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1.0 EXECUTIVE SUMMARY

This Sustainability and Energy Statement concerns the planning policies and
regulations that apply to Pegasus Life’s redevelopment of a site in order to
provide Fitzjohn’s Avenue with a specialist accommodation for older people
facility. The relevant planning policy targets are noted and we show how the
proposed sustainability & energy strategy will comply with them. There are a
number of documents that we must adhere to including parts L1A and L2A of
the building regulations, and Camden Planning Guidance: Sustainability.

Throughout the design process we have applied the energy hierarchy from
the Camden CPG3 (‘Be Lean’, ‘Be Clean’ and then ‘Be Green’) in order to
reduce carbon emissions. The percentage reductions in carbon emissions are
shown in tables and graphs for each stage of the energy hierarchy.

1.1 Sustainability Assessments

This statement explains our strategy for achieving the sustainability targets
set out by the planning policy. The targets relating to sustainability
assessments are described in the following paragraphs.

BREEAM Multi-residential ‘Excellent’

This scheme is expected to include a substantial proportion of communal
facilities, so we expect it would be assessed under the "BREEAM Multi-
Residential" scheme. In line with CPG3 we expect the building to achieve
'Excellent' rating.

Achieving 60% of BREEAM credits for energy & water

In line with CPG3, and Development Policy DP22; supplementary to the
‘Excellent’ target, the council requests 60% of the energy credits & 60% of the
water credits & 40% of the material credits to be achieved. We expect to
meet the energy and water targets. However as the site is a tight sloping site,
and because we are maximising facilities provision whilst keeping the massing
to a minimum, this requires a stepped-back form and multiple basement
levels. This type of form demands a concrete frame, which is not favourably
assessed by the Materials credits in BREEAM. For these reasons we do not
expect to be able to achieve the 40% materials credits.

Final applicability of assessment scheme

At this early stage the project is in development, so the internal area
proportions are naturally in flux. The final scheme may provide communal
areas which add up to less than 10% of total area. In this case, in the eyes of
CPG3 and the BRE, it will be applicable for the Code for sustainable Homes
assessment. In this case we will assess the scheme under the Code, to achieve
the required level 4. In this event, the supplementary targets of 60% of the
energy credits & 60% of the water credits will also be achieved. The 40%
materials credits are not expected to be achievable, for the reasons outlined
above.
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1.2 Energy and Carbon Targets

This Statement describes how the following targets from the CPG3 and
London Plan shall be achieved:

e  40% improvement on Building Regulations Part L (2013) notional
building CO2 emissions

e 20% reduction in carbon emissions through use of on-site renewable
energy generation

e  On-site communal heating installation

The Energy Hierarchy

The Energy Hierarchy, as laid out in the CPG3, has been strictly adhered to
during the design process in order to reduce energy use and carbon emissions
and meet the above targets. The carbon saving measures proposed at each
stage are summarised below, and fully described within this Sustainability and
Energy Statement. The principles outlined in the Hierarchy will be referred to
and upheld throughout the design process as it continues.

e Passive measures. We propose to reduce carbon emissions using
passive measures such as increasing the insulation (to reduce
heating demand), optimising daylighting (to reduce electrical lighting
demand) and providing openable windows (to reduce cooling
demand).

e Clean energy. We have proposed the introduction of mechanical
ventilation with heat recovery to provide energy efficient ventilation.

o Renewable energy- communal systems We propose to provide the
on-site heating and cooling using a communal installation of highly
efficient air source heat pumps. Domestic hot water shall be
provided by communal boilers.

e Renewable energy- on-site generation. We propose to further
reduce carbon emissions by providing on-site renewable energy
generation using photovoltaic panels.

1.3 Carbon Dioxide Emissions

The following tables and graphs on this page and overleaf demonstrate the
modelled reductions in baseline CO, emissions at each stage of the energy
hierarchy. The baseline carbon emissions and subsequent improvements
have been calculated as follows: The living areas of the development have
been assessed using SAP 2012 software in order to calculate their expected
carbon emissions rate. The non-domestic communal areas have been
assessed using a benchmark CO2 analysis based on the functions of each
area.

Once all measures are in place, the following shall be achieved:

e CO, Savings over baseline: 40%

e Reduction in carbon emissions through use of on-site renewable
energy generation: >20%

e BREEAM energy credits:10/15

These figures illustrate that the targets set out by CPG3 are expected to be
achieved. Note that an alternative servicing option is described in Appendix 5,
this will also achieve all the targets set out above.

Whole development CO, emissions
(Tonnes CO, per annum)

Regulated Unregulated

Building Regulations 2013
Part L Compliance (‘Baseline’)

After energy demand
reduction (‘Lean’)

After energy efficient systems
(‘Clean’)

After renewable energy
(‘Green’)

Table — Carbon Dioxide Emissions after each stage of the energy hierarchy
Whole development Regulated
Carbon Dioxide savings

(Tonnes CO, per (%)
annum)

Savings from energy demand
reduction (‘Lean’)

Savings from energy efficient
systems (‘Clean’)

Savings from renewable
energy (‘Green’)

Total Cumulative Savings 45

Table — Regulated carbon dioxide savings from each stage of the energy
hierarchy

300
Unregulated CO2
250 Regulated CO2

200

150

100 40%
reduction

Tonnes of CO2 per year

50

Baseline Lean Clean Green

Graph — Regulated and unregulated CO, emissions at each stage of the Energy
hierarchy



1.4 Energy use

The below graph illustrates the predicted energy use for the new
development. The building energy use has been calculated as follows: The
living areas of the development have been assessed using SAP 2012 software.
The non-domestic communal areas have been assessed using a benchmark
energy analysis based on the functions of each area.
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Graph — Regulated CO, emissions for the specialist accommodation and
communal areas at each stage of the energy hierarchy
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Graph — Regulated and unregulated energy use at each stage of the energy
hierarchy
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2.0 INTRODUCTION

2.1 Description of the Development

The project is the demolition of the existing building on site and the
construction of a new specialist accommodation for older people facility. The
facility comprises a mix of specialist accommodation for older people, and
communal facilities, including a restaurant/ cafe, a health and wellbeing
facility, communal lounge/ library, guest suite and associated staff facilities.
The development will also include basement level car storage, cycle and
mobility scooter parking for residents, visitors and staff, and a communal
garden.

2.2 Relevant Guidance and Regulations

There are a number of requirements that are applicable to this development
and will affect the nature of the building services to be installed. These
requirements are:

e The Building Regulations - Part L1A - Conservation of Fuel and Power
in New Dwellings (2013 edition) (applicable to the living areas)

e The Building Regulations - Part L2A - Conservation of Fuel and Power
in New Buildings other than Dwellings (2013 edition) (applicable to
the communal areas)

e Camden Planning Guidance: Sustainability CPG3 (November 2013)

e BREEAM Multi-residential

The 2013 version of Parts L1A and L2A came into effect on the 6" April and
hence should be the legal regulations against which Arthur West House will
be measured. The Building Research Establishment Environmental
Assessment Method (BREEAM) has recently been updated such that they can
now be compared to the 2013 Building Regulations. The Standard Assessment
Procedure (SAP) is used to calculate energy ratings and the carbon emissions
of dwellings. These calculations are used to demonstrate that a building
complies with the Part L1A of the Building Regulations, BREEAM Multi-
residential and the CPG3.

A benchmark analysis of the communal areas has been carried out in order to
analyse their carbon emissions and energy efficiency and demonstrate their
compliance with Part L2A of the Building Regulations, BREEAM Multi-
residential and the CPG3.

