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Executive Summary

This energy and sustainability statement has been prepared in relation to the South Caldecotte masterplan
development, consisting of six large distribution centre type warehouse, three medium sized warehouses and
a small office block, a total of 10 units.

This report details the design intent of the scheme to demonstrate compliance with Plan:MK policies SC1, SC2,
and SC3 in the adopted plan to ensure sustainable development in the Milton Keynes area. The proposed
scheme included several design features to improve energy efficiency and promote climate change
robustness. The key features are warehouse and office fabrics with improved thermal efficiency and highly
efficient servicing strategies across the site.

Due to the speculative nature of the masterplan exact calculations are not possible; as a modelling strategy four
proposed units have been extensively modelled for this statement, with scaling operations used to predict the
remaining units and sitewide energy and emissions performance characteristics.

The key results of this strategy are shown in the table below, summarising the potential reductions in regulated
emissions as a result of the improvements detailed in this report. The residual emissions column is consistent
with MKC SPD Sustainable Construction Guide, April 2007, and include an estimate of unregulated power.

If the site is built in @ manner consistent with the assumptions detailed in this report an overall reduction in
regulated emissions of 49% is expected, with a sitewide carbon offset contribution in the region of
£1.05 million, equivalent to £4.83/m? across the site.

Residual Carbon offset
GIA Improvement over TER Emissions contribution
Unit m? Lean/Clean Green Green/Lean tonnes £ £/m?
Unit 1 47811 35.0% 48.4% 20.7% 1330 265,940 5.56
Unit 2 57173 34.4% 48.0% 20.8% 1599 319,838 5.59
Unit 3 34347 35.7% 49.0% 20.7% 942 188,423 5.49
Unit 4 23616 37.2% 50.1% 20.5% 633 126,641 5.36
Unit 5 5704 25.5% N4% 21.3% 107 21,339 3.74
Unit 6 967 21.0% 371% 20.5% 23 4,573 473
Unit 7 5358 25.8% N4% 211% 100 20,042 3.74
Unit 8 4627 25.5% N4% 21.3% 87 17,308 3.74
Unit 9 15383 40.5% 525% 20.2% 423 84,641 5.50
Unit 10 25873 36.8% 498% 20.6% 698 139,639 5.40

Site 220858 35.3% 48.7% 20.7% 5942 1,066,394 4.83
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Introduction

This energy and sustainability statement has been prepared in relation to the proposed South Caldecotte
masterplan development, this development proposes ten units across a large site, consisting of six large
distribution centre warehouses, three medium size warehouses and a small office unit.

This report seeks to demonstrate the development will be able to comply with both local and national energy
and sustainability policy.

Policy context

The local policy, Plan:MK 2016 — 2031 was adopted by Milton Keynes Council in March 2019, Plan:MK
intentionally intends to pre-empt national policy to generate significant reductions in carbon emissions in
Milton Keynes.

The key sustainable development requirements under Plan:MK are set out in section 17. Sustainable
Construction and Renewable Energy of the plan, and detailed in Policies SCI, SC2, and SC3 of the plan.

Policy SC1 Sustainable construction

A. Development proposals will be required to demonstrate how they have implemented the
principles and requirements set out below. With the exception of requirements K.2/3/5, non-
residential development of 1000 sg.m or more that is demonstrated to achieve a BREEAM
Outstanding rating will not be required to meet the requirements below.

Materials and waste

B. Reuse land and buildings wherever feasible and consistent with maintaining and enhancing local
character and distinctiveness.

C. Reuse and recycle materials that arise through demolition and refurbishment, including the reuse of
excavated soil and hardcore within the site.

D. Prioritise the use of materials and construction techniques that have smaller ecological and carbon
footprints, help to sustain or create good air quality, and improve resilience to a changing climate
where appropriate.

E. Incorporate green roofs and/or walls into the structure of buildings where technically feasible to
improve water management in the built environment, provide space for biodiversity and aid
resilience and adaptation to climate change.

F. Consider the lifecycle of the building and public spaces, including how they can be easily adapted
and modified to meet changing social and economic needs and how materials can be recycled at
the end of their lifetime.
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G. Space is provided and appropriately designed to foster greater levels of recycling of domestic and
commercial waste.

Energy and Climate

H. Implement the Energy Hierarchy within the design of new buildings by prioritising fabric first,
passive design and landscaping measures to minimise energy demand for heating, lighting and
cooling.

I.  Review the opportunities to provide energy storage and demand management so as to tie in with
local and national energy security priorities.

J.  The design of buildings and the wider built environment is resilient to the ongoing and predicted
impacts of climate change.

K. Development proposals for 11 or more dwellings and non-residential development with a floor
space of 1000 sg.m or more will be required to submit an Energy and Climate Statement that
demonstrates how the proposal will achieve the applicable requirements below:

1. Achieve a 19% carbon reduction improvement upon the requirements within Building
Regulations Approved Document Part L 2013, or achieve any higher standard than this that
is required under new national planning policy or Building Regulations.

