opposed to 60 degrees). (hotel bedrooms) heat rejection”
Storing and distributing domestic hot water at reduced temperatures results in a requirement to provide Chillers: 5.13 RASHP: 4.04
suitable water treatment systems in order to mitigate against the significant risks associated with the (all other areas) Total overall value used
proliferation of pathogenic bacteria such as Legionella, E.Coli and Pseudomonads which can occur at in model: 10.63"
reduced domestic hot vvate.r tefmpera.tur.es. ‘Chlorine cjioxide water treatment systems are recognised by Example lighting efficacies (W/m2.100lux) | As per the holistic 2.0 (guest rooms) 17
th.e. Health & Safety AExecg‘.uveS. publication ‘HSG 274, and are therefore proposed to be adopted to strategy inputs 3.0 (kitchens)
mitigate against the identified risks. 2.6-2.8 (circulation)
Additionally, all spaces will include the use of water-efficient fixtures and fittings including WCs with low 2.2-2.4 (plant/BOH)
flush volume, flow restrictors in the taps of wash hand basins and aerated shower heads, to limit overall 2.4 (laundry)
water consumption in line with Building Regulations Part G. Example lighting controls Guest rooms: Manual switching via Energy Saver Unit
The development is targeting to achieve 3 credits under the BREEAM ‘Wat 01’ credit issue, equivalent to Stairs: PIR detection; Offices: Absence detection
a 40% saving in regulated water consumption compared to the BREEAM 2018 baseline. WCs / Changing / BOH Circulation: Presence switching

External: photocell + time clock
All other areas: Manual switching

/’|‘Q

Natural daylight and lighting strategy.
The development will be provided with low-energy, efficient light fittings throughout. Example ventilation SFP (W/I/s) As per the holistic 1.6 (system fans) 1.6
strategy inputs 0.25 (terminal fans)

OR 0.5 (extract only)

oy
=

In the context of retail especially (in the Family Entertainment Centre), lighting tends to provide a

significant contribution to regulated CO2 emissions. As such, the implementation of energy efficiency
lighting design is paramount to reducing overall emissions for these spaces, and for the proposed Heat recovery efficiency (%) As per the holistic 80% 67%
development as a whole. The Proposed Development will be supplied with efficient electric lighting that strategy inputs
could include ‘Compact Fluorescent Lamps’ (CFL), ‘Light Emitting Diodes’ (LED) or similar.

Metering & Controls To enable at least 20% of end use energy to be accounted for.




PROPOSED GREAT WOLF LODGE
GREAT LAKES UK LIMITED

Parameter

SUSTAINABILITY

ENERGY & SUSTAINABILITY
STATEMENT (INCLUDING BREEAM
PRE-ASSESSMENT) - REV. 03

Base Scheme model |Hotel and FEC areas Targeted for
target (holistic strategy) | Waterpark areas

Power Factor Correction

>0.95

Lighting monitoring

Auto monitoring & targeting with alarms for out of range values.

Pipework & Ductwork Insulation

To be provided in accordance with the Building Regulations.

O&M Manuals

To be provided in accordance with the Building Regulations.

Table 5: Summary of Passive Design and Energy Efficiency Measures.

*) Although the output of ‘free energy’ from the system will in reality be in the form of heat rejected from the cooling system, due to
technicalities of the modelling, the element of ‘free energy’ is instead accounted for in the cooling system input.

17



PROPOSED GREAT WOLF LODGE
GREAT LAKES UK LIMITED

SUSTAINABILITY

ENERGY & SUSTAINABILITY
STATEMENT (INCLUDING BREEAM
PRE-ASSESSMENT) - REV. 03

5. Be clean.

This stage of the energy hierarchy refers to the use of heat networks or on site Combined Heat and Power
(CHP) in order to provide energy and reducing consumption from the national grid and gas networks, through
the generation of electricity, heating and cooling on-site.

Be clean.

Supply energy
efficiently.

5.1 Development demand.

A significant proportion of the proposed development’s energy demand is expected to be heat. This includes
both domestic hot water and space heating. The ambition is to supply thermal energy with systems that will
reduce CO2 emissions and provide users with cost effective and reliable access to heat.

5.2 Be clean: network and technologies.
In line with policy aspirations, the following sections summarise the considerations of the low-carbon energy

18

compared against other heat generating technologies, when the comparative heating systems are
assessed using the SAP10 carbon emissions factors, which are known to be better aligned with reality.

CHP relies on the discrepancy between electricity and gas carbon emission factors to achieve carbon
savings; a discrepancy which has now all but disappeared with the SAP10 carbon factors (see also Table
4)

Furthermore, CHP engines are not inherently efficient when compared against other heat generating
technologies, are complex to run efficiently and maintain, and they emit elevated NOx emissions
resulting in adverse air quality within the vicinity of their installation.

With reference to section 2.3 and the decarbonisation of the electricity grid, it is anticipated that CHP
will no longer be an effective technology at reducing CO2 emissions.

CHP is therefore not proposed.

5.3 Be clean summary.

The proposed development is not located near to any district energy networks that are sited in a location that
would make connection viable from a carbon reduction perspective.

With reference to section 2.3 and decarbonisation of the national grid, it is anticipated that CHP will no longer
be an effective technology at reducing CO2 emissions and therefore this is not considered an option for the
Proposed Development.

supply measures that have been considered.

?Q

Heat and energy networks.

Offsite heating network
Currently, there are no known district networks in the local vicinity that are sited in a location that would
make connection viable from a carbon reduction perspective.

The North West Bicester Eco Town (also known as Elmsbrook) incorporates district energy; however the
phase 1 site is approx. 3 miles from the Great Wolf development as the crow flies.

District heating systems can result in significant distribution losses via the buried infrastructure
associated with energy distribution (i.e. below ground pipework). Therefore, distributing heating energy
over large distances is often less efficient in terms of carbon reduction than providing an efficient on-site
generation strategy. District energy networks are ideally suited to urban areas with significant heat
density.

Further, the Elmsbrook site implements CHP, and it is therefore likely this will be less carbon efficient
than the systems proposed for the Great Wolf development at the outset, when taking into account the
decarbonisation of the electricity grid. Please refer to Appendix 3 for further detail on the relative merits
of electrically led strategies compares to gas-fired systems as a result of the electricity grid
decarbonisation.

It is therefore not proposed to connect to external district energy networks

Combined heat and power (CHP).

This section considers the relative merits of providing a stand-alone on-site heat network served by a
dedicated energy centre with either Combined Heat and Power (CHP) or Combined Cooling Heat and
Power (CCHP).

Due to the significant decarbonisation of the electricity grid over recent years, the implementation of a
combined heat and power installation will achieve a worse result in terms of carbon reduction, when
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6. Be green.

The final step of the energy hierarchy explores the feasibility of Low and Zero Carbon (LZC) technologies to
allow for the production of renewable energy onsite in order to offer a further reduction in carbon emissions.

Be green.

Assess ‘low or zero
carbon’ (LZC) energy
sources.

6.1 Low and zero carbon (LZC) technology assessment.

Renewable or zero carbon technologies harness energy from the environment and convert this to a useful
form. Many renewable technologies are available, however, not all of these are commercially viable or suitable.

4B

Photovoltaics.

Photovoltaic panels harness energy from daylight and convert this into useful energy in the form of
electricity. A PV system requires viable roof space in order for the system array to be installed and
function effectively.

Suitability to proposed development:

An initial appraisal of the available roof space at the proposed development has been undertaken. In
discussion with the architect it is expected that 1,000m? of PV can be located on the south facing
pitched roof of the waterpark, equivalent to an array with an approximate peak output of 150 kWhp.
This is an optimum location for PVs, and it is expected this array will result in carbon emission
reductions of approx. 1% for the Proposed Development.
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as the main heating and cooling source in the Proposed Development. Detailed descriptions have
been given in the Be Lean section above.

Wind turbine.