Arthur West House,
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3.0 PLANNING POLICY

The Arthur West House proposal has been developed within the context of
national, regional and local planning policy that seeks to address the
challenges of climate change. The policies outline how the Government and
Camden Council are setting out to improve the sustainability, energy use and
resource consumption of new developments.

3.1 National Policy

Under the Climate Change Act 2008, the government put in place legally-
binding carbon reduction targets of 35% by 2020 and 80% by 2050 compared
to 1990 levels.

Planning legislation seeks to mitigate the impacts of new construction to
minimise carbon emissions and assist in meeting the over-arching national
target.

The National Planning Policy Framework (NPPF) was published in March 2012;
this replaces all national planning policy statements and guidance. The
document advocates a presumption in favour of sustainable development.

The NPPF states that the purpose of planning is to help achieve sustainable
development. There are three dimensions to sustainable development:
economic, social and environmental. These should not be undertaken in
isolation because they are mutually dependent. In order to achieve
sustainable development - economic, social and environmental gains should
be sought jointly and simultaneously through the planning system. The NPPF
sets out that there should be a presumption in favour of sustainable
development.

The NPPF states that planning plays a key role in helping to shape places -
securing radical reductions in greenhouse gas emissions; minimising
vulnerability to and providing resilience against the impacts of climate
change; supporting the delivery of renewable, low carbon energy and its
associated infrastructure. Local Planning authorities should adopt proactive
strategies to mitigate and adapt to climate change, in determining planning
applications, local authorities should expect new development to:

e Comply with adopted local plan policies on local requirements for
decentralised energy supply, unless it can be demonstrated by the
applicant, having regard to the type of development involved and its
design, that this is not feasible or viable; and

e Take account of landform, layout, building orientation, massing and

landscaping to minimise energy consumption.

3.2 Regional Policy —-The London Plan

The London Plan (July 2011) is a document that sets out the overall strategic
plan for London. It describes a fully integrated economic, environmental,
transport and social framework for the development of the capital to the year
2031.

On 11™ October 2013 the Mayor published Revised Early Minor Alterations
(REMA) to the London Plan, and on 15" January 2014 the Mayor published
draft Further Alterations to the London Plan (FALP).

3.3 Local Policy

This project sits within Camden borough and hence is subject to Camden
Local Development Framework. The documents that are most relevant to
Arthur West House are the following:

e Camden Core Strategy 2010-2025

e Camden Development Policies 2010-2025
e Camden Planning Guidance: Design

e Camden Planning Guidance: Housing

e Camden Planning Guidance: Sustainability

Camden Local Development Framework: All the documents related to the
framework were reviewed and taken into consideration throughout the
design of Arthur West House.

Camden Local Development Framework contains all the policies and
documents that are relevant when making planning applications in Camden

Arthur West House,
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3.4 Camden Planning Guidance

As mentioned above all documents that are related to the Camden Local
Development Framework were taken into consideration. The two policies
that affected the design of the building services the most can be found in the
Camden Planning Guidance: Sustainability and are briefly summarised here:

e Decentralised energy networks and combined heat and power:
“Key messages

Decentralised energy could provide 20% of Camden’s heating
demand by 2020.

Combined heat and power plants can reduce carbon dioxide
emissions by 30-40% compared to a conventional boiler.

Where feasible and viable your development will be required to
connect to a decentralised energy network or include CHP.”

e  Best practice energy efficiency

A carbon dioxide reduction target of 40% improvement on the 2013
Building regulations notional building is required.

“Developments will be expected to achieve 60% of the
un-weighted credits in the Energy category of their

BREEAM assessment.

Developments should achieve 50% of the un-weighted

credits in the Energy category [for Code for Sustainable Homes]”

e Renewable energy:

“There are a variety of renewable energy technologies that can be
installed to supplement a development’s energy needs.

Developments are to target a 20% reduction in carbon dioxide
emissions from on-site renewable energy technologies.”

Arthur West House,
SD8: Sustainability and Energy Statement

The Camden Planning Guidance is in line with the London Plan for
the carbon reduction targets.



4.0 ENERGY, CARBON AND
BREEAM TARGETS

4.1 Requirements

There are a number of requirements that are applicable to this development
and will affect the nature of the building services to be installed. These
requirements are:

e  The Building Regulations - Part L1A - Conservation of Fuel and Power
in New Dwellings (2013 edition)

e The Building Regulations - Part L2A - Conservation of Fuel and Power
in New Buildings other than Dwellings (2013 edition)

e BREEAM Multi-residential (Excellent — 2014 edition)

e Camden Core Strategy 2010-2025

e Camden Development Policies 2010-2025

e Camden Planning Guidance (September 2013)

e The London Plan

The requirements are described and summarised in below.

4.2 Building Regulations

Part L1A

Part L1A is the building regulations document concerning the conservation of
fuel and power in new dwellings. This document regulates the construction
methods and the mechanical and electrical services installed within the
building in order to minimise the energy usage.

The document states that the CO, emission rate must be calculated for the
dwelling (Dwelling Emissions Rate, DER) and that this must be equal to, or
more energy efficient than, the Target Emission Rate (TER) for a ‘notional’
dwelling of that size. The notional building is defined as being the same size
and shape as the actual dwelling but constructed to a specification
determined within the building regulations. The living areas of this building
will be measured relative to Part L1A.

Targets set by the Code for Sustainable Homes and the CPG3 are measured
relative to the 2013 edition of Part L1A.

The 2013 document aims to deliver on average 6% carbon dioxide savings
relative to the previous 2010 version. It achieves this by improving the
specifications of the notional dwelling against which new dwellings will be
tested.

Furthermore, in the new edition there is now a mandatory target for fabric
energy efficiency (TFEE). This works very similarly to the DER-TER relationship
in that the Dwelling Fabric Energy Efficiency (DFEE) must not exceed the TFEE.
The TFEE is found by calculating the FEE (Fabric Energy Efficiency) for a
‘notional’ building (of same shape and size as actual dwelling) and multiplying
that by a factor of 1.15.

Part L2A

Part L2A concerns the conservation of fuel and power in new buildings other
than dwellings. The 2013 version of this document seeks to achieve and
average 9% reduction relative to the 2010 edition. Demonstrating compliance
with this document is much the same as for Part L1A in that is must be shown
the Building Emissions Rate (BER) is equal to or less than the TER. The BER is
analogous to the DER. There is no TFEE for this document but the buildings
must still at least equal or better the minimum U-values listed in the
document.

The ground floor and basement communal areas of the development will be
subject to Part L2A.

4.3 BREEAM

As described in the executive summary:

e This scheme is expected to include a substantial proportion of
communal facilities, as such we expect it to be assessed under the
"BREEAM Multi-Residential" scheme. In line with CPG3 we expect
the building to achieve 'Excellent’ rating.

e Inline with CPG3, and Development Policy DP22; supplementary to
the 'Excellent' target, the council requests 60% of the energy credits
& 60% of the water credits & 40% of the material credits to be
achieved. We expect to meet the energy and water targets. However

as the site is a tight sloping site, and because we are maximising
facilities provision whilst keeping the massing to a minimum, this
requires a stepped-back form and multiple basement levels. This
type of form demands a concrete frame, which is not favourably
assessed by the Materials credits in BREEAM. For these reasons we
do not expect to be able to achieve the 40% materials credits.

e At this early stage the project is in development, so the internal area
proportions are naturally in flux. The final scheme may provide
communal areas which add up to less than 10% of total area. In this
case, in the eyes of CPG3 and the BRE, it will be applicable for Code
for sustainable homes assessment. In this case we will assess the
scheme under the Code, to achieve the required level 4. The
supplementary targets of 60% of the energy credits & 60% of the
water credits will also be achieved. The 40% materials credits are not
expected to be achievable, for the reasons outlined above.

e BREEAM pre-assessment assessment for the whole building is
included in the appendix.

e  Code for sustainable homes pre assessment for the specialist
accommodation portion only is included in the appendix.