2. Provide on-site renewable energy generation, or connection to a renewable or low
carbon community energy scheme, that contributes to a further 20% reduction in the
residual carbon emissions subsequent to a) above.

3. Make financial contributions to the Council's carbon offset fund to enable the residual
carbon emissions subsequent to the a) and b) above to be offset by other local initiatives.

Water

M. Water reuse and recycling and rainwater harvesting should also be incorporated wherever feasible
to reduce demand on mains water supply, subject to viability. Proposals will be expected to
maximise the use of the above measures subject to the outcome of the viability assessment.

Retrofitting

Policy SC1 requires a comprehensive energy, sustainability, climate review for large developments. This report
is intended to address this policy in full and represent the Energy and Climate Statement required under section
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K of the policy. Itis noted that policy statements K4, K5, K6, and L apply to new dwellings only and are not
further considered here. Additionally policy statement N applies to retrofitted buildings and is also not
applicable to this development.

As this document demonstrates, the proposed development is fully compliant with Policy SC1, providing
carbon emission reductions in excess of the requirements of statement K1 and making considered, economical,
and environmentally optimal design decisions in the provision of on-site renewables, fabric selection, and
servicing strategy to ensure the development is both low carbon and robust to climate change.

Policy SC2 Community energy networks and
large scale renewable energy schemes

A. Low carbon and renewable energy schemes will be attributed significant weight in their favour, and
will be supported where it can be demonstrated that there will not be any significant negative social,
economic, or environmental impacts associated with them.

B. Proposals for over 100 homes and non-residential developments of over 1,000 sg.m. will be expected
to consider the integration of community energy networks in the development. This consideration
should form part of development proposals and take into account the site’s characteristics and the
existing cooling, heat and power demands on adjacent sites.

C. All new developments in proximity of an existing or proposed combined heat and power (CHP),
combined cooling, heat and power (CCHP) station or local energy network will be expected to
connect to the network unless it can be demonstrated that:

1. abetter alternative for reducing carbon emissions from the development can be achieved; or
2. heating and/or cooling loads of the scheme do not justify a CHP connection; or
3. the cost of achieving this would make the proposed development unviable

Policy SC2 requires new developments to consider community heat schemes in their development where they
are environmentally and economically appropriate. This report confirms that the proposed development
complies with this policy.

Policy SC 3 Low carbon and renewable
energy generation

A. The Council will encourage proposals for low carbon and renewable energy generation
developments that are led by, or meet the needs of local communities.
B. Planning permission will be granted for proposals to develop low carbon and renewable energy
sources (including community energy networks] unless there would be:
1. 1. Significant harm to the amenity of residential area, due to noise, traffic, pollution or
odour;
2. Significant harm to wildlife species or habitat;
3. Unacceptable landscape and visual impact on the landscape, including cumulative
impacts;
4. Unacceptable harm to the significance of heritage assets; and
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5. Unacceptable impact on air safety.

C. Inaddition to the above criteria, wind turbines should avoid unacceptable shadow flicker and
electro-magnetic interference and be sited an appropriate distance away from occupied
properties, consistent with the size and type of the turbine. Proposals to develop solar PV farms
should avoid unacceptable visual impact from the effect of glint and glare on the landscape, on
neighbouring uses and aircraft safety. Proposals for large scale renewable energy in the open
countryside should be informed by a satisfactory landscape and visual impact assessment.

D. Inthe case of energy generation through wind power, permission will only be granted for
proposals where:

1. The proposed site is identified in a Neighbourhood Development Plan or other
Development Plan Document as a suitable site for wind energy generation; and

2. Following consultation with local residents, it can be demonstrated that the planning
impacts identified can be fully addressed, and therefore the proposal has the backing of
the local community; and

3. The proposal complies with national and local guidance, including the Council's Wind
Turbines SPD and Landscape Sensitivity to Wind Turbine and Solar PV Development
document.

Policy SC3 sets out the councils policy on standalone renewable energy developments, as this development
proposes only building mounted renewable generation there is ho requirement to comply with this policy, it is
not further addressed in this report.

Proposed development

The proposed development application title and description provided by the developer are:

Development of up to 215,646 m? of Storage, Distribution buildings (B1/B8), with ancillary offices (B1 (a}], car and
HGYV parking areas, a new primary access off Brickhill Street, with earthworks, drainage and attenuation features
and other associated infrastructure.