Wind turbines would be likely to generate noise which may be a nuisance to neighbouring properties.
Further. small wind turbines are known to provide only limited carbon reductions in reality, and this
technology is best suited to large, stand-alone wind farm proposals.

Suitability to proposed development:
Considering the impacts described above and the visual impact of wind turbines on the character and
appearance of the area, the use of wind turbines will not be proposed for the development.

Biomass.

Biomass boilers burn wood fuel or other bio-fuel sources to generate heat. These boilers can operate
at high efficiencies, comparable to condensing gas boilers. However, they require a large fuel store to
maintain continuous operation during the winter months. As such, area take for such plant is high.
Furthermore, security of fuel supply is an important consideration.

Suitability to proposed development:
Biomass boilers can yield good regulated CO2 emissions savings however this would also lead to in an
increase of local NOx emissions from the site. This will reduce the local air quality.

As such, the use of biomass boilers at the proposed development is considered to be unsuitable.

Ig'l?

Solar thermal.

Solar Thermal Panels are similar to PV Panels in that they harness energy from solar irradiation. This
technology however converts solar into thermal energy that can offset the demand on hot water
generation systems.

Suitability to proposed development:

Inter-linking solar hot water systems with other proposed systems at the Proposed Development
would add a layer of complexity to the design. Further, a solar thermal system would compete with
the proposed PVs for the south-facing roof space. It has been preferred to incorporate PVs in the
design due to the simplified interface with other systems.

Solar thermal systems are therefore not proposed for the Development.

Air source heat pump.

Air Source Heat Pump (ASHP) and Ground Source Heat Pumps (GSHP) work to extract heat from the
air or the ground. Generally, GSHPs are more efficient as the ground temperature is more stable
over the course of the year relative to the air temperature, however overall output can be less.

Suitability to proposed development:

Currently the cost analysis to date has confirmed that a strategy led by water source and air source
heat pumps is the most appropriate option for the Proposed Development, and this solution is
expected to reduce carbon emissions considerably. For this reason, the technology has been included

6.2 Be green summary.

Heat pump technologies are proposed as the primary heat generator for the proposed development. Within the
family entertainment centre and hotel, a combination of Water Source Heat Pumps (WSHP) and Reversible Air

Source Heat Pumps (RASHP) will be used. Within the waterpark Air Source Heat Pumps (ASHP) will provide a

significant percentage of the annual waterpark heating load.
A detailed description of this strategy is set out in the Be Lean section above.

Further, a Photovoltaic Panel (PV) array of 1,000m? panel area (approx. 150kWp) is proposed for the
Development.
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Energy performance comparison - Part L methodology
The tables below outline the anticipated annual energy requirement split by utility (electricity and gas) for the
holistic energy strategy compared to the Base Scheme, using the Part L methodology.

Table 6: Total estimated energy demand using the Part L methodology.

Gas Electricity Total energy uses
MWh/year MWh/year MWh/year
Base Scheme energy 9.660 1.940 11,600
strategy
Proposed holistic energy
strategy including 840 4910 5,750
waterpark ASHP and PVs

Carbon performance comparison - Part L methodology

The table below outlines the anticipated CO2 emissions reductions associated with implementing the holistic
energy strategy, compared to the Base Scheme when using the Part L calculation methodology, and comparing
Part 2013 and SAP10 carbon factors.

Table 7: Carbon performance using Part L 2013 and SAP10 carbon content figures respectively.

Part L 2013 Annual | % Improvement to SAP10 Annual % Improvement to
Carbon Emissions Part L Notional Carbon Emissions Part L Notional
(tonnes) Building using Part (tonnes) Building using
L 2013 Carbon SAP10 Carbon
Emissions Emission Factors
Part L Notional Building
(i.e. Building Regulation 2,990 N/A 2,400 N/A
Mandatory Requirement)
Base Scheme including PV 2,930 2 0% 2390 0.4%
array
Proposed holistic energy
strategy including 2,640 12% 1,280 45%
waterpark ASHP and PVs

Energy performance comparison - CIBSE TM54 methodology
The tables below outline the anticipated annual energy requirement split by utility (gas and electricity) for the
holistic energy strategy compared to the Base Scheme, using the TM54 methodology.

Table 8: Total estimated energy demand using the CIBSE TM54 methodology.
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Gas Electricity Total energy uses
MWh/year MWh/year MWh/year
Base Scheme energy 11,770 7410 19.180
strategy
Proposed holistic energy
strategy including 880 10,170 11,050
waterpark ASHP and PVs

Carbon performance comparison - CIBSE TM54 methodology
The table below outlines the anticipated CO2 emissions reductions associated with implementing the holistic
energy strategy, compared to the Base Scheme, when using the TM54 methodology, and comparing Part 2013

and SAP10 carbon factors.

Table 9: Carbon performance using Part L 2013 and SAP10 carbon content figures respectively.

Annual Carbon
Emissions using
Part L 2013 Carbon
Emission Factors

% Improvement to

Base Scheme using

Part L 2013 Carbon
Emission Factors

% Improvement to
Base Scheme using
SAP10 Carbon
Emission Factors

Annual Carbon
Emissions using
SAP 10 Carbon
Emission Factors

waterpark ASHP and PVs

(tonnes) (tonnes)
Base Scheme including PV 6,390 . 4200 .
array
Proposed holistic energy
strategy including 5,470 14% 2,560 39%
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7. Energy Strategy Summary.

7.1.1 Energy and carbon reduction summary
The adoption of heating and cooling system strategy described in this report will result in a significant overall
energy and carbon savings across the development, when compared to an equivalent ‘base scheme’.

The ‘base scheme’ represents a conventional heating and cooling strategy that would be typically be

adopted to service this type of development, and includes:

- Avrefrigerant based hybrid VRF system to heat and cool the hotel, with gas-fired water heaters
utilised to generate domestic hot water.

- Gas-fired boilers and air-cooled chillers to heat and cool the Family Entertainment Centre, with the
gas- fired boilers also utilised to generate domestic hot water and temper fresh air supplied via
mechanical ventilation systems.

- Gas fired boilers for the waterpark to generate heating and hot water including pool water heating

This represents the strategy that will be implemented in the Proposed Development

- Reasonable glazing ratio and glazing g-value to balance heat losses, heat gains and daylight.

- Fabric insulation levels achieving improvements over the Building Regulations Part L (2013)
requirements.

- Fabric air permeability improvement upon Building Regulations Part L (2013) requirements by 70%
compared to the limiting values for all areas.

- Mechanical ventilation with heat recovery with a low SFP which will limit the need for space
heating in winter, aid the mitigation of overheating risk in summer, and maintain good indoor air
quality.

- Insulated pipework and ductwork (and air sealing to ductwork) to minimise losses and gains

Be Lean - Passive design
and energy efficiency
|

- Implementation of an innovative heating and cooling system which will capture heat that would
typically be rejected to atmosphere by air-cooled chiller plant during the cooling season.
The captured heat will instead be utilised to contribute towards the constant base heating load
present throughout the year, in effect providing a proportion of ‘free heat’, thus reducing the
energy demand of the Proposed Development.

Be Lean - Energy
Demand Reduction

g ‘Be clean’ measures have been deemed unfeasible.

@ | Incorporation of an onsite district heating and a CHP system has been deemed to be unsuitable as it
g would offer no carbon benefit to the proposed development, therefore a heat network and /or CHP
m |technology has been discounted.

8 Energy supply using low & zero carbon technologies

© |- Highly efficient heating and cooling delivered through heat pumps, which are a low carbon

=)} technology, with boilers provided as top-up.

8 - A 1,000m? PV panel array is proposed on the south facing, pitched roof of the waterpark

Results have been reported using two methodologies: Part L, in line with the requirements of the UK Building
Regulations; and CIBSE TM54 which gives a better idea of the actual estimated energy consumption for the
development as it allows for inclusion of unregulated energy uses (especially the pool water heating and
laundry water heating are expected to be significant in the Proposed Development), and more flexibility in
inputs used.
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Carbon factors

Two separate sets of carbon emission factors are reported on: Part L 2013 (in line with current building
regulations, but with known outdated carbon factors, especially for grid electricity), and SAP 10 (expected
upcoming building regulations, as reported in draft Part L guidance, with more realistic factors).