The Building Research Establishment Environmental Assessment Method for
New Construction 2014 (BREEAM New Construction 2014) helps Clients and
Local Authorities to set environmental targets and demonstrate
environmental performance for new and refurbished buildings. To date over
200,000 buildings have been certified under BREEAM worldwide since it was
first launched in 1990. Figure 1 below illustrates countries in which BREEAM
assessments have taken or are currently taking place.

Figure 1: Countries in which BREEAM is present

BREEAM New Construction 2014 incorporates the following categories:
e Management
e Health and Wellbeing

e Energy
e Transport
e Water
e  Materials
e Waste

e Land use and Ecology
e  Pollution

Arthur West House,
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e Innovation (Exemplary Performance)

There is also an Innovation Category, where additional Credits can be
awarded for any innovative features of the building project that are not
assessed as standard and that the design team feel are worth credit. An
application for these additional Credits has to be made to BRE for approval.
As the new Priority Schools design develops, areas of the design will be
assessed for eligibility for Innovation Credits.

Credits are allocated under each category and an environmental weighting is
applied to determine an overall building score. The building will be allocated
a rating of Pass, Good, Very Good, Excellent, or Outstanding as follows:

A challenging score of Excellent has been targeted for this development,
which demonstrates Pegasus’ commitment to sustainability.

Calculation Method
BREEAM currently expects an assessment of the building under the Part L
2013 methodology.

For Part L1 compliance, the Standard Assessment Procedure (SAP) 2012 has
been used to calculate the TER, BER, TFEE and DFEE for the notional and
proposed buildings as set out in Appendix 4.

For the communal areas, a benchmark approach has been used to estimate
the energy demand.

Unlike BREEAM 2010, there is no mandatory requirement under Enel for
reductions in CO2 emissions when compared to the TER; however the
Camden Panning Guidance defines a target for this (see next section).

There is a mandatory requirement within BREEAM Ene 04 for renewable
energy installations to contribute at least 5% of overall building demand
and/or CO, emissions in order to ensure ‘non-trivial’ contributions. The
Camden Planning Guidance sets out a more challenging target for this (see
next section).

The results of the calculations are summarised in section 9 of this report.

BREEAM RATING % SCORE
Outstanding >85
Excellent >70
Very Good >55
Good >45
Pass 230
Unclassified <30

Arthur West House,
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Summary of Targets

This project will comply with the targets in the table below. With this we will
meet the targets set by the CPG3 and BREEAM Excellent.

Document

Part L1A DER must not exceed TER (L1A 2013)
DFEE must not exceed TFEE (L1A

Part L1A 2013)

Part L2A DER must not exceed TER (L1A 2013)

BREEAM Multi-residential

Excellent

Camden Council CPG3

On-site communal heating
installation.

40% improvement on Part L notional
building CO2 emissions

Achievement of 60% of BREEAM
energy credits (or 50% for CfSH)

20% reduction in carbon emissions
through use of on-site renewable
energy generation

Targets to be considered for the Fitzjohn’s Avenue Development



5.0 OUR APPROACH

1.1 Design Hierarchy

Our aim is to maintain a comfortable internal environment throughout the
development whilst using the least amount of energy necessary. Our
approach to this is driven by the following design hierarchy:

1. Be Lean - Passive Measures - minimise building energy usage by
considering building form and construction in order to avoid or
minimise the need for mechanical and electrical services.

2. Be Clean - Efficient M&E Systems - minimise plant energy use by
selecting the most appropriate engineering systems and optimising
system performance.

3. Be Green - Renewable Energy - the use of appropriate on-site
renewable/low carbon energy technologies.

Given this approach our design is therefore driven by preferential investment
in firstly reducing the inherent baseline energy demand. Only after that has
been achieved will we consider the application of renewable energy
technologies at the outset. We also appreciate that investment in good
building design and fabric specification often has a better lifetime advantage
when compared with high technology mechanical and electrical systems.

The ethos of the design will continue throughout both the living and
communal areas. The relevant elements of BREEAM will be carried into the
communal areas. Both areas will be CPG3 compliant and hence will contain
similar passive measures, efficient M&E systems and renewable energy
supplies.

Our approach to integrating the lean, green, clean strategy into the design is
outlined in the following sections.

Arthur West House,
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6.0 BE LEAN — PASSIVE, ENERGY
SAVING MEASURES

Building form plays a very important part in defining the internal
environment. This reduces the need for energy-intensive intervention to
maintain appropriate internal conditions. We must use appropriate building
design and ‘passive engineering’ before we consider any dynamic (active)
systems to further control the internal environment. Investment in good
building design and fabric specification usually has a better lifetime energy
savings/cost advantage when compared with high-technology mechanical and
electrical systems.

6.1 Massing, Orientation and Internal Space
Planning

The massing and location of the building and the internal arrangement of the
apartments have been designed to reduce energy use in the following key
ways:

- Most living areas have external fagades with openable windows
aiding natural ventilation when required.

- Bathrooms and kitchens have been located centrally, with occupied
spaces (living room and bedroom) located close to the facade to get
the best use of the available daylight

- The floor-to-ceiling heights have been optimised to provide good
daylight penetration into the back of the perimeter rooms.

6.2 Building Envelope Thermal Performance

Insulation

The building fabric will have high levels of thermal insulation in order to
reduce the heat loss during winter. This is particularly important as the
homeowners will be older than average and therefore more sensitive to
extreme temperatures. It will also aid in reducing heating bills and keeping
carbon emissions down.

Our proposal is to insulate the entirety (living and communal areas) of the
buildings to U-values that are significantly better than those specified for the
notional building in Part L1A 2013. These are tougher standards than in Part
L2A 2013 and we are still surpassing them comfortably. The relevant U-value
standards and those that we will use are shown in the tables below.

Arthur West House,
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Maximum Notional
- . Permissible Building Proposed
Building Fabric Part L1IA2013  Part L1A 2013 values
Parameter
values values

Wall U-value
(W/mZK) 0.30 0.18 0.15
Window U-value
(W/mZK) 2.0 1.4 1.27
Ground Floor U-
value (W/m’K) 0.25 0.13 0.11
Roof U-value

0.20 0.13 11
(W/m’K) 0
Air Permeability
m’/hr.m’ 10 > 2
Thermal bridging 015 0.08 0.04
y-value

Relevant U-values for Part L1A - Conservation of fuel and power (new
dwellings)

Maximum Notional
Permissible Building Proposed
Part L2A 2013 Part L2A 2013 values

values values

Building Fabric
Parameter

Wall U-value

(W/mzK) 0.35 0.26 0.15
Window U-value

(W/mZK) 2.2 1.6 1.27
Ground Floor U-

value (W/mZK) 0.25 0.22 0.11
Roof U-value

(W/mZK) 0.25 0.18 0.11
Air Permeability

m3/hr.m2 10 3 2
Thermal bridging 015 0.08 0.04
y-value

Relevant U-values for Part L2A - Conservation of fuel and power (new
buildings other than dwellings)

Air Infiltration

With modern well insulated buildings significant amounts of heat loss is
typically caused by unwanted air infiltration through the fabric, and in
particular through the points where different building elements meet. This
requires good attention to detailing through design and monitoring of the
construction process and workmanship on site.