The application is for a series of not less than six logistics buildings with a maximum floor space of 56,629 m?
(609k sq. Ft) with the required ancillary offices, parking and loading and truck parking with a height limit of 18 m
to haunch. The development would be accessed from a single point on the existing highway network. The
main entrance would be off Brickhill Street and incorporates highway improvements to enable this. This would
provide an all-movement and all-vehicle and pedestrian access. A pedestrian access footpath would remain
across the site and the existing pedestrian right of way is extended through a linear park/landscape buffer
along the railway and A5 edge of the site (within the site demise). The existing pedestrian link, under the
existing underpass, would connect the P.R.O.W. to further reaching pedestrian/lakeside walks. Also included
through the centre of the site is a cycle ‘Redway’ route linking Bow Brickhill Station to the A5 / Kelly’s Kitchen
Roundabout.

The master plan of the site is presented in Figure 1.
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Figure 1: South Caldecotte master plan
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SCI: Energy & Climate

To comply with Plan:MK Policy SC1 Energy and Climate section, an energy hierarchy strategy has been used in
the design of the units to minimise the ongoing energy consumption and carbon emissions from the
developments.

This energy strategy can be described as:

1. Belean — use passive design techniques and energy efficient building services to reduce the demand
for energy.

2. Be clean — where possible use district heat or local combined heat and power (CHP) systems to deliver
energy to site efficiently.

3. Be green — Use local renewables generation to further offset emissions.

To assess the potential for energy savings at the site indicative energy models of four buildings of the
development have been built using IES Virtual Environment software version 2018.2.0.0 to perform energy and
emissions calculations in accordance with Part L2A of the Building Regulations 2013.

Plan:MK Policy SC1 introduces further emissions improvements over Part L2A for new developments in Milton
Keynes, specifically requiring a 19% improvement of the building emissions rate over the requirements set by
Approved Document Part L2A 2013 by the use of energy efficient passive design and building services
provision; followed by a further 20% reduction in carbon emissions via on-site renewable energy generation or
connection to a low carbon community energy scheme.

In terms of the energy hierarchy described above, the requirements of policy SCI have been interpreted in this
energy strategy as requiring a 19% improvement of the building emissions rate (BER] over the target emissions
rate (TER) after the Be lean stage of the hierarchy, with a further 20% reduction in the BER being demonstrated
as the cumulative improvements of the Be clean and Be green stages leading to a minimum overall
improvement of 35.2% of the BER over the TER.

Methodology

The current development is speculative, with the design, layout, and final use characteristics of each unit
unknown at this point. To facilitate the calculations for this energy statement four representative buildings have
been modelled using the energy hierarchy described above to provide details of the potential energy savings
available based on early design decisions and make indicative calculations of the expected extent of low and
zero carbon technologies at the site.

The proposed development comprises six large distribution centre type units, 3 medium sized warehouse units
and a small office unit. Two large units, Unit T and Unit 9, one medium unit, Unit 7, and the office, Unit 6, have
been modelled for this energy statement. These blocks are chosen as representing large and small variations
of each building type. The results for these units have then been used as a basis for estimating the energy
results for the remaining buildings. Separate scaling calculations have been made for the large units and the
medium units.
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To provide a representative assessment for the buildings a number of assumptions have been made regarding
the future use of the units and a representative fit out is used as detailed below. Given the difference in scale
between the large units and smaller units, some variation has been made in assumed use.

Large unit fit-out and use assumptions

The large units are modelled on the basis that they function as warehouse distribution centres under planning
category B8 and that the warehouse will operate on a 24-hour-a-day, 7-days-a-week basis, while the offices are
in typical daytime use.

Given the mode of operation of the large units, allowance has been made for a staff welfare area consisting of
a locker room with toilets and showers, and a staff canteen. Office areas have been given a reasonable
allowance for core circulation, reception and toilet areas, with the balance for the floorplate on each floor fitted
out as a single large open plan office.

Medium warehouse unit fit-out and use assumptions

The medium units are also considered as functioning as warehouses under planning category B8, with typical
daytime operation of both the warehouse and offices.

The smaller units do not include allocations for canteen or locker space, although shower rooms have been
included. Office areas have been given a smaller allowance for reception and toilet areas, with the balance of
the office floor plate on each floor fitted out as a single open plan office area.

Office unit fit out and use assumptions

The office unit is assumed to function under planning category B1, with typical daytime operation.

The fitout is assumed to be a open plan office using the NCM speculative office usage templates, with
allowanced made for a small core services are consisting of toilets and a stair core; a reception area has been
included on each of the two floors of the building.