7.2 CO, Emission reductions.

The adoption of the holistic energy strategy described in this note is expected to result in a carbon emissions
reduction of 12% when using Part L 2013 carbon factors. However, when the more realistic SAP10 carbon
emissions factors are utilised, carbon emission reductions of 45% are anticipated to be achievable. Please refer
to figures 12&13 (overleaf).

For clarity, it is highlighted that the reported results show the expected carbon emission reductions when
comparing the proposed holistic design with the ‘base scheme’ building as described in sections 3.5 & 3.6.

When the holistic energy strategy is modelled using Part L calculation methodology (i.e. heat pumps are
implemented as described within this report), the calculation methodology assesses the building against a
comparative building which also incorporates heat pump technology, known as the notional building'. The heat
pumps within the notional model have pre-defined efficiency values (which are lower than the efficiency values
of the heat pumps proposed for the proposed development).

The carbon reduction associated with the implementation of the holistic energy strategy will therefore appear
lower than reality on the resulting BRUKL Output Document (i.e. Part L calculation output), as the holistic
scheme will have been reviewed against a comparative heat pump scheme, as opposed to the actual base
scheme (which incorporates gas-fired boilers in lieu of heat pumps). The resulting holistic energy strategy
BRUKL Output Document is therefore currently expected to show a 7% reduction in carbon emissions, as
opposed to 12% reduction as identified above.

Please refer to Appendix 1 for BRUKL documentation.
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'Base scheme' notional building 'base scheme' energy strategy Holistic strategy incl. Waterpark
with PV array ASHP and PV array

Figure 12: Part L modelling results using Part L 2013 carbon factors
*) Results are compared against a ‘base scheme’ which assumes a traditional energy strategy approach using boilers and chillers, and
which is compliant with Part L 2013. Please refer to sections 2.2 & 7.2 for further detail.
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'Base scheme' notional building 'base scheme' energy strategy Holistic strategy incl. Waterpark
with PV array ASHP and PV array

Figure 13: Part L modelling results using SAP 10 carbon factors
*) As above, results are compared against a ‘base scheme’. Please refer to sections 2.2 & 7.2 for further detail.
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Results of the CIBSE TM54 modelling exercise are given in the figures below. The holistic energy strategy is
currently expected to achieve 39% carbon emission reductions compared to the ‘base case’ energy strategy
systems, when using SAP 10 ‘current realistic’ carbon emission factors. This is equivalent to approx. 1,640
tonnes of CO2 per annum.

This is clearly a very significant carbon emission reduction for the development. This assessment is considered
the most realistic assessment based on actual operational carbon reductions, as it is an estimate of the actual
predicted operational energy consumption rather than assessment against Part L methodology, and is based on
up-to-date carbon factors.

In addition, as the electricity grid continues to decarbonise, the electrically-led holistic heating and cooling
system proposed for the Proposed Development will result in even lower carbon emissions going forward.
Some further thoughts on this are given in section 8 below.

TM54 calculations using Part L 2013 carbon factors are expected to result in carbon emission reductions of
approximately 14%, equivalent to 920 tonnes of CO2 per annum.
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'base scheme' energy strategy Holistic strategy incl. Waterpark ASHP
and PV array

Figure 14: CIBSE TM54 (operational energy performance evaluation) modelling results using Part L 2013 carbon factors
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Figure 15: CIBSE TM54 (operational energy performance evaluation) modelling results using Part L 2013 carbon factors
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8. Future gazing.

As has been described in this energy strategy, it is anticipated that the carbon factor for grid electricity will
continue to fall in the years to come. Figure 16 below shows an assessment of the progression of the carbon
emissions for the Proposed Development year on year, based on the National Grid’s Future Energy Scenarios
2018 information, and using the ‘consumer evolution’ scenario, which is one of the ‘middling’ scenarios (i.e. not
the most optimistic projection, but not the most pessimistic either).

This shows that the holistic energy strategy may be expected to emit 51% less carbon per annum in 2050
compared to the present day, whereas the base case scheme would only be able to achieve reductions of 19%.
This further bolsters the argument for implementing an electricity-led strategy for the Proposed Development,
such as the one proposed in this energy strategy.

4,000,000
3,710tCO,
3,500,000 \‘-—-0-—‘\‘ S
3,000 tCO,
. 19%
3,000,000 —
2,500,000
~
O 2,000,000 1,880 tCOQ
=t
1,500,000
910 tCO,
1,000,000 1o,
500,000

2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043 2044 2045 2046 2047 2048 2049

—#—-TM54 Modelling - Holistic strategy total carbon —o—TM54 Modelling - base case total carbon

Figure 16: Estimated progression of the carbon emissions for the Proposed Development year on year, Part L results compared to TM54
results, using information given in the National Grid’s Future Energy Scenarios 2018
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9. Sustainability Strategy.

9.1 Land and Building.
The Proposed Development will be designed and built to a high standard that is compatible, in scale and in
character of surrounding development and its setting.

The Proposed Development has been designed to include the following:

- Responsible sourcing of materials.
- Provision of sufficient waste and recycling facilities to facilitate the segregation of waste streams.

9.2 Passive Design and Energy Efficiency.
Passive design measures that will be implemented at the Proposed Development:

- Suitable glazing specification to balance heat losses, heat gains and daylight ingress.
- Fabric insulation and airtightness levels targeting significant improvements over the Building Regulations
Part L2A standards.

Energy Efficiency measures which will be implemented at the Proposed Development:

- Energy load sharing through the adoption of a holistic energy strategy incorporating water source and air
source heat pumps

- Modern building services including high efficiency ventilation plant with variable speed fans and high levels
of heat recovery.

- Efficient low-energy lighting throughout all spaces with low heat output to minimise risk of high internal
heat gains.

9.3 Climate Change Adaption.
The design will contribute to adaptation and mitigation of the effects of climate change by the specification of
high performing elements to minimise heat gains and losses.

The Proposed Development will improve upon the requisite standards of Part L 2013 of the Building
Regulations.

The Proposed Development will be designed in accordance with the cooling hierarchy to minimise cooling
demand. Mitigation measures such as an appropriate glazing ratios and g-values, high levels of insulation and
minimisation of internal heat gains are targeted. Through these measures, the relevant areas of Proposed
Development will achieve compliance with Criterion Three of the Building Regulations Part L (2013).

Other climate change adaptation measures which will be implemented for the development include the
provision of green roofs to contribute to the biodiversity of the site, to minimise the buildings contribution to
the urban heat island effect, and to provide a sustainable urban drainage system measure.

[ [esss ]

Figure 17 Sustainability measures implemented in the scheme.
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9.4 Conservation of Energy, Water, Materials and Other Resources.

Energy and carbon emission reductions

The Proposed Development is targeting significant energy and carbon emission reductions compared to a ‘base
scheme’ which incorporates conventional systems for this type of development, and which is compliant with
Part L (2013) of the Building Regulations.

It is anticipated that this target for CO2 emissions reductions will be achieved from a combination of passive
design, energy efficiency, load sharing, and renewable technologies as described in the energy strategy sections
above.

Water consumption reduction

The developer, an established water park operator and who has knowledge and expertise in water efficient
technologies, will invest in the adoption of regenerative media filter technology (i.e. ‘Defender’ filters) in lieu of
industry standard ‘deep bed medium rate sand filters’, in order to considerably reduce the amount of water
required for the backwash process, saving an estimated 28,800,000 litres potable water per annum.

The Development will be fitted with water efficient fixtures and fittings, and water meters will be provided to
enable the monitoring of water consumption.

The Development is targeting potable water reduction equivalent to a 40% reduction compared to the
BREEAM 2018 ‘baseline’ for credit Wat 01.