The finished building will be tested for air leakage in accordance with CIBSE
TM23, “Testing Buildings for Air Leakage”

The building will achieve an air-permeability of a maximum of 2 m>/hr/m’ (at
an applied pressure of 50Pa). This vastly exceeds the current building
regulations’ minimum requirement of 10 m?/hr/m>.

Thermal Bridges

Thermal bridges occur at junctions between building elements and are
significant sources of heat loss. Reducing the energy demand of a dwelling is
strongly dependent on eliminating thermal bridges. Furthermore, heat loss
via thermal bridges becomes a much more significant proportion of energy
use the better the rest of the fabric performs. Similarly to air infiltration,
minimising thermal bridging requires good detailing. Thermal bridges will be
designed in accordance with the ‘Enhanced Construction Details’
(www.energysavingstrust.org.uk) on Arthur West House to achieve minimal
heat loss through thermal bridges.

Improvements from using passive measures

Improving the building fabric to the proposed specification results in an
improvement in the development’s Fabric Energy Efficiency (FEE). SAP was
used to model this improvement over the Target Energy Efficiency (TFEE),
which is the FEE required to meet the Building Regulations.

6.3 Overheating

Modern apartment buildings, if poorly designed, have a propensity for
overheating. Due to the high average age of the occupants it is especially
important to perform checks to see whether the apartments are overheating.
The London Plan also seeks to avoid overheating within new buildings.

Elderly people are more susceptible to extremes in temperature, such as very
hot weather. Due to the elderly nature of the residents who will live at the
new development it has been deemed necessary to provide cooling. The
background noise levels mean that to provide enhanced adequate natural
ventilation for the residents while maintaining internal noise requirements
would not be viable on all facades.

Although mechanical cooling is being provided, all apartments will be
provided with openable windows. This will ensure that thermal comfort
requirements can be met in the event that the cooling system fails or is being
maintained. It also gives the residents the option to have natural ventilation if
they prefer.

Requirements for the prevention of overheating

Camden Planning Guidance 3 (Sustainability) requires that a full model of the
building should be carried out to ensure the building design optimises solar
gain and daylight without resulting in overheating for developments
comprising 5 dwellings or more or 500sq m or more of any floorspace.

This guidance means that the specialist accommodation for older people
should be modelled, as there are more than 5 apartments.

The communal areas, which are to be assessed separately, contain an
occupied* area of circa 400m’, and so a full model is not required. For these
areas, we will analyse the expected solar gain to ensure that the
requirements of Building Regulations Part L2A (Criterion 3) are met. This is
summarised below.

*An occupied space is defined as a space that is intended to be occupied by
the same person for a substantial part of the day. This excludes circulation



space and other areas of transient occupancy such as toilets, as well as spaces
that are not intended for occupation. (Building Regs Part L2A 2013)

BREEAM 2014 credit Hea 3 requires that operative summer and winter
temperature ranges of occupied spaces in air conditioned buildings are in
accordance with the criteria set out in CIBSE Guide A Environmental design.
At the next stage we shall carry out dynamic thermal modelling to
demonstrate that this requirement is met.

Measures taken to prevent overheating

This development will be mechanically cooled, which means that overheating
will not be a risk. However, it is still important to mitigate the summer heat
gains to the development in order to reduce the cooling energy demand.

In order to reduce the mechanical cooling demand, we have introduced
openable windows and movable external blinds. Openable windows to each
apartment will have a free area of at least 1/20™ of the apartment floor area,
which will allow flats to be purge ventilated for rapid cooling or for scenarios
where increased ventilation is required such as painting. The apartments are
dual aspect, which allows cross ventilation provided internal doors are left
open. The movable external shading can be used to block out solar gains. The
blinds can be partially or fully shut to the desired level.

Green/brown roofs on the development will contribute to cooling by
naturally cooling the environment, and the improved insulation and air
tightness of the building will reduce summer gains.

The mechanical cooling has been specified on FJA to provide a stable
environment for the residents. Although the cooling requires energy, it is
supplied via Air Source Heat Pumps (ASHP) which are a low-carbon energy
source. These are the same ASHPs which are used for heating in Winter, so no
additional cooling plant is required.

Overheating analysis — SAP modelling

As there are more than 5 apartments, we have carried out SAP modelling to
show that overheating is not

Blinds open 50%

Flat SAP risk of overheating
type

Slight

Slight

Slight

Slight

Medium

Slight

Table — Overheating risk for sample flats

a risk as required by Camden Planning Guidance. This is summarised in the
table below.

Overheating is only likely to be a risk at times when there are the largest solar
gains. In these cases the most likely scenario would be that the blinds are
partially closed, reducing the solar gains whilst still providing adequate
daylighting. Therefore this is the scenario that has been modelled.

The table shows that, during summer, while blinds are 50% open there is
either a ‘slight’ or ‘medium’ risk of overheating, which passes building

regulations.

Overheating analysis — Limiting solar gains

The area of occupied spaces within the communal areas does not exceed
500m’” so these are not required to be fully modelled, however we have
analysed the solar gain to ensure that the requirements set out in Part L2A
are met.

The limits on solar gains are laid out in part L 2A, criterion 3. It is required that
no room shall have solar gains greater than that of a specific reference case.

The reference case states the maximum solar gains allowable in a reference
room. The reference room has east facing windows, one meter in height,
along the length of the room. These windows have a g-value of 0.68 and a
frame factor of 0.1.

The windows on the new development have been generously sized for
architectural intention and to provide good daylight and views out of the
building, so it is important to ensure that the solar gains are within the
specified limits. The worst-case communal rooms have been modelled: all
south and west-facing rooms on the ground floor. There are no communal
areas exposed to the sun on higher stories of the building. The model was
carried out for the blinds-half-closed scenario, which was deemed most likely
during summer. The below table presents the results:

Double height ~ Café lounge SW kitchen

lounge

Maximum
acceptable solar
gain (kWh)

Actual solar gain
{kwh)

Proposed

Windows

Meets Part L2ZA
requirements?

Table — Part L2A compliance for solar gains

The table shows that the Part L2A requirements are met for all of the worst-
case communal rooms, and therefore on communal areas across the whole
development.

Overheating analysis for BREEAM

At the next stage we will carry out dynamic modelling to satisfy the BREEAM
Hea 04 requirement, and demonstrate that temperature limits set out in
CIBSE A guide are not exceeded.

Conclusion

Mechanical cooling on Arthur West House will prevent the risk of
overheating. External blinds and natural ventilation via openable windows
will then reduce the energy required for cooling. Modelling has been carried
out to show that the specialist accommodation and communal parts of the
building comply with the Camden Planning Guidance and Building Regulations
Part L2A with regards to overheating risk, and dynamic modelling will be
carried out an the next stage to demonstrate compliance with BREEAM Hea
04.

Arthur West House,
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7.0 BE CLEAN - USE ENERGY
EFFICIENT SERVICES

7.1 Energy Efficiency Services

Having reduced the building’s energy demand using passive measures the
next step in meeting the demand is by designing energy efficient active
engineering systems.

A number of energy efficiency strategies are proposed for the development
including:

Mechanical Ventilation

Mechanical ventilation will be used throughout the apartments. A Mechanical
Ventilation with Heat Recovery (MVHR) will be specified as it reduces the
heating demand significantly during winter and thus reduces the carbon
emissions of the building. The system specified will have a very low specific
fan power (SFP) to minimise electrical consumption and a high heat recovery
efficiency to maximise heat recovery. A summer-time bypass will also be
specified to make use of free cooling during summer and minimise the risk of
overheating.

Communal areas will generally be mechanically ventilated. Air flow-rates will
be sized on the fresh air load only, with heating and cooling done locally via
the VRF system. The air supply & extract will be variable volume with CO,
sensors controlling the required ventilation rate to each space.