Mechanical services strategy

The fit-out basis assumes that the warehouses are unheated spaces and that the office areas are served by
variable refrigerant flow (VRF) heat pumps supplying heating and cooling; ancillary areas are assumed to be
heated by a low temperature hot water (LTHW)] boiler serving radiators in these spaces. The hub offices are
assumed to be served by a separate LTHW heating system. Mechanical heat recovery supply and extract
ventilation is assumed to all office areas, hub offices and welfare areas with mechanical extract assumed to
toilet and shower areas.
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Be lean

A number of passive and low energy solutions are proposed for the development to reduce energy
consumption, where these represent improvements over the Part L baseline they have been highlighted in
green

Building fabric — warehouse units

Walls — Metal clad insulated build up to achieve a U-value of 0.35 W/m?/K

Roof — Metal clad insulated build up to achieve a U-value of 0.23 W/m?/K

Floor — Uninsulated 175mm concrete slab — area adjusted U-value in warehouse spaces, 0.25 W/m?/K to hub.
Curtain walling/Glazing — overall system average of 1.5 W/m?/K, g-value 0.4, LT 0.6

Rooflights — system U-value 1.30 W/m?/K, g-value 0.55, LT 0.58. triple glazed rooflight system to 12% coverage.

Air permeability — 3 m*/h/m? @ 50 Pa to Units 4, 5, 7, 8, 9, 10, 2 m3/h/m? @ 50 Pa to Units 1, 2, 3;

Building fabric — office unit

Walls — Rainscreen build up to achieve a U-value of 0.20 W/m?/K

Roof — Inverted roof build up on concrete deck to achieve a U value of 0.18 W/m?/K.
Floor — Insulated floor to achieve a U-value of 0.20 W/m?/K.

Curtain walling/Glazing — to match warehouse units

Air permeability - 5 m®/h/m? @ 50 Pa

Building services

Power factor correction to >0.95, metering and out of range warnings to all lighting, HVAC, and DHW systems
via BMS system.

LTHW heating — Efficiency 91%, variable speed pump with differential sensors.
Extract to toilets and showers — 10 air changes per hour, fans remote from zone with SFP of 0.4 W/I/s.

Supply and extract ventilation via ceiling mounted heat recovery units operating with SFP of 1.5 W/I/s and heat
recovery efficiency of 70%
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VRF system to offices and canteen with CoP 4, EER 3.5, SEER 5.0.

Hot water to the main office block and welfare area are supplied via the LTHW heating system with 900 | of
storage with standing losses of 0.005 kWh/I/day and distributed via a secondary circulation system with
circulation losses of 7 W/m, and a time switch controlled circulation pump, the pump powers are assumed to
be 200W for the large units and 100W for the smaller blocks, secondary circulation length is adjusted to be
appropriate to each representative model.

Lighting is assumed to be provided by high efficiency LED throughout with average initial efficacy of 100
lumens per circuit Watt in warehouse and main open plan offices, and an average initial efficacy of 80 lumens
per circuit Watt across all other spaces. Display lighting in the reception areas is time switched and provides an
average initial efficacy of 22 lumens per circuit Watt.

All areas excluding plant rooms are assumed to operate with presence detecting PIR sensors, and daylight
dimming is included to the main warehouse, office spaces, canteens, and reception lobby areas.

Be clean

As discussed below there are no suitable opportunities for low carbon community heating schemes for this
development. As a suitable alternative, an efficient VRF heat pump heating and cooling system is proposed for
the office spaces, the benefits of this system have been included at the Be lean stage.

Be green

As there is no opportunity for low carbon community systems in the development, it is proposed that the
developments obligations under policy SC1 are to be met using roof mounted photovoltaic panels with an
array size determined based in the residual carbon emissions for the building following the lean and clean
stages of the energy hierarchy.
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Large unit indicative results

Representative Unit 1

Figure 2: Unit 1 thermal model

Unit 1is one of the largest proposed units on the site, the model includes 40,000m? of warehouse space,
3,150m? of office space, 1,575m? staff welfare space, and 3000m? hub space. A rendered view of the Unit 1
thermal model is show in Figure 2.

Due to the large size of the warehouse, and the associated large welfare area, occupying the undercroft area
below the offices, the LTHW hot water system is assumed to have 900 | of storage and a secondary circulation
loop length of 400 m. The hub office, WC, and showers are assumed to be served by electric point of use
heaters.

Following the energy hierarchy detailed above for this building suggests that an overall reduction in in the BER
over the TER of 48% is possible once the impacts of the Be lean and Be green elements have been included.

A summary of the results for this unit is given in Table 1, showing a target emissions rate of 22.3 kgCO,/m? for
this building. The Be lean improvements demonstrate a building emissions rate of 14.5 kgCO,/m?, a reduction
of 35%. With the addition of a photovoltaic array with an annual yield of approximately 278MWh the Be green
building offers a building emissions rate of 11.5 kgCO,/m?, an improvement of 48% over the TER and 21% over
the Be lean BER.

Based on the methodology described in the Supplementary Planning Document Sustainable Construction
Guide the residual carbon emissions from this building, including unregulated consumption, can be expected
to be approximately 1330 tonnes per year, suggesting a carbon offset payment in the region of £290,000.
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Table I: Unit 1 summary results

Carbon
TER  BER PV Yield Residual Carbon (tonnes) fund
kgCO,/m? kWh/m? Reg. Unreg. PV  Total contribution
Lean 223 145 35% 573 876 1449 £289,841
Clean 223 145 35% 573 876 1449 £289,841
Green 223 115 48% 5.81 21% 573 876 -120 1330 £265,940

The calculations for this unit indicate an EPC rating of Al3 is achievable with the inclusion of the Be lean and Be

clean measures.