Mains water metering will be incorporated in the design, as well as sub-meters to water-consuming plant or
building areas consuming 10% or more of the building’s total water demand. Meters will be connected to the
central Building Management System.

A leak detection system capable of detecting a major water leak will be installed on the utilities water supply to
detect any major leaks within the building, as well as between the buildings and the utilities water supply.

The current surface water drainage scheme includes permeable sub-bases, swales, storage ponds and
attenuation tanks to control the stormwater run-off from the site. It is proposed that water will be pumped
from the main below ground surface water attenuation tank to serve toilet/WC cisterns in hotel rooms via a
day tank and appropriate water filtration and treatment equipment.

It has been estimated that the provision of the described surface water attenuation system could reduce annual
water consumption in the hotel alone by circa 13,860,000 litres per annum.

Irrigation

The parkland style to the landscape integrated around much of the site will comprise native trees, woodland,
grassland and wildflower meadow that will not require watering once established, as these species will be
selected to ensure they are tolerant of natural seasonal conditions. Ornamental planting will be used sparingly
but will also largely comprise of native species, along with species tolerant of varying UK weather conditions, to
minimise the requirement for watering following establishment.

Occasional watering would be required during the first 5 years of establishment to all areas of new planting,
which will be provided by bowser, fed from existing waterbodies in the wider parkland. It is anticipated that no
mains cold water will be required for irrigation purposes across the site.

Please refer to the Outline Water Resources Scoping Note prepared by Hoare Lea for further information.

Materials

The use of construction products leads to a wide range of environmental and social impacts across the life cycle
through initial procurement, wastage, maintenance and replacement. Taken together, construction products
make a highly significant contribution to the overall life cycle impacts of a building. In some cases they may
even outweigh operational impacts (such as energy consumption).

An assessment of the lifecycle impact of the development materials has been undertaken, comparing options
for a number of key building elements.
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Building elements will be selected to minimise environmental impact. A full review of the materials specified for
the development will be undertaken during the detailed design development stages aiming for materials to
meet the following requirements where possible:

- Responsible sourcing certificates
- Environmental Product Declarations
- Low emitting materials

Insulation will be specified to have a Green Guide Rating of A where possible, and minimise Global Warming
Potential (GWP), and all timber used at the Proposed Development aims to be FSC or PFC certified or similar.

EEPDj " (BES 6001

Environmental

FSC Responsible Sourcing »
Product \
CARES)

Declaration

SUSTAINABILITY

Figure 18 Examples of responsible sourcing schemes.

9.5 Construction.

The Proposed Development will be constructed by a developer certified under the Considerate Constructors
Scheme who will be expected to target good practice score in all sections. The contractor will furthermore
monitor and set targets for, and monitor, energy usage, water usage and construction waste related to the site
for the duration of the works.

During the construction phase, all areas of concern will be managed, including waste reduction strategies, noise
and dust pollution, construction traffic and protection of any and all ecology features identified on the site. A
construction management plan will be created to assess the impact of construction activities and to identify
methods of mitigation against any identified potential impact.

Work is to be scheduled within normal working hours where feasible.

Wheel washing, road cleansing and dust and noise suppression will be considered to ensure no adverse impact
to the surrounding environment.

SIDER
O“ 4} Working at tructi d
(@) V ) g at construction an
6 ‘; demolition sites: PPG6
% o
Improving the image
of construction

Pollution Prevention Guidelines

Figure 19 examples of considerate construction measures.
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9.6 Transport Strategy.

Pedestrians and Cyclists.
Pedestrian and cycle access to the site will be taken from the A4095 via the main site access.

As part of the development proposals a new footway will be provided along the southern side of the A4095
from the site to Chesterton and will connect with the existing footway provision at the junction between the
A4095 and The Hale. In addition, the proposed footway will continue west along the frontage of the site and
extend as far as the existing public right of way path.

Secure cycle storage will be provided at the Development to maximise the potential for sustainable transport to
and from the building for day guests and staff. In total, 80 cycle spaces, of which 40 will be allocated as ‘short
stay’ (for day guests), and 40 will be ‘long stay’ (for staff).

Shuttle bus service

It is further proposed to provide a shuttle bus service between the resort and Bicester. The shuttle bus service
will be available for guests and staff to use, free of charge. It is also intended that the shuttle bus will be
available to residents of Chesterton, also free of charge.

For guests to the resort the shuttle bus service will connect the resort with local trains stations; both Bicester
Village and Bicester North. In addition to the proposed guest shuttle bus service, it is proposed to provide a
separate shuttle bus service for staff at the resort and it is intended that this service will also be available to
residents of Chesterton. It is envisaged that the staff shuttle bus service will likely call at local stations, the town
centre and local centres around Bicester.

Car parking

It is proposed that a total of 202 car parking spaces will be provided on site for use by guests and staff. A total
of 56 disabled accessible parking bays will be provided on site, equating to 6% of total parking provision. The
proposed disabled accessible parking provision exceeds the requirements of Traffic Advisory Leaflet 5/95 and
accords with good practice guidance in BS8300.

Charging facilities for electric vehicles will be provided for 10% of the total number of car parking spaces (90
spaces total).

Travel Plan

A Framework Travel Plan has been produced for the Proposed Development, setting out a long-term strategy
to inform staff and visitors of the travel choices available to them and to encourage sustainable modes of travel,
in particular public transport, walking and cycling.

Please refer to the Transport Assessment and Framework Travel Plan, prepared by Motion, for further details.
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Figure 20: Cycle storage plan drawing. Source: EPR

9.7 Refuse and Recycling.

Construction Site Waste Management.

The Principal Contractor, once appointed, will develop a Resource Management Plan (RMP) for the Proposed
Development, to outline opportunities to steer the direction of waste management and ensure good practice is
adopted for the construction phase of the Proposed Development.

The Principal Contractor will be required to adopt the recommendation measures made in line with the waste
hierarchy with the aim of maximising diversion from landfill. The Proposed Development will be constructed in
a manner which aims to protect the environment and local community through reusing, recycling and
recovering waste which would otherwise be disposed of at landfill.

Operational Waste.
The Proposed Development will include three main waste stores; a store for food waste, a store for recyclable
waste and an area for a compactor for refuse.

Operational waste will be segregated into glass bottles, cardboard & paper, and Dry Mixed Recycling (DMR),
which would comprise items such as plastic bottles, plastic packaging, and metal cans. A glass crusher will also
be provided in the waste store to reduce the volume of glass for collection. Waste stores will be clearly labelled
to ensure cross contamination of all waste streams is minimised. All waste storage areas will be built to BS
5906:2005 standards.

HOARE LEA@
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Proposed locations where the Refuse Collection Vehicles would park when emptying bins have been designed
so that collection operatives will not be required to transport the bins a greater distance than 10 metres.

Please refer to the Waste Management Strategy for further information.

Preferred Environmental Cption

Reduce

Re-use

Energy Recovery

Disposal

Least preferred Environmental Option

Figure 21 Waste Hierarchy.

9.8 Heath & Wellbeing.

Indoor Air Quality.

The quality of the air within buildings can have a
considerable effect on health due to the amount of time
people spend indoors. The Proposed Development will
consider developing and implementing an indoor air quality
plan which aims to highlight potential sources of pollution
and minimise spread or contamination; an enhanced fresh
air delivery rate compared to minimum standards will be
provided; completion of a post completion building flush
out, to help remove any harmful substances with in the
indoor environment, prior to tenant occupation.
Additionally, all finishes installed in the building will aim to
have low volatile organic compound (VOC) content.

INTERIOR
LATEXSRAINT
EGGSHELL

Figure 22 Example LOW VOC paint.

Daylight & Thermal Comfort.

The Proposed Development has optimised the glazing ratios and g-values in order to maximise exposure to
daylight, whilst considering the level of incoming solar gains in order to minimise the energy consumption
necessary for cooling.

Noise.
Any negative effect to the acoustic environment nearby as a result of the Proposed Development will be
mitigated as far as practically possible.