In addition to the mechanical systems, which will offer significant heat
recovery savings during winter, the communal spaces will be designed with
openable windows to enable natural ventilation when the outside conditions
permit, enabling savings in electrical fan power.

This mixed-mode solution will offer significant energy savings when compared
to a conventional air conditioned space.

Lighting

Light levels will be modelled to ensure that they are appropriate to the space
and chosen to minimise over-illumination and unnecessary energy use. High
efficiency light sources will be used throughout. All communal area lighting
will be under the control of both presence detecting passive infra reds (PIRs)
and daylight dimming to ensure that the areas are only lit when occupied and
during daylight hours appropriate lux levels will be maintained.

Power

White and general goods installed as part of the base build will be selected
for their energy efficiency. Users will be educated in order to ensure that
power is used efficiently. Devices will be switched off when they are not
required.

Energy meters will be installed for all major energy uses including water
consumption. The meters will allow benchmarking of the building and will
enable the building managers to target energy saving through user education.

Arthur West House,
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Pumps
Circulation pumps for the building systems will be equipped with variable
speed drives to reduce pumping power.

Central Controls

A building management system (BMS) in the communal areas and on central
systems will enable the heating, cooling and domestic hot water systems to
respond to the demand dynamically and run more efficiently.

Appropriate control set points will be specified in the communal spaces to
achieve the target conditions for human comfort and the preservation of
materials without unnecessary energy use.

User Controls

Efficient and user friendly controls will be specified throughout the
apartments. The controls will be kept as simple and as intuitive as possible to
ensure that they are used.

7.2 Heating

As described in Section 6, the building fabric is high-performance, which will
lower the space heating demand.

Heating and cooling will be provided within the living areas by an electric air-
source heat pump system located on the roofs of both towers. The reason for
the selection of electric space heating over gas heating is explained below.

Comparing the carbon efficiency of electrical (ASHP) and gas space heating
More than twice as much CO, is released by the production of electricity as it
is for gas, as shown:

Generation of 1kWh of natural gas produces: 0.184 kgCO,
Generation of 1kWh of grid electricity produces: 0.445 kgCoO,

As a result, electrical heating has to be at least twice as efficient as gas
heating in order to be more carbon efficient. The expected efficiencies of
boilers and ASHPs on FJA are shown below:

Quoted efficiency of gas boiler: 95%

Quoted efficiency of VRF heating: 290%
external, 22°C room — worst case)

(Source: Daikin unit, -5°C

Therefore the carbon emitted by each heating type when delivering 1kW of
heating to a property is as follows:

1kW of gas heating produces: 0.19 kgCO,

1kW of electrical heating produces: 0.15 kgCO,

These values show that electrical heating via ASHPs is more carbon efficient
than gas heating, therefore electrical heating via ASHP has been selected for
Arthur West House.

Fan coil units will be used to heat the apartments and communal areas. A
Variable Refrigerant Flow (VRF) air source heat pump system will circulate
refrigerant through the building to provide space heating through the fan coil
units. This is an advantageous system as it can provide both heating and
cooling, thus minimising cost/materials. It is also a low carbon technology
which is discussed in Section 8.

Domestic hot water

The hot water demand will be met by high-efficiency low-NOx condensing gas
boilers with high seasonal efficiencies. This will be a centralised system with
the boilers located in a plant room common to all of the living areas. A soft
spot will be built into the basement wall and pipe routes will be designated to
allow for easy connection into a district heating network at a later date.

7.3 Cooling

Due to the elderly nature of the residents who will live at Arthur West House
it has been deemed necessary to provide cooling. The following measures
(listed in order of preference/importance) have been taken to prevent
overheating within the apartments:

e External movable shading (roller blinds) have been provided on
windows

e Efficient mechanical equipment (light fittings, fans, etc.) will be
specified to minimise internal gains

e Openable windows will be provided to allow natural ventilation

e Solar control glazing will be selected if necessary to reduce solar
gains through the windows

e  MVHR with summer time bypass will be installed to provide fresh air
and make use of any free cooling when external temperatures
permit.

Even with all of the above measures taken it was still considered necessary to
provide cooling due to the vulnerability of the residents to hot temperatures.
However, this has been implemented in an energy efficient way by using low
carbon air-source heat pumps. This system utilises the same equipment as
the space heating system and hence also saves on embodied carbon.

7.4 District Heating

The location of Arthur West House is not currently close enough to any
existing district heating network to allow for a feasible connection.

It is situated within 1 km of the Royal Free Hospital which is central to the
Gospel Oak CHP Scheme. The scheme will provide half the heating to 1500
homes across six estates in the Gospel Oak area, utilising surplus heat
generated by the Royal Free Hospital, as shown in the image.

Contact was made with Camden council and the Gospel Oak CHP scheme
administrators to request connection of Arthur West House to the network.
However the scheme’s capacity was not currently large enough to
accommodate Arthur West House. A copy of the relevant correspondence
with the scheme administrators can be found in Appendix 6.



London Heat Map showing existing district heating networks in read, Royal Free Hospital in
cyan, West Hampstead potential development site in purple and the site location in dark blue

West Hampstead has been identified by the Major of London as an area with
potential for the development of district heating, which may mean that future
schemes are developed to which Arthur West House could be connected.
There are currently no schemes proposed in this area to our knowledge.

The domestic hot water system in the proposed development is designed to
take advantage of a possible connection to a district heating scheme in the
future. The domestic hot water is fed from centralised gas boilers. The system
could be connected into a district heating network through a nominated
penetration in the basement wall.

Indicative plan showing flow & return pipe connections between boiler room and
Arthur West House, ready for a future connection to district heating

Whilst the domestic hot water is provided by boilers, the building heating
benefits from the low-carbon Air Source Heat Pump (ASHP) system. This
hybrid system leaves us perfectly poised to take advantage of a new district
heating connection in future, whilst obtaining energy benefits from the heat
pump from the outset.

As previously stated, we are considering an alternative option: supplying the
building’s domestic hot water from the same ASHP system as the heating,
rather than boilers. If this option were chosen, connection to district heating
in the future would require an additional water-source heat pump to feed
heat into the system when required.

The location of the Fitzjohn’s Avenue development is not currently close
enough to any existing district heating network to allow for a feasible
connection, as illustrated by the below image clip from the London Heat Map.

7.5 Combined Heat and Power (CHP)

CHP units are suitable for developments which have a constant base demand
for heat. When this is the case, then the CHP can be used to supply this base
load, with the electricity being used on the development or exported to the
grid for sale. No RHI subsidy is available for gas CHP.

Arthur West House is a relatively small development with gas Domestic Hot
Water (DHW) heating. The base load for Arthur West House is estimated at
15kW. The CHP is selected to meet the thermal base load. The addition of
CHP at such a small scale would add complications to the heating system such
that it would be unlikely to perform efficiently alongside the main DHW
generation plant and will increase the cost of maintaining the system. CHP
technology also involves a large initial capital cost, despite only supplying a
small proportion of the site’s energy. At this scale of CHP the maintenance
cost outweighs the benefits gained from the generation of heat and
electricity.

A simple payback calculation was carried out for CHP on this project. It was
determined that CHP would take 12 years to pay for itself. This is a long
enough time period that CHP is not considered worthwhile when coupled
with the drawbacks explained previously. Building regulations Part L2B (2014)
states that LZC improvements to buildings are only considered economically
feasible if they achieve a simple payback of 7 years. The use of CHP on Arthur
West house is not economically feasible by this definition.

In conclusion, the additional complexity and cost imposed by CHP, alongside
potential increased bills for residents, are not considered to be worth the
energy savings that it may bring.