The reductions in emissions rates for this building at each stage of the energy hierarchy are shown graphically

in Figure 3.

Unit 1 Lean Clean Green Emissions Rates
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Figure 3: Unit 1 lean clean green emissions rates

The resultant BRUKL and EPC documents for the Lean and Clean version of this unit are included in Appendix A
— Unit 1 Lean Clean BRUKL and EPC and for the green building in Appendix B — Unit 1 Green BRUKL and EPC.
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Representative Unit 9

Figure 4: Unit 9 thermal model

Unit 9 is the smallest of the proposed large units on the site, the model includes 14,700 m? of warehouse space,
430 m? of office space, no staff welfare or hub space is included in the mode. A rendered view of the Unit 1
thermal model is show in Figure 4.

The LTHW hot water system is assumed to have 900 | of storage and a secondary circulation loop length of
400 m.

Following the energy hierarchy detailed above for this building suggests that an overall reduction in in the BER
over the TER of 53% is possible once the impacts of the Be lean and Be green elements have been included.

A summary of the results for this unit is given in Table 2, showing a target emissions rate of 20.0 kgCO,/m? for
this building. The Be lean improvements demonstrate a building emissions rate of 11.9 kgCO,/m?, a reduction of
41%. With the addition of a photovoltaic array with an annual yield of approximately 71.5 MWh the Be green
building offers a building emissions rate of 9.5 kgCO,/m?, an improvement of 53% over the TER and 20% over
the Be lean BER.

Based on the methodology described in the Supplementary Planning Document Sustainable Construction
Guide the residual carbon emissions from this building, including unregulated consumption, can be expected
to be approximately 425 tonnes per year, suggesting a carbon offset payment in the region of £85,000.
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Table 2: Unit 9 summary results

Carbon

TER  BER PV Yield Residual Carbon (tonnes) fund
kgCO,/m? kWh/m? Reg. Unreg. PV Total contribution

Lean 20 1.9 1% 178 276 454 £90,794

Clean 20 1.9 41% 178 276 454 £90,794

Green 20 9.5 53% 4.65 20% 178 276 31 423 £84,641

The calculations for this unit indicate an EPC rating of A12 is achievable with the inclusion of the Be lean and Be
clean measures.

The reductions in emissions rates for this building at each stage of the energy hierarchy are shown graphically

in Figure 5.

Unit 9 Lean Clean Green Emissions Rates
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Figure 5: Unit 9 lean clean green emissions rates

The resultant BRUKL and EPC documents for the Lean and Clean version of this unit are included in Appendix C
— Unit 9 Lean Clean BRUKL and EPC and for the green building in Appendix D — Unit 9 Green BRUKL and EPC.
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Medium unit indicative result

Representative Unit 7

Figure 6: Unit 7 thermal model

Unit 7 is representative of the medium sized warehouse units in the development, the model includes 4,570 m?
of warehouse space, 390 m? of office space and 83 m? staff welfare space; there is no hub office. A rendered
view of the Unit 1 thermal model is show in Figure 6.

The LTHW hot water system is assumed to have 500 | of storage and a secondary circulation loop length of
200 m.

Following the energy hierarchy detailed above for this building suggests that an overall reduction in in the BER
over the TER of 41% is possible once the impacts of the Be lean and Be green elements have been included.

A summary of the results for this unit is given in Table 3, showing a target emissions rate of 12.8 kgCO,/m? for
this building. The Be lean improvements demonstrate a building emissions rate of 9.5 kgCO,/m?, a reduction of
26%. With the addition of a photovoltaic array with an annual yield of approximately 20.9MWh the Be green
building offers a building emissions rate of 7.5 kgCO,/m?, an improvement of 41% over the TER and 21% over
the Be lean BER.

Based on the methodology described in the Supplementary Planning Document Sustainable Construction
Guide the residual carbon emissions from this building, including unregulated consumption, can be expected
to be approximately 100 tonnes per year, suggesting a carbon offset payment in the region of £20,000.
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Table 3: Unit 7 summary results

Carbon

TER  BER PV Yield Residual Carbon [tonnes) fund
kgCO,/m? kWh/m? Reg. Unreg. PV Total contribution

Lean 12.8 95 26% 43 67 109 £21,842

Clean 128 9.5 26% 43 67 109 £21,842

Green 128 75 41% 3.91 21% 43 67 -9 100 £20,042

The calculations for this unit indicate an EPC rating of Al2 is achievable with the inclusion of the Be lean and Be
clean measures.

The reductions in emissions rates for this building at each stage of the energy hierarchy are shown graphically
in Figure 7.