An acoustic consultant has been appointed to provide expert advice to the development with regard to internal
acoustic conditions (with bedrooms being the most noise sensitive areas), and risk of noise ingress to sensitive
receptors from the Proposed Development.

The external fabric of the hotel (including walls, windows and roof) shall be designed and constructed such that
the resultant in-situ internal noise levels, due to external noise intrusion, shall not exceed criteria set by the
acoustic consultant.
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Building services plant atmospheric noise emission shall be engineered to ensure the acoustic requirements to
all hotel areas are maintained. They shall be controlled so as not to cause a nuisance to neighbouring
properties or to public areas external to the hotel, such as restaurant terrace, and the main entrance. It should
be assumed that all plant will operate twenty-four hours per day.

9.9 Landscaping & Biodiversity.

Ecology & biodiversity
Extensive work has been carried out with regards safeguarding and improving ecology and biodiversity on site.

The majority of the Site is currently of low biodiversity value, comprising approximately 67% amenity grassland
The Proposed Development aims to enhance the majority of the existing amenity grassland to semi-improved
neutral grassland. The remaining areas of site will comprise the hotel complex and associated hardstanding and
landscape planting. Existing waterbodies, woodland and hedgerows will be retained and enhanced where
possible.

No irreplaceable habitat or statutory designated sites are directly impacted by the Proposed Development.
Under current landscape plans, the Proposed Development would result in an overall net gain (+31%) in area-
based biodiversity units, with no area-based HPI habitat lost. There would be a net gain of linear units
generated by hedgerow HPI (+316%) and running water (+14%).

Although there is a net loss in three woodland habitat types (broadleaved parkland/scattered trees, coniferous
parkland/scattered trees and Mixed parkland/scattered trees), the Proposed Development has achieved net
gain for similar habitat types: mixed plantation woodland and broadleaved plantation woodland. Consequently,
the Proposed Development does achieve an overall biodiversity net gain.

The ecologist and the landscaping designers have worked closely to incorporate all recommendations into the
design, such as bird and bat boxes, specific species of plants, wildlife gaps to the perimeter of the site etc.

Elements of the existing / retained and proposed landscape will be managed as part of a coordinated
maintenance strategy to ensure its successful establishment and long-term sustainability and a Landscape
Management & Maintenance Plan is included as part of this planning application.

Please refer to the Ecological / Biodiversity Assessment prepared by WSP and the Landscape Management &
Maintenance Plan prepared by Bradley Murphy Design for further information.

Green Roof

The Proposed Development will further enhance local ecology and biodiversity thorough the inclusion of a
green roof, as shown in Figure 23 below. Additional sustainable drainage (SUDS) benefits are also provided by
the inclusion of a green roof system.
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Figure 23: Green roof allocation shown in pink colour on three roof areas at the centre of the Proposed Development. Source: EPR
Architects (with Hoare Lea mark-up for clarity)

Hard Landscaping
High quality paving and walling materials will be used across the scheme.

It is the hard landscape that creates the general layout of the front area of the scheme and differing materials
will be used to define the various paths and ramp, and be used to visually link the whole frontage together.

In order to integrate the development into the surroundings, materials that are characteristic of the area will be
chosen. Generally a simple palette of one or two types of material will be used in order to provide a uniform
effect. The type and quantity of outdoor furniture has been designed to avoid clutter, while providing a safe,
convenient and attractive environment to use.
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9.10 Pollution Prevention.

During Construction.
During the construction phase, all areas of concern will be managed including waste reduction strategies, noise
and dust pollution, and construction traffic.

Contractors will be required to identify potential sources of dust and other air pollution and appropriate dust
control measures would be implemented.

It is also intended that the main contractor shall register under the Considerate Constructors Scheme and
achieve a best practice score. The contractor will furthermore monitor and set targets for energy usage, water
usage and construction waste related to the site for the duration of the works.

Air Quality.

The fabric of the building will be improved to be very air tight, targeting a permeability of 3m3/(m2.h) at 50Pa.
As such, air pollution would not be permitted to enter the building through the fabric, whilst the mechanical
ventilation system will also filter out unwanted pollutants to provide a high standard of indoor air quality.

External Lighting.
The development will follow Secured by Design Principles where feasible to ensure that a safe and secure
environment is provided.

All external lighting will be energy efficient, and it is anticipated that suitable controls such as daylight detection
and time-switches will be installed to minimise inappropriate use. Luminaires will be provided with suitable
outputs and polar curves in order to direct lighting appropriately to further reduce light pollution and loss of
light to the sky in order to minimise adverse effects to neighbouring buildings or biodiversity.

9.11 Building Research Establishment Environmental Assessment Method - BREEAM
In order to demonstrate the sustainability credentials of the building, the Proposed Development is undertaking

certification with the Building Research Establishment Environmental Assessment Method, and is targeting a
rating of Very Good under the BREEAM New Construction 2018 scheme.

A pre-assessment for the project has been carried out and a summary is provided in Appendix 2. In order to
achieve a Very Good rating a score of 55% is required, as well as all related mandatory credits achieved.

The current pre-assessment predicts a baseline score of 60.9% i.e. a margin above the required minim score for
Very Good' of 5.9%.

A number of additional potential credits has been identified and will be explored during detailed design in order
to safeguard the targeted rating against any future design changes or unforeseen site constraints
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BRUKL Output Document ) HM Government

Compliance with England Building Regulations Part L 2013

Project name

Great Wolf As designed

Date: Thu Oct 10 11:40:42 2019

Administrative information

Building Details Owner Details
Address: Addrass 1, l::ll;y Pasicode Mame: Mama
Tulephane number: Fhone
Certification tool Address: Sireal Address, Gity, Pestcoda
Caleulation engine: Apacha
Calculation engine version: 7.0.11 Certifier details
Mame: Mams

Interface o calculation engine: |ES Virlual Ervirgnmenl
Telephone number: Phons

Interface t lculati i ion: T.0.01
riariaca fn calculation angine version Address: Strest Address, City, Postcods

BRUKL compliance check version: v5.6.a.1

Criterion 1: The calculated CO; emission rate for the building must not exceed the target

C0: emission rate from the naticnal building, kglOw/m’®.annum 60.7

Target CO. emission rate (TER), kgCO./m*.annum 60.7

Building CO. emission rate (BER). kgCO.m?, annum 549.5

Are emissions from the building less than or egual to the target? EBER == TER

Are as built details the same as used in the BER calculations? Separate submission

Criterion 2: The performance of the building fabric and fixed building services should

achieve reasonable overall standards of energy efficiency

Values which do not achieve the standards in the Non-Domeslic Building Services Compliance Guide and Part L are
displayed in red.

Building fabric

Element Us-tome | Us-gaie | Uicue | Surface where the maximum value occurs®
Wall™ 035 | 018 |08 000000EC:Sur]2]

Floor 0.25 | 018 |08 0000000 D: Suwri]0]

Roaf 0.25 | 018 |08 000002FA-Sur]1]

Windows™", rool windows, and roollights | 2.2 K 1.6 0O0000EC:Surl[1]

Parsonnel doors 22 2.2 22 0O0002E4: Surf|0]

Vehicle access & similar large doors 15 - - Mo Vehicle access doors in building

High usage entrance doors a5 - - Mo High usage entrance doors in building
Usriera = Limiling arca-waighted avaraga Ubvalues [Wm)|]

Usrrsic = Calcwlaied area-waighind avarags U-valuas [Wim k)] Lhzae = Galcwated maximum indiidual alement U-valuas [WEm@K)]
* Thara might ba mare than ane surface whare the maximum Uvalue accurs,

** fulomatic U-vakie chedk by the foal dars not apply ta curtain walls whose imiling standard is similar 1o that far windoes