Arthur West House,
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8.0 BE GREEN - USE
RENEWABLE AND LOW
CARBON ENERGY SOURCES

8.1 Background Information

Once both passive and active energy efficiency measures have been
considered, renewable energy options should be investigated as a way to
further reduce carbon emissions. Carbon dioxide emissions and energy bills
can be dramatically reduced through the use of on-site renewable energy.

A study was undertaken to investigate which renewable technologies were
best suited to Arthur West House.

There are many possible low and zero carbon technologies (LZCT) available

for use. The following flowchart describes how the available LZCT were
assessed and reduced down to a list of the most viable options.

Step One

Broad overview of possible Low or Zero
Carbon Technologies (LZCT)

Step Two

Review project suitability of technologies
not discounted in Step One & select most
suitable technologies

Steps in LZCT Feasibility Study

This assessment concluded that the most appropriate and effective way to
deliver the renewable energy target on this development would be through
the air-source heat pump technology supplemented with photovoltaic panels.

8.2 Step One - Broad Overview of LZCTs

The following table shows which low or zero carbon technologies were
discounted, and if so, why. The criteria used to determine the suitability of
these technologies included:

Arthur West House,
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e London planning guidance
e Camden planning criteria (incl. land use, noise, practical feasibility
and pollution)

LZCT Suitable

Anaerobic Digestion No
There are no waste streams available to “feed” an
anaerobic digester. Anaerobic digestion plant requires
high level of maintenance to keep it running smoothly.
The development is predominantly  specialist
accommodation and to ensure sustainable future
operation routine maintenance needs to be minimised.

Biomass No

The site is within the centre of London and an air quality
management zone. Fuel would need to be sourced at a
great distance from the site and delivered to site by HGV.
Biomass combustion and the road transport required to
transport fuel to site will likely result in an increase in
local air pollution through the increase production and
emission of particulates and NO, gases.

Combined Heat and No

Power with local district  The base heat load is too small to implement CHP at a
heating scale where the increased complexity and large initial

capital cost would be worthwhile (see section 7.5)

Connection to existing No

offsite district heating There are no existing district heating systems in the
system vicinity of the site (see Figure 2).

Heat Pump - Air Source Yes

Heat Pump - Yes

Ground/water source

Heat recovery from DCN  No
central plant None of the plant being used on this project would
produce enough waste heat to make this option feasible.

Photovoltaic (PV) Yes

Solar Thermal Yes

Connection to existing No

offsite waste energy There are no existing waste energy streams available in
source the vicinity of the proposed site.

Wind No

Micro turbines have been assessed as inefficient and
there is insufficient space on the dense inner-city site for

the installation of a medium or large scale wind turbine.

LZCT Feasibility Assessment -Step 1

8.3 Step Two - Project Suitability for Selected
LZCTs

The summary table on the following page sets out the advantages,
disadvantages and project suitability of the LZCT deemed suitable from step
one.

This section is set out in a matrix to make comparisons of technologies easier.
The technologies deemed suitable in step two went on to be analysed in
more detail in step three.



TECHNOLOGY AIR SOURCE HEAT PUMP (ASHP) GROUND SOURCE HEAT PUMP PHOTOVOLTAIC (PV) PANELS SOLAR THERMAL PANELS
VRF SYSTEM (GSHP)
LOCATION Rooftop Ground /Basement Levels Rooftop Rooftop
LOAD Takes heat from air to heat refrigerant, used to heat | Generates hot water for heating (35 to 65 °C) Generates on-site electricity Generates domestic hot water (DHW)
water in building (35 to 65 °C)
POTENTIAL ENERGY Up to 120 mWh/yr over Part L 2010 notional Insufficient information currently available to Up to 38 kWhe /yr over Part L 2010 notional Up to 60 kWhth /yr over Part L 2010 notional building
SAVINGS building determine this. Expected to save at least as much building

energy as ASHP.

POTENTIAL CO2 SAVINGS

Annual CO2 saving: 24 tCO2/yr over Part L 2010
notional building
CO, % Reduction: up to 33%

Insufficient information currently available to
determine this. Expected to save at least as much
CO2 as ASHP.

Array size: Up to 300m*

Annual CO2 saving: 20 tonnes CO2/yr over Part L
2010 notional building

CO, % reduction: up to 28%

Array size: up to 300m2

Annual CO2 saving: 11 tonnes CO2/yr over Part L 2010
notional building

CO, % reduction: up to 15%

ADVANTAGES

e Heat is extracted from the air to heat the building
and the hot water

e No boreholes required which reduces capital cost

o Heat recovery systems can provide heating and
cooling simultaneously

e No basement heating plant required

e Heat is extracted from the ground to heat the
building and hot water

e Higher COPs can be achieved than with ASHP, high
COP can be maintained in winter

e Can be installed in internal plantrooms without
access to large volumes of fresh air

Easy to install

Light weight, low plant space requirement
Low maintenance

Zero carbon electricity

Easy “bolt on” renewable technology

e Zero carbon domestic hot water produced
e Light weight

DISADVANTAGES

o Efficiency is low if the heating system is not
weather compensated

o Systems are much less efficient when generating
DHW than space heat

e Not as efficient as a ground source heat pump, the
initial capital cost will not be paid back in energy
savings when compared to a gas boiler as running
cost likely to be equal or higher

e Roof plant may be visible from street level

e Performance dependent on geological conditions

e High capital cost

e Capacity of installation limited by size of ground
array which can be installed - minimum distances
required between energy piles to achieve optimum
efficiency

o COP drops at higher generation temperatures

e May not be able to run all year around due to risk
of excessively lowering ground temperature

e Lower efficiency compared than solar
thermal
High capital cost
Large area of panel required to generate a
meaningful amount of electricity

e  Requires direct sunshine to function
efficiently

e Relatively low temperature hot water produced

e Requires extensive hot water storage and separate
district heating networks to distribute and store the
lower temperature heat to produce domestic hot
water

e Very high capital costs

e Requires more maintenance than a PV system

e Surplus energy can’t be exported

AVAILABLE
INCENTIVES

GRANTS &

There is an incentive available for large commercial
renewable heat installations of 100 kWth and above

Tariff = 3.6 p/kWh

There is an incentive available for large commercial
renewable heat installations of 100 kWth and above

Tariff = 3.6 p/kWh

Feed in tariff available for installations with a
peak capacity >10kW & <50kW

Generation tariff =12.13 p/kW
Export tariff = 4.77 p/kWh

There is a non-domestic renewable heat incentive
(RHI) available for solar thermal installations up to
200kW of 10p/kWh

PROJECT SUITABILITY

e Roof space is available for plant of this size

e Cooling is required to flats, which can be provided
by this system without need for separate heating
and cooling plant

e New technology is unfamiliar and increases project
risk

e ASHP is suitable for this project for heating and
cooling. Suitability of DHW generation will be
investigated.

e GSHP would contribute to meeting the base load,
but is likely to be able to run all year round.

® GSHP could be used along with ASHP.

e Use of GSHP for heating may not be compatible
with Pegasus preferred strategy, working better
with backup boilers than ASHP

¢ Additional energy efficiency provided by GSHP is
not required as ASHPs are being used.

e Suitable due to ease of installation, low
maintenance requirements and silent, vibration
free operation

e Communal spaces and elderly residents who are
often home will utilise generated electricity
during peak generation times

o PV has been selected ahead of solar thermal
panels for installation on the remaining available
roof space

e Solar thermal and PV panels would compete for the
same available installation space on the
developments roofs

o Due to prohibitively expensive capital costs
compared to PV and inferior carbon reduction to PV,
solar thermal has not been selected for use in the
scheme

STEP
Suitable/proposed

THREE -

Yes/ Yes

Yes/ No

Yes/ Yes

Yes/ No

LZCT Review of project suitability -Step 2

SD8: Sustainability and Energy Statement
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8.4 Air-Source Heat Pumps/VRF System

One of the key technologies integral to our strategy is the use of air-source
heat pumps for space heating and cooling for the apartments.