Unit 7 Lean Clean Green Emissions Rates
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Figure 7: Unit 7 lean clean green emissions rate

The resultant BRUKL and EPC documents for the Lean and Clean version of this unit are included in Appendix E
— Unit 7 Lean Clean BRUKL and EPC and for the green building in Appendix F — Unit 7 Green BRUKL and EPC.
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Office Unit indicative result

Representative Unit 6

Figure 8: Unit 6 thermal model

Unit 6 is the proposed office building. The model includes 800 m? of speculative office space along with 170 m?
of auxiliary space. A rendered view of the Unit 6 model is shown in Figure 8.

The office building LTHW domestic hot water system is assumed to be served by a 200 | storage tank and a
secondary circulation loop length of 50 m.

Following the energy hierarchy detailed above for this building suggests that an overall reduction in the BER
over the TER or 37% is possible one the impacts of the Be lean and Be green elements have been included.

A summary of the results for this unit is given in Table 4, showing a target emissions rate of 16.7 kgCO,/m? for
this building. The Be lean improvements demonstrate a building emissions rate of 13.67 kgCO,/m?, a reduction
of 21%. With the addition of a photovoltaic array with an annual yield of approximately 5.IMWh the Be green
building offers a building emissions rate of 10.57 kgCO,/m?, an improvement of 37% over the TER and 20% over
the Be lean BER.

Based on the methodology described in the Supplementary Planning Document Sustainable Construction
Guide the residual carbon emissions from this building, including unregulated consumption, can be expected
to be approximately 23 tonnes per year, suggesting a carbon offset payment in the region of £4,500.
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Table 4: Unit 6 summary results

Carbon

TER  BER PV Yield Residual Carbon (tonnes) fund
kgCO,/m? kWh/m? Reg. Unreg. PV Total contribution

Lean 16.7 13.2 21% 10 15 25 £5,012

Clean 16.7 13.2 21% 10 15 25 £5,012

Green 16.7 10.5 37% 5.28 20% 10 15 2 23 £4,573

The calculations for this unit indicate an EPC rating of Al5 is achievable with the inclusion of the Be lean and Be
clean measures.

The reductions in emissions rates for this building at each stage of the energy hierarchy are shown graphically
in Figure 9.

Unit 6 Lean Clean Green Emissions Rates
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Figure 9: Unit 6 lean clean green emissions rates

The resultant BRUKL and EPC documents for the Lean and Clean version of this unit are included in Appendix G
— Unit 6 Lean Clean BRUKL and EPC and for the green building in Appendix H — Unit 6 Green BRUKL and EPC.
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Scaled sitewide results

Based on the energy model results for the indicative buildings presented above, scaling calculations have been
made to predict the energy hierarchy results for the remaining units and estimate the photovoltaic array sizes

and carbon offset payment for the whole development.

Sitewide energy hierarchy

The results presented in Table 5 indicate that across the site, an overall improvement over the target emissions
rate of 49% achievable with the sustainability strategies outlined in this report, including a 35% improvement via
demand reductions from fabric and servicing efficiencies and a further 21% reduction from onsite renewable
energy production.

Table 5: Sitewide scaled energy hierarchy results

Emissions Rate (kgCO,/m?) Improvement over TER Renewable
reduction
Target Lean Clean Green Lean Clean Green over Lean
Unit 1 22.3 145 14.5 1.5 35.0% 35.0% 48.4% 20.7%
Unit 2 225 14.7 14.7 1.7 34.4% 34.4% 48.0% 20.8%
Unit 3 21.8 14.1 14.1 1.2 35.7% 35.7% 49.0% 20.7%
Unit 4 212 13.3 13.3 10.6 37.2% 37.2% 50.1% 20.5%
Unit 5 12.8 95 95 75 25.5% 25.5% 41.4% 21.3%
Unit 6 16.7 13.2 13.2 10.5 21.0% 21.0% 37.1% 20.5%
Unit 7 12.8 95 95 75 25.8% 25.8% 41.4% 21.1%
Unit 8 12.8 95 95 75 25.5% 25.5% 41.4% 21.3%
Unit 9 20.0 1.9 1.9 95 40.5% 40.5% 52.5% 20.2%
Unit 10 213 135 135 10.7 36.8% 36.8% 49.8% 20.6%
Site 212 13.7 13.7 10.9 35.3% 35.3% 48.7% 20.7%
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Sitewide renewable generation

The results presented in Table 6 show the target annual photovoltaic array electrical generation for each unit to
achieve a site total 1,208 MWh/annum. Indicative array parameters are also presented based on 275 Wp
photovoltaic panels and assumed array orientation and inclinations.