*** Display windows and similar glazing are pacluded from the LUvalue check.

M8, Meithar roof werdilalors {inc. smake wends| nor swimming pacd basins are modelied ar checeed against the limiting standards by the 1oal,
Alr Permeability Worst acceplable standard | This building

mY(h.mé} at 50 Pa 10 3

Page 1 al 75

Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters
Actual Motional % Area Building Type

Area [m7] 505006 50500.6

External araa [m’] 736431 T3643.1

Weather BIR BIR

Infitbration [m*hm?*@ S50Fa] 3 3

Average conductance [WiK] 167061 23806.3 160 €1 Hatels
Average U-valuee [Wimn) 0.23 032

Alpha valus® [3] 10,08 10

* Parcaniagn of tha bkdeg's avoraga ha wredor casbicient which & dun iz thanmol brdging)

Energy Consumption by End Use [KWh/m®]

Actual Motional
Heating 20.77 2827
Cooling 1.79 241
Aualiary 14,67 11.86
Lighting 16,18 16,25
Hal water 178.73 170.2
Equipment” 39,36 39,36
TOTAL™ 23215 228,68
" Eaeipy used by squipment daes Aol oounl ipwands e i iplion or pakalaing
" Takalis nal of any esiscal prasgy dspda0ed iy CHP g ¥ apphcabis
Actual MNotional
Photovoliaic systems 2.63 0
Wind luriblnes 0 0
CHP generalors 0 0
Solar thermal systems | 0 0

Energy & CO, Emissions Summary

Actual Motional
Healing + tooling darmand [MUm’] 149,23 168,41
Primary anargy” l-st'."m>| sz ar .67
Total emissions [kom’] 53.5 60,7

* Pmary eergy s el of any akdtrical onaegy s plased by CHP gascralirs, i applvable.

Page T3l 75
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BRUKL Output Document

W) HM Government

Compliance with England Building Regulations Part L 2013

Project name

Great Wolf

As designed

Date: Thu Oct 10 13:43:14 2019

Building Details Owner Details

Administrative information

Mame: Mamsa
Telephone number: Fhone
Address: Stresl Address, City, Poslcode

Address: Addrass 1, City, Poslcode

Certification tool
Caloulation engine: Apache
Certifier details
Hame: Mamsa
Telephone number: Phons
Address: Strest Address, City, Postcoda

Calculation engine version: 7.0.11
Inlerface 1o calculation engine: 1ES Virlual Erviranmeni

Interface to calculation engine version: 7.0011

BRUKL compliance check version: w5631

As noted in sections 2.2 and 7.2, the
holistic energy strategy BRUKL
Output Document is currently
expected to show a 7% reduction in
carbon emissions, as opposed to the
12% reduction which is expected
when compared to the ‘base case’

Criterion 1: The calculated CO. emission rate for the building must not exceed the target

CO: emission rate from the notional building, kgCOu/m®.annum 56.8

Target GO emission rate (TER), koCO.m, annwum sea A
Building CO. emission rate (BER), kaCO./m*.annum 52.7

Are emissions from tha building less than or egual to the target? BER =< TER

Are as built details the same as used in the BER calculations? Separate submission

Criterion 2: The performance of the building fabric and fixed building services should

achieve reasonable overall standards of energy efficiency

Values which do not achieve the standards in the Mon-Domestic Building Services Compliance Guide and Part L are
displayed In red.

Building fabric

Elemant Uitime | Uscaie | Wizai: | Surface where the maximum value accurs®
Wall™ 0.35 | 018 (0.8 | 0OOOOODEC:Sur[2]

Floar 0.25 | 018 (0.8 | 000000DD:Swrf[0]

Roaf 0.25 | 018 [0.8 | 0O0D02FA:Surl[1]

Windows""", roof windows, and roollights | 2.2 B 1.6 0O000EC: Surl]1]

Parsonnel doors 22 22 22 0O0002E4:Surf|0]

Wehicle access & similar large doars 1.5 - Mo Vehicle access doors in building

High usage entrance doors a5 - - Mo High usage entrance doors in building

Usrisra = Limiling arca-waighted avaraga L-values [Wim)]

Usesie = Calowlated area-waighied avarags U-valuas [Wim?K)] Lhcae = Calcwlated maximum indridual alement U-valsas [Wimf K

* Thara might ba mare than one surface whare the maximum value accurs.
“* hutomatic U-value check by the ool does not apply ta curtain walls whose Bmiting standard is similar 1o thal far windows
*** Display windows and similar glazing are excluded from the Lvalue check:

WB.: Neither roof wertilaiors {inc. smake wenis] nor swimming pacd basins are modeled or checked against the limiting standards by the {oal,

Air Permeability Worst acceplable standard | This building

m¥[h.#) at 50 Pa 10 3

Fage 1

al TE

Technical Data Sheet (Actual vs. Notional Building)

Area [m7] 50500.6 50500.6

External area [m’] T3643.1 736431

Weather BIR BIR

Infitbration [m?'hme@ S0Pa] 3 3

Average conductance [WK] 167061 238083 100 C1 Hatels
Average U-value [Wimk] 0.23 0.32

Alpha valus® [35] 10,08 10

* Parcaniagn of e bukdeg'es avoraga haad irarefor casticent which e dun s thormal brdgng

Energy Consumption by End Use [KWh/m]

Actual Motional
Heating 8.95 12,72
Coaling 1 3.48
Auliary 33.07 25.5
ngl'ltu'l_rj 16.18 16,25
Hat water 56,28 65,53
Equipment® 39.36 39.36
TOTAL™ 116.48 123.47
L L ——

* Takalis nal of any seciscal ey dspied iy CHF g
Energy Production by Technology [kWh/m’]
Actual MNaotional
Phatovoltaic systems 2.63 0
Wind lurbines Q 0
CHP gencralors h} )
Saolar thermal systems 0 0

Energy & CO, Emissions Summary

Actual Motional
Haaling + cooling dermand [MJm’] 12657 148,71
Primary anargy” [KWhir| 487,76 533.93
Total emissions [kgm’] 5a.7 56.8

* Pmary atergy is nel of any akotrival onaigy dsplased by CHP gascritin, i applvabie.

Fage 74 of TB
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Appendix 2: BREEAM Pre-assessment

A pre-assessment under the BREEAM 2014 Refurbishment and fit-out (RFO) scheme has been conducted for
The Proposed Development.

The development is currently assessed using a ‘hotel” assessment type. In line with local policy requirements,
the assessment will be targeting a BREEAM ‘Very Good' rating as a minimum.

The current anticipated baseline score is 60.9% which is 5.9% above the threshold for a ‘Very Good' rating. A
number of additional credits have been identified as ‘potential’ for the development to safeguard the target
rating against future design changes and unforeseen site constraints - see table overleaf.

Figure 24 below summarises the current anticipated score and the maximum potential score relative to the
minimum required score for each BREEAM rating threshold.

POTENTIAL SCORE: 71.3%, ‘EXCELLENT’ +

BASELINE SCORE: 60.9%, ‘VERY GOOD’

>
D —
o) = g
O L <
O = U)
> T
% @) =
)
S N o)
30% 45% 55% 70% 85%

Figure 24: BREEAM 2018 Scale and Anticipated Performance Scores.

HOARE LEA@

31



PROPOSED GREAT WOLF LODGE
GREAT LAKES UK LIMITED

SUSTAINABILITY

ENERGY & SUSTAINABILITY
STATEMENT (INCLUDING BREEAM
PRE-ASSESSMENT) - REV. 03

Table 10: BREEAM Target Summary.