An air source heat pump installation involves extracting heat from the
ambient air to provide efficient space heating to a building. Air temperatures
in the UK are reasonably stable, fluctuating from 5 - 25 °C throughout most of
the year. This relatively high temperature can be taken advantage of as a heat
source by using a heat pump to ‘pump up’ the extracted heat to a useful
temperature for space heating.

Heat pumps operate on electricity and at current carbon conversion rates it is
a more efficient technology than gas boilers over the course of the heating
season (see section 7.3).

A high Coefficient Of Performance (COP) VRF system is proposed and will be
integrated with the building’s hydraulic systems so that the heat rejected
from comfort cooled areas can be transferred to the building’s heating
system resulting in a high efficiency integrated solution. The outdoor units
will be located on both roofs of the development. A meter shall be installed
on to the system for monitoring in order to comply with Camden Planning
Guidance.

The entire space heating and cooling demand will be met by air-source heat
pumps.

COPs are expected to be between 4 and 4.5, meaning the use of ASHP as a
LZCT is estimated to result in a 10% reduction of the CO, emissions, resulting
in a 40% improvement over building regulations Part L with the addition of PV
panels.

The ability to locate these units on the roof frees up more of the building
saleable area. This benefit coupled with the energy efficiency and capability
of the units to provide heating and cooling makes ASHP ideal for this project.

Acoustic enclosures will be provided for the external units to mitigate noise
from the units to an acceptable level. These are described in the Max
Fordham Noise Assessment.

Carbon efficiency of VRF space heating (electrical) vs. gas heating

Where heat pump heating is proposed it is a requirement of LBC and CPG3 to
demonstrate that it is more efficient than gas.
Generation of 1kWh of natural gas produces: 0.184 kgCO,

Generation of 1kWh of grid electricity produces: 0.445 kgCoO,
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More than twice as much CO, is released by the production of electricity as it
is for gas. As a result, electrical heating has to be at least twice as efficient as
gas heating in order to be more carbon efficient.

Quoted efficiency of gas boiler: 95%
(Source: Daikin unit, -5°C

Quoted efficiency of VRF heating: 290%
external, 22°C room — worst case)

Therefore the carbon produced to deliver 1kW of heating to a property is as
follows:

1kW of gas heating produces: 0.19 kgCO,

1kW of electrical heating produces: 0.15 kgCO,
These values show that electrical heating via ASHPs is more carbon efficient
than gas heating.

8.5 Solar Photovoltaic (PV) Panels

PVs convert energy from sunlight directly into electricity. The main
advantage, particularly over solar thermal, is that the generated electricity
can be used for a wider range of applications than hot water and can also be
exported to the National Grid. Further, electricity can be considered a more
valuable energy source than heat in terms of CO, emissions. For these
reasons, PVs can be easily integrated into most schemes.

Arthur West House will have a large roof area. Some of this will be taken up
by the Air Source Heat Pumps (ASHP), however there is still enough remaining
space to provide a large PV array. The PV array will be located on the Green
roofs area, which is a common arrangement.

The East building on the proposed development is the better location for PV
as it is taller, while the Prince Arthur Road building will be partially shaded
from the east. It is proposed that PV be located on both roofs, but the
majority should be located on the Fitzjohn’s Avenue building in order to fully
utilise the solar gain.

PV module Sharp ND-R225A5

Module efficiency 13.7%

Array size 102 panels
Panel aperture area 1.5 m2
Array space requirement 200 m2
KWp (peak) 23 KWp

Yearly irradiation for site 1000 KWh/im2.y
Uncorrected annual output 20682 kKwh/y

(K) Correction factor for dust & temperat 0.9

(L) Loss factor from DC to AC 0.8

(E )YCorrected Annual output 14891 kWh/year
Annual carbon emission savings 7743 kgCO2/year

Table — Proposed PV type and array size

Table — Proposed ASHP and PV rooftop layout

An area of around 200m” is expected to be required to meet the sustainability
targets, for the first services option. This is a large array and will need to be
co-ordinated with the other roof services and functions. A meter shall be
installed on to the system for monitoring in order to comply with Camden
Planning Guidance. The array details are shown on the table opposite.

As a potential CO, saving this equates to an 18% reduction after passive and
energy efficiency measures and ASHPs have been taken into account.

8.6 LZCT Summary

Both ASHPs and PV panels are proposed to supply energy for Arthur West
House. The table below illustrates the contribution from each source to
reducing the annual carbon emissions. The reduction in carbon by these
LZCTs far exceeds the CPG3 target of 20% reduction.

Combined

|

Tonnes CO,
saved annually

% improvement
on baseline CO, 10% 13% 23%
emissions

Table - Carbon savings by LZCTs



9.0 CARBON EMISSIONS ASSESSMENT

A full carbon analysis has been carried out to assess the development’s
baseline emissions and the subsequent carbon savings that can be achieved
at each stage of the energy hierarchy.

9.1 Calculation method

The calculations were carried out as follows: The living areas (specialist
accommodation) of the development have been assessed using SAP 2012
software in order to calculate their expected carbon emissions rate. The non-
domestic communal areas have been assessed using a benchmark CO2
analysis. These assessments were then combined to provide overall carbon
emissions values for the development.

9.2 Compliance models

Specialist Accommodation

The baseline scenario for the specialist accommodation areas is based on the
Building Regulations Part L (2013) compliant building. The Part L compliant
building, known as the ‘notional building’, uses standard operating
conditions.

In order to demonstrate compliance and subsequent improvements on Part L,
the actual building load is compared with the Target Emission Rate (TER) from
the notional building. Compliance is achieved by demonstrating that the
actual building carbon emissions are lower than those for the notional
building.

Building Regulations only assesses regulated energy usage such as lighting,
heating and hot water. ‘Plug-in’ energy demand such as cooking, IT, and
electrical appliances, also known as unregulated loads, are not assessed by
building regulations.

We have assessed the unregulated load for the Fitzjohn’s Avenue
development using the SAP (2012) recommended procedure for comparison
with the regulated load.

Communal

The communal areas have been assessed using a benchmark analysis, looking
at typical modern efficient levels of emissions for each of the area types.
Benchmark values were used to assess both the regulated and unregulated
loads.

We propose to carry out a full dynamic modelling of the building at the next
stage to demonstrate Part L compliance.

9.3 Carbon emissions

The results of the carbon analysis are presented in the following tables and
graphs. Key outcomes are as follows:

e CO, Savings over baseline: 40%

e Reduction in carbon emissions through use of on-site renewable
energy generation: >20%

e BREEAM energy credits:10/15

Note that an alternative servicing option is described in Appendix 5; this will
also achieve all the targets set out above.