Table 6: Sitewide scaled indicative PV array sizes

Annual Yield Array location Array size*
MCS

kWh Orientation (°]  Inclination [°) Kk kWp m? no. panels
Unit 1 277,918 30 5 859 3235 1883 1177
Unit 2 337,494 35 5 857 393.8 2293 1433
Unit 3 192,233 35 5 857 2243 1306 816
Unit4 123,941 35 5 857 1446 842 526
Unit 5 22,286 45 5 853 26.1 154 96
Unit 6 5,103 45 30 925 55 34 21
Unit 7 20,932 45 5 853 245 144 90
Unit 8 18,076 45 5 853 21.2 125 78
Unit 9 71,543 20 5 862 830 483 302
Unit 10 138,308 20 5 862 1604 934 584
Site 1,207,834 - - - 1407.1 8197 5123

*Indicative size based on 275 Wp panels
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Carbon offset payments

Statement K3 of Policy SC1 indicates that a carbon offset contribution is due for the residual carbon emissions of
the development, to be calculated according to MKC SPD Sustainable Construction Guide, April 2007. The
expected carbon offset payment for this development are presented in Table 7 for each unit, broken down by
regulated and unregulated carbon emissions along with the reductions provided by onsite renewables. If the
development is progressed in a manner consistent with this report it is expected that the total sitewide carbon
offset contribution will be in the region of £1.05 million, equivalent to £4.83/m?.

Table 7: Sitewide scaled indicative carbon offset payments

Carbon offset payment

Unit Regulated Unregulated PV Reduction Net Payment £/m?
Unit 1 £114,617 £175,224 -£23,901 £265,940 £5.56
Unit 2 £139,000  £209,862 -£29,025 £319,838 £5.59
Unit 3 £79,548 £125,408 -£16,532 £188,423 £5.49
Unit 4 £51,597 £85,703 -£10,659 £126,641 £5.36
Unit 5 £9,061 £14,194 -£1,917 £21,339 £3.74
Unit 6 £2,087 £2,925 -£439 £4,573 £4.73
Unit 7 £8,511 £13,332 -£1,800 £20,042 £3.74
Unit 8 £7,350 £11,513 -£1,555 £17,308 £3.74
Unit 9 £35,555 £55,239 -£6,153 £84,641 £5.50
Unit 10 £57,477 £94,056 -£11,894 £139,639 £5.40
Total £1,066,394 £4.83

As detailed in the relevant SPD, the calculated carbon offset payments include both regulated and unregulated
emissions; Figure 10 illustrates the balance between regulated and unregulated contributions to the offset
payment.

Development predicted offset payments
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Figure 10: Regulated and unregulated components of offset payments
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Energy storage

Energy storage can be employed in suitable applications to provide several environmental and economic
benefits. The most significant applications are storing locally generated renewable energy when production is
higher than demand, this is typically more efficient than exporting to the grid, and peak shaving, where local
energy storage is used to reduce peak demand from the grid by drawing from the store at peak times and
charging the store when demand is low, this has the benefit of reducing peak load on the grid and reducing
demand charging.

In the case of the buildings proposed for this development it is anticipated that the peak PV electrical
generation will be consumed entirely by the base demand of the building, with no need to export power to
the grid, so battery storage relating to the PV arrays is not needed.

Given the speculative nature of the development it is not possible at this stage to determine if any of the units
on site will be suitable for peak shaving applications, it is anticipated that this will be determined by tenants as
part of the fit out process.

Climate change

The proposed buildings have been designed with climate change as a key driver of performance. By targeting
sitewide carbon reductions via fabric and service efficiencies well in excess of the requirements of policy SC1
the ongoing impact of the development on the environment is minimised compared to similar developments.

The development also includes design features to ensure that the development is robust to expected climate
change conditions without requiring extensive modification or unreasonable increases in energy use. The
warehouse areas have been insulated beyond Part L minimum requirements, this insures that if frost protection
heating is needed in the warehouses reduces amounts of energy will be required to maintain the protection
level.

In areas of the development where comfort cooling is required such as the warehouse office, curtain walling is
employed to increase the overall U-value of the space, this allows the building to naturally reject heat, reducing
the dominant cooling loads.
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SC1: Materials & waste

Due to the nature of the development the existing buildings on site (small agricultural buildings in poor
condition) are not suitable for reuse. Reuse would remain insignificant in the context of the development. The
proposed development is in keeping with other similar developments in the immediate area.

The material generated from demolition of the existing buildings on site will be used for the redevelopment
where viable. Any material that cannot be reused will be diverted from landfill unless waste regulations require
otherwise. Excavated soil and hardscaping will also be retained on site where viable.

The proposed buildings will be steel framed and will therefore be easily deconstructed at the end of the
building’s lifetime allowing for reuse or recycling of the steel. This would also facilitate any future change or
extension, enabling the adaptation of uses to meet changing social or economic needs.