32

Category Issue Credits |
Available | Targeted | Potential
Waste Wst 01: Construction waste management (Mo) 4 3 -
Wst 02: Use of recycled and sustainably sourced 1 0 +1
aggregates
Wst 03: Operational waste (Me), (Mo) 1 1 -
Wst 04 Speculative finishes N/A N/A N/A
Wst 05: Adaptation to climate change 1 0 -
Wst 06: Design for disassembly and adaptability 2 0 -
Land Use and | LE O1: Site Selection 2 0 -
Ecology LE 02: Identifying and understanding the risks and 2 2 -
opportunities for the project
LE O3: Managing negative impacts on ecology 3 3 -
LE O4: Change and enhancement of ecological value 4 2
LE O5: Long term ecology management and maintenance 2 2 -
Pollution Pol O1: Impact of refrigerants 3 1 -
Pol 02: Local air quality 2 0 +2
Pol 03: Flood and surface water management 5 2 +1
Pol 04: Reduction of night time light pollution 1 1 -
Pol 05: Reduction of noise pollution 1 1 -
Innovation Inn 01: Approved innovation and exemplary level credits 1 +4
(Man 03) (Hea 06, Ene
01 (2), LE02)
Targeted weighted score & rating 60.9%
‘Very Good'
Maximum potential weighted score & rating 71.3%
‘Excellent’

Category Issue Credits
Available | Targeted | Potential
| Management | Man O1: Project brief and design 2 -
Man 02: Lifecycle cost and service life planning 4 1 +1
Man 03: Responsible construction practices (Me), (Mo) 6 6 -
Man 04: Commissioning and handover (Me), (Mo) 4 4 -
Man 05: Aftercare (Me), (Mo) 3 2 +1
Health & Hea 01: Visual comfort 4 2 -
Wellbeing Hea 02: Indoor air quality 4 0 -
Hea 04: Thermal comfort 3 0 +2
Hea 05: Acoustic performance 4 3 -
Hea 06: Security 1 1 -
Hea 07 Safe and healthy surroundings 2 2 -
Energy Ene O1: Reduction of energy use and carbon emissions 13 6 -
(Me) (Mo)
Ene 02: Energy monitoring (M) (Me) (Mo) 2 2 -
Ene O3: External lighting 1 -
Ene 04: Low carbon design 3 0 -
Ene 05: Energy efficient cold storage N/A N/A N/A
Ene 06: Energy efficient transportation systems 2 2 -
Ene O7 Energy efficient laboratory systems N/A N/A N/A
Ene 08: Energy efficient equipment 2 0 -
Transport Tra O1: Transport assessment and travel plan 2 2 -
Tra 02: Sustainable transport measures 10 10 -
Water Wat 01: Water consumption (My) (Me) (Mo) 5 1 -
Wat 02: Water monitoring (My) (Me) (Mo) 1 1 -
Wat 03: Water leak detection 2 1 -
Wat 04: Water efficient equipment 1 1 -
Materials Mat O1: Environmental impacts from construction 7 4 -
products - Building life cycle assessment
Mat 02: Environmental impacts from construction 1 0 +1
products - Environmental Product Declarations (EPD)
Mat 03: Responsible sourcing of construction products 4 2 -
(Mv) (Me) (Mo)
Mat 05: Designing for durability and resilience 1 1 -
Mat 06: Material efficiency 1 1 -
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Appendix 3: Grid Decarbonisation The figure below combines these future trajectories with the actual carbon intensity of the National Grid over
the past years. The reported emissions associated with electricity generation have fallen steeply since 2012 and

Historic progress in all cases, the FES 2019 scenarios see the carbon factor of electricity fall below 100gCO2/kWh by 2035.

The carbon factor of the National Grid - the amount of carbon dioxide released per kilowatt hour of electricity
produced and distributed - is recognised in current Building Regulations as being 0.519 kgCO2/kWh. However,
the national mix of electricity generation methods is progressing towards greener solutions with renewable 05
sources accounting for ever-increasing proportions of the energy mix.

= Historical Two Degrees === Community Renewables === Steady Progression === Consumer Evolution

As a consequence, the Building Regulations Part L 2013 value of the National Grid carbon factor has been
shown to be substantially higher than how the grid is performing in reality. This severely impacts the calculated
emissions produced by all heat raising plant which use electricity directly or generate it to offset other
emissions. The figure below shows how the mix of generation techniques serving the National Grid, as well as
the associated carbon factor, has varied over recent years. Encouragingly, the carbon intensity of the grid has
reduced to less than half its value in 2012 [HM Government, “Green Book supplementary guidance: valuation
of energy use and greenhouse gas emissions for appraisal”, 02 January 2018].

40 mmCoal mmGas mmmNuclear C—Renewable mmmOther ——Carbon Factor 06

0.4

0.3

0.2

National Grid Carbon Factor [kgCO,/kWh]

0.1

1 05 o v
= 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050
< » E Year
% -53% 04 8: Figure 26: Historic and future projected carbon factor for the National Grid. 8% transmission and distribution losses are included.
10) 3 Sources: BEIS Green Book (historic carbon factors); National Grid Future Energy Scenarios (FES) 2018 (future projected carbon factors).
o — —
%:: § Consequences for servicing
T 20 _ 03 &
2 ~ 2 The carbon emissions associated with the combustion of natural gas are unlikely to change significantly in the
§ g coming years, whereas the carbon factor of grid electricity, and consequently the emissions from operating
% 02 o electrical plant, is projected to decrease in all scenarios in the long-term.
[}
%10 m As noted however, misrepresentative building regulations mean that even today, electrical plant performs far
o1 g better from an emissions perspective than calculated using the Part L 2013 methodology. The following graph
shows the net annual emissions of four different servicing strategies for a recent large scale, mixed use
development. Whilst different in scope and scale to the Proposed Development, the impact incorrect carbon
0 || || || N . factors have on the calculated emissions is clear. For these reasons, an electrical servicing strategy is beneficial
2012 2013 2014 voar 2015 2016 2017 both today, and in the future.
Figure 25: Historic mix of generation methods and associated carbon factor for the National Grid. 8% transmission and distribution losses 4,000 ® Direct Electric = Gas Boiler  Heat Pump = CHP

are included. Sources: electricityinfo.org (generation mix); BEIS Green Book (historic carbon factors).

3,500
Future projections
—~ 3,000
The Future Energy Scenarios (FES) document, produced by the National Grid, discusses how the UK’s energy g
landscape is changing. In this year’s report, FES 2019, the carbon factor of the National Grid is projected to be §2v500
greatly reduced by the end of this year, meaning the actual carbon emissions associated with electricity 2
consumption are much lower than reported in Building Regulations. This means that, under the Part L 2013 g 2%
methodology the CO2 emissions associated with electrically-driven plant are being overestimated by over 3 1 500
200%. FES 2019 makes projections of how the mix of generation in the grid is likely to change between now §
and 2050 - the year by which the Climate Change Act 2008 set the target of reducing the UK's CO2 emissions Z 1,000

by 80% from 1990 levels.

a
o
o

FES discusses these projections in four scenarios with the best and worst-case scenarios (from an emissions
perspective) being Two Degrees and Steady State respectively. Two Degrees describes a situation where a 0.510 0.262

combination of drastic policy intervention and innovation pushes an ambitious agenda with a focus on long- (Current Building Regulations)  (Reported 2016 Grid Performance)
term environmental goals - it is described as the ‘cost optimal pathway to meet the UK’s 2050 carbon

emissions reduction target’. In contrast, Steady State is a ‘business as usual’ situation, where society is focussed ) ) I . . . . . -
. . \ Figure 27: Net annual emissions for a large scale mixed use development for four different heating strategies using the current Building
on the short term and ensuring the security of the UK's energy supply. Regulations Part L 2013 grid carbon factor and the reported performance of the grid in 2016. Source: Future Energy Scenarios 2017.

o

Grid Carbon Factor (kgCO,/kWh)
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Shifting focus

As the carbon emissions associated with the generation of electricity continue to reduce, the proportion of the
UK’s overall greenhouse gas emissions for which the electricity sector is responsible will fall.

The carbon factor of natural gas is likely to remain relatively static. With 85% of homes in the UK relying on gas
to supply their heating and hot water, as well as a significant proportion of commercial buildings, heating
buildings and industry represents an ever-greater proportion of UK emissions - 32% in 2015 [HM Government,
“Clean Growth Strategy,” October 2017].