Whole development CO, emissions
(Tonnes CO, per annum)

Unregulated

Regulated ‘

Building Regulations 2013
Part L Compliance (‘Baseline’)

After energy demand
reduction (‘Lean’)

After energy efficient systems
(‘Clean’)

After renewable energy
(‘Green’)

Table — Carbon Dioxide Emissions after each stage of the energy hierarchy

Whole development Regulated
Carbon Dioxide savings

(Tonnes CO, per (%)
annum)

Savings from energy demand
reduction (‘Lean’)

Savings from energy efficient
systems (‘Clean’)

Savings from renewable
energy (‘Green’)

Total Cumulative Savings 45

Table — Regulated carbon dioxide savings from each stage of the energy
hierarchy

300
Unregulated CO2
250 Regulated CO2

200

150

EEE T 40%
reduction

Tonnes of CO2 per year

50

Baseline Lean Clean Green

Graph — Regulated and unregulated CO, emissions at each stage of the Energy

hierarchy
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]
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o
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Graph — Communal and specialist accommodation contributions to carbon
emissions from regulated energy use at each stage of the energy hierarchy
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9.4 Energy

Regulated and unregulated energy for the new development has also been
assessed via the same methods used for the carbon analysis. The following
graphs demonstrate the regulated and unregulated energy for the
development at each stage of the energy hierarchy, and the relative
contributions from the specialist accommodation and communal areas.

900 -

Unregulated Energy
800 -

200 - m Regulated Energy

300 -
200 -
100 -
0 T . . .

Baseline Lean Clean Green

U1 D

o o

o o
I 1

MWh / year
N
o
o

Graph — Development energy use at each stage of the energy hierarchy

600 -
Communal energy
500 - B Residential energy
400 -
©
(]
>
~ i
= 300
S
=
200 -
100 -
0 T T T 1

Baseline Lean Clean Green

Graph - Communal and specialist accommodation regulated energy use at
each stage of the energy hierarchy
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10.0

10.1 Ecology

An ecologist has been employed to undertake a habitat survey of the existing

site and make recommendations for the proposed landscape design.

Targeted BREEAM credits can be found in Appendix 1 and further detailed
information can be found in the Landscape Architect’s proposals.

10.2 Sustainable Urban Drainage

It is currently proposed that Sustainable Drainage Systems are incorporated
within the scheme and will include green roofs and below ground surface
water attenuation tanks. Drainage design is by others so is not described in
this report.

ECOLOGY, DRAINAGE AND WATER CONSERVATION

The areas of impermeable surface are in fact being reduced from existing to
proposed scheme. So, the effect on flooding will be reduced.

The Site Investigation has confirmed that infiltration into the subsoil is not
feasible on this site due to the underlying impermeable clay strata.

More detailed information can be provided by the Structural Engineer.

10.3 Water Conservation

A number of water conservation techniques are to be adopted, with 6 of the
9 BREEAM water credits being targeted.

The showers, taps and WCs will be selected to be low-flow to reduce water
consumption by 25% in the living areas.

Water use to individual apartments, the café and the wellness areas will be
separately metered.

A leak detection system will be installed on the incoming main.

Solenoid shut-off valves will be installed on communal WC areas, linked to
presence detectors.

A rainwater harvesting system is expected to be provided to reduce the
amount of mains water used for irrigation of the planted areas.

Arthur West House,
SD8: Sustainability and Energy Statement
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Expected Score as a % of available
Current Possible Credits as a % of available

11.0 BREEAM ASSESSMENT KES

11.1 Executive Summary

The development will be assessed under BREEAM New Construction 2011

V3.4 — Multi-Residential, and is on track to achieve a BREEAM Excellent

rating. A current score of 74.73% is thought to be achievable for the 1
development, where BREEAM Excellent is 70%+.

It should be noted that the project is still at an early stage in the design and

therefore changes are likely to occur that may impact on the overall

BREEAM score. Credits in the assessment may become unfeasible due to

design changes or for costs reasons. It is therefore recommended that

projects have a contingency of 5 % above the minimum to ensure the 30% 4 5% 55%

74.73% 10.98%

28.00%

85%

desired rating is achieved. This allows for any design developments or Unclassified Good Very Good Outstanding
changes that may have an adverse effect on the rating. - -
The current score provides a margin of 4.73% above the minimum required 0% 10% 0% 0% A% 0% A0% 0% 0% on% 100%

for an ‘Excellent’ rating. This buffer score is not sufficient and therefore a

couple of additional credits are being investigated to ensure a safe journey

to an excellent rating. A number of additional credits are highlighted in the

pre-assessment for this reason. Should any of the current targeted credits

become unfeasible, there will be a commitment from the design team to Management

target alternatives in their place. -
Health & Wellbeing

The graphs opposite illustrate the score and how the project is expected to

perform in each of the ten categories.
Energy

LBC CPG 3 Achieving 60% of BREEAM credits for energy & water 1
Transport
In line with CPG3, and Development Policy DP22; supplementary to the
'Excellent' target, the council requests:
Water
60% of the energy credits to be achieved. 13.7% is achieved of 15%

T T e
available, which is 91% of energy targets achieved. Materials |
I

60% of the water credits to be achieved: 4.67% is achieved of 7% available,

Wast
which is 67% of water targets achieved. aste

40% of the material credits to be achieved: 7.71% is achieved of 13% Land Use & Ecology
available, which is 57% of material targets achieved. Although this is 4
currently being achieved, it includes a number of high risk credits which are
at risk of being lost, so we are unable to guarantee that the 40% target is
achieved. As the site is a tight sloping site, and because we are maximising

Pollution

facilities provision whilst keeping the massing to a minimum, this requires a Innovation

stepped-back form and multiple basement levels. This type of form demands

a concrete frame, which is not favourably assessed by the Materials credits 0.0 20.0 40.0 60.0 80.0 100.0
in BREEAM. For these reasons we do not expect to be able to achieve the % of Available Credits

40% materials credits.

EExpected [OPossible
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11.2 About BREEAM New Construction 2011

The Building Research Establishment Environmental Assessment
Method for New Construction 2011 (BREEAM New Construction 2011)
helps Clients and Local Authorities to set environmental targets and
demonstrate environmental performance for new and refurbished
buildings. To date over 200,000 buildings have been certified under
BREEAM worldwide since it was first launched in 1990. Figure 1 below
illustrates countries in which BREEAM assessments have taken or are
currently taking place.

Figure 1: Countries in which BREEAM is present

BREEAM New Construction 2011 incorporates the following
categories:

e Management

e Health and Wellbeing

e Energy

e Transport
e Water

e Materials
e \Waste

e Land use and Ecology
e Pollution
e Innovation (Exemplary Performance)

There is also an Innovation Category, where additional Credits can be
awarded for any innovative features of the building project that are
not assessed as standard and that the design team feel are worth
credit. An application for these additional Credits has to be made to
BRE for approval. As the new design develops, areas of the design will
be assessed for eligibility for Innovation Credits.

Arthur West House,
SD8: Sustainability and Energy Statement

11.3 Scoring Process

Credits are allocated under each category and an environmental
weighting is applied to determine an overall building score. The
building will be allocated a rating of Pass, Good, Very Good, Excellent,
or Outstanding as follows:

BREEAM RATING % SCORE
Outstanding 85
Excellent 70

Very Good 55

Good 45

Pass 30
Unclassified <30

For those familiar with past BREEAM versions (2006 & 2008), it should
be noted that a number of changes have been introduced in the latest
scheme (BREEAM New Construction 2011), including more stringent
requirements, significant credit consolidation, and new requirements
under a number a credits.

Submission of
Tender
Documentation

11.4 Assessment Process

As part of the assessment scheme, two formal assessments will be
required. The first assessment is to take place during design stages
following the appointment of the contractor (Interim or Design Stage
Certification). Design-based evidence and commitments from the
team for various items to be included in the final product are required
as evidence at this stage.

The final assessment will take place following Practical Completion
(Post Construction Certification). A second batch of As-built
information will be required that will confirm that the design stage
information is valid. This will be carried out by a combination of on-
site assessor auditing, and additional as-built drawings / records. The
general BREEAM process is outlined in Figure 2 below.

In BREEAM New Construction 2011, there are minimum standards
required for Very