All materials used within the construction will be selected with reference to the BRE's Green Guide for
specification. The Green Guide demonstrates the specification of materials with low overall environmental
impacts. External walls and roofs, which will make up the majority of materials used within the development,
are anticipated to be a coated steel built up profiled panel with insulation which is A+ rated within the Green
Guide. Hard landscaping materials are anticipated to be A or B rated. Materials and labour will be locally
sourced where possible, reducing the impact of construction both at a local and wider level.

Roof areas of the warehouse units are required for rooflights to reduce energy consumption and associated
CO, emissions associated with lighting requirements. Additionally there is an authority requirement to install
renewable technologies. The most suitable technology has been identified within this report to be roof
mounted photovoltaic panels. These additional uses for the roof area restrict viability for installation of green
roofs.

Green walls have also been considered for this development, however, are not proposed due to insignificant
impact on both water management and biodiversity in context of the whole development. The proposals
include for the adaptation of existing watercourses to create swales and attenuation ponds for managing
surface water run-off. The drainage strategy will adequately manage the volume and run-off rates of rainwater,
into the climate change environment, and the integration of green walls will have insignificant effect on this
strategy. An additional consideration is that of warmer, drier climates where a green wall may depend on
irrigation that is unable to be sustained through summer months by harvested rainwater. This risks the use of
potable water for irrigation and thus would negate any water management benefits. The swales and
attenuation ponds will create an environment of greater ecological value than that that could be provided
within the green walls. It is therefore considered that the overall development will sufficiently address
ecological enhancement without the need for a green wall that would come with increased management
issues.

Each unit will be provided with dedicated space to accommodate appropriate recycling storage that is easily
accessible. This will be in addition to space for general waste collection. In the large units, where high
volumes of packaging may be anticipated, there will also be designated space for a compactor or baler to be
installed so that volumes of waste may be reduced and managed efficiently.
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Each unit will be provided with ample space to accommodate compactors./Bailers if required as well as space
for local authority recycling containers.

SC1: Water

The water hierarchy is used to prioritise water conservation activities. The greatest opportunity for reducing the
use of potable water lies with the reduction of water use, before reuse and recycling. By reduction in water
demand, pressures of mains water supply is reduced. SC1 focuses on the ‘reuse’ aspect of the hierarchy,
through the use of either untreated rainwater or greywater.

These development proposals propose the following minimum performance specifications for sanitaryware to
be installed, which would achieve a greater than 25% improvement over the BREEAM benchmark for water
consumption.

o WCs—-45L flush
e Taps-—5L/minute
e Showers — 8 L/minute

External landscaping will rely only on precipitation once established and therefore there will be no irrigation
demands.

While the use of rainwater or greywater could further reduce mains water use, there are additional
considerations that must be taken. Installation of a grey or rainwater system, that could serve only WC flushing
within this development, requires double the amount of pipework to be installed, as well as water storage.
This, along with use of untreated water, can lead to significant maintenance issues that lead to redundant
systems, filled by potable water. Additionally, seasonal variations in rainfall mean that in long dry summers,
when mains water pressures are at their peak, a rainwater system that had used its supply would be of no
benefit in reducing those pressures.

It is overall considered that the approach to reduce the mains water requirements through the use of efficient
sanitaryware fulfils the intent of the policy to reduce pressure of the mains water supply.
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SC2: Local energy networks

Policy SC2 of Plan:MK requires any proposal for non-residential developments over 1000m? to consider the
integration of community energy networks in the development, taking account of the site’s characteristics and
the existing power demands on adjacent sites.

The proposed development is positioned on an approximately triangular plot in a peri-urban location on the
south-eastern periphery of Milton Keynes. The location is not near any existing community energy scheme.

Industrial warehouse developments typically represent poor opportunities for community heating systems as
the large warehouse spaces are typically only heated for frost protection rather than human comfort, while
internal gains within the warehouse in combination with Part L compliant building fabric tend to maintain
conditions above a frost protection setting.

The results of the minimal warehouse heating demand is that heating and cooling demand, even for large scale
developments is driven by the heating and cooling demand of the much smaller office space in the
development. For example, the NCM calculations for Unit 1 of the development suggest that the heating load is
around 2% of the regulated energy use.



30 Energy and Sustainability Statement
South Caldecotte
1943 Rev A
5 July 2019

Appendix A — Unit 1 Lean
Clean BRUKL and EPC
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Appendix B — Unit 1 Green
BRUKL and EPC
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Appendix C — Unit 9 Lean
Clean BRUKL and EPC
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Appendix D — Unit 9 Green
BRUKL and EPC
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Appendix E — Unit 7 Lean
Clean BRUKL and EPC
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Appendix F — Unit 7 Green
BRUKL and EPC
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Appendix G — Unit 6 Lean
Clean BRUKL and EPC



annum | 16.7






00

| 2444



















Energy and Sustainability Statement 37
South Caldecotte

1943 Rev A

5 July 2019

Appendix H — Unit 6 Green
BRUKL and EPC
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