In order for the UK to maintain a trajectory sufficient to meet the 2050 Paris Agreement decarbonisation target
of an 80% reduction in annual greenhouse gas emissions over 1990 levels, focus must necessarily shift to other
contributors. The BEIS Clean Growth Strategy provides an indication of the direction the UK's energy policy is
likely to take and “...sets out [the government’s] proposals for decarbonising all sectors of the UK economy
through the 2020s.” This includes investing in infrastructure and mechanisms to facilitate a transition to low
emission vehicles and strengthening the energy performance requirements of new and existing buildings.

As engineers and specialists in the built environment, staying abreast of this dynamism across all sectors is
essential for Hoare Lea.

Updates to the Standard Assessment Procedure (SAP10)

In July 2018, the Building Research Establishment (BRE) released an update to the Standard Assessment
Procedure (SAP) - used to assess dwellings’ compliance with Building Regulations - for consultation. The

following represents a brief summary of the changes to carbon factors over the current methodology,
SAP2012.

Carbon factors

Many of the fuel types recognised in SAP have had their fuel types, carbon factors and primary energy factors
amended following the decarbonisation of the grid and other national infrastructure changes. The table below
shows the changes in carbon factor from SAP2012 to SAP10 (July 2018). It is worth noting the significant
improvement for the electricity carbon factor (almost half of that used in SAP 2012).

It is likely that that the next update to Building Regulations Part L will specify the SAP10 carbon factors
associated with natural gas and electricity.

A very recent further update to the SAP10 carbon factors released by the BRE in October 2019 sees the grid
electricity carbon factor fall even further. This change is so recent that reporting in this energy strategy has not
incorporated this change.

Such a further reduction in the carbon factor for grid electricity would be expected to lead to even greater
carbon savings for the Proposed Development, due to the electrically-driven strategy chosen.

Table 11: Current (SAP2012) and proposed (SAP10) carbon factors for natural gas and grid-supplied electricity.

Fuel SAP2012 (Part L 2013) | Draft SAP10 (July 2018) | Draft SAP10 (Oct 2019)
Carbon Factors Carbon Factors Carbon Factors
(kgCO2/kWh) (kgCO2/kWh) (kgCO2/kWh)
Main Gas 0.216 0.210 0.210
Electricity 0.519 0.233 0.136

Within London, the Greater London Authorities have issued planning guidance which confirm a preference for
use of the SAP10 carbon factors since January of 2019. This has therefore already started to change energy
strategies to move towards electrically driven systems.
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Appendix 4: Comparison with other, recent, nearby schemes.

Comparisons are made here to the energy and sustainability strategy for other recent and similar nearby
schemes. Information has been sourced from publicly available planning application documentation.

Bicester Motion

Development description
Hotel:

- 252 guest rooms
- 92 aparthotel suites

Associated gym, pool, bar, restaurant, conference and meeting rooms, to be built in two phases.

Energy & sustainability strategy overview
- Central plant room incorporating CHP
- No BREEAM target

Carbon reduction target
- Part L:

- Be Lean: One phase estimated to be worse than Part L ‘notional’ building at this stage of the energy
hierarchy

- Be Green: Development as a whole estimated to achieve 20% reduction in carbon emissions (using Part
L 2013 carbon factors)

- Total expected carbon emissions (using Part L 2013 factors) 56.8 kgCO2/m?yr (Phase 1); 57.2 kgCO2/m?yr
(Phase 2)
- CIBSE TM54: No results

Comparison to Great Wolf Lodge
The scheme is similar in terms of use of the building to the Great Wolf Lodge, and therefore the mix of energy
uses would be similar also, with a thermally led profile.

The development has not undertaken an operational energy assessment as part of the planning application, and
therefore has not shown the same level of detail as the Great Wolf Lodge in assessing real expected energy
consumption and carbon emissions.

The use of CHP shows carbon reductions only when using Part L 2013 carbon factors, which are known to be
outdated in reality.

Therefore, although the carbon reduction is shown as 20%, and albeit we expect this was correct and based on
the best available information at the time of that planning submission, the current reality is that implementation
of CHP would no longer result in carbon emission reductions compared to a baseline scheme using just gas
fired boilers.

The Great Wolf Lodge is expecting to achieve 39-45% carbon emission reductions depending on the
methodology used (Part L or TM54) compared to a ‘base scheme’ energy strategy approach when using the
‘current realistic’ carbon factors set within the draft SAP 10 guidance. Even greater carbon emissions would be
expected by use of very recent updated carbon factors issued on 10/10/2019 in a new draft of SAP 10.

When comparing total carbon emissions estimated from the Part L results like for like (i.e. comparison of Part L
2013 BRUKL results), it is noted that Bicester Motion is expected to emit 56.8 - 57.2 kgCO2/m?yr. The
proposed holistic energy strategy for Great Wolf shows estimated carbon emissions of 52.7 kgCO2/m?yr -
approx. 7-8% less than Bicester Motion, year on year.
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Holiday Inn Express, Bicester Gateway

Development description
- Hotel: up to 149 rooms and associated works (from outline application description - precise description of
detailed application was not located)

Energy & sustainability strategy overview

- Central plant room incorporating micro-CHP with gas boiler back-up for domestic hot water
- Heat pump heating and cooling to guest rooms (VRF system)

- BREEAM Very Good target

Carbon reduction target

- Part L: 11.2% reduction in carbon emissions (using Part L 2013 carbon factors)
- Total expected carbon emissions (using Part L 2013 factors) 61.9 kgCO2/m?yr
- CIBSE TM54: No results

Comparison to Great Wolf Lodge
The scheme is similar in terms of use of the building to the hotel areas of the proposed Great Wolf Lodge, and
therefore the mix of energy uses would be similar also, with a thermally led profile.

The development has not undertaken an operational energy assessment as part of the planning application, and
therefore has not shown the same level of detail as the Great Wolf Lodge in assessing real expected energy
consumption and carbon emissions.

The use of CHP shows carbon reductions only when using Part L 2013 carbon factors, which are known to be
outdated in reality. However, the use of heat pumps for heating and cooling would be expected to show better
performance against Part L when using updated carbon factors. Therefore, over-all, the strategy might result in
a similar performance with updated carbon factors, compared to the results given in the application.

When comparing total carbon emissions estimated from the Part L results like for like (i.e. comparison of Part L
2013 BRUKL results), it is noted that the Holiday Inn Express is expected to emit 61.9 kgCO2/m?yr. The
proposed holistic energy strategy for Great Wolf shows estimated carbon emissions of 52.7 kgCO2/m?yr -
almost 15% less than the Holiday Inn Express, year on year.

Premier Inn — Bicester: 57 bedroom extension

Development description
- Extension of 57 bedrooms to existing Premier Inn hotel

Energy & sustainability strategy overview
- No low or zero carbon technologies understood to be proposed
- BREEAM Very Good target

Carbon reduction target

- Part L: 11.1% reduction in carbon emissions (using Part L 2013 carbon factors)
- Total expected carbon emissions (using Part L 2013 factors) 71.1 kgCO2/m?yr
- CIBSE TM54: No results

Comparison to Great Wolf Lodge
The scheme is similar in terms of use of the building to the hotel areas of the proposed Great Wolf Lodge, and
therefore the mix of energy uses would be similar also, with a thermally led profile.

The development has not undertaken an operational energy assessment as part of the planning application, and
therefore has not shown the same level of detail as the Great Wolf Lodge in assessing real expected energy
consumption and carbon emissions.
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When comparing total carbon emissions estimated from the Part L results like for like (i.e. comparison of Part L
2013 BRUKL results), it is noted that the Premier Inn extension is expected to emit 71.1 kgCO2/m?yr. The
proposed holistic energy strategy for Great Wolf shows estimated carbon emissions of 52.7 kgCO2/m?yr -
almost 26% less than the Premier Inn extension, year on year.
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Appendix 5A: Holistic energy strategy heating and cooling system

concept schematic.
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Appendix 5B: Water Park heating system concept schematic.
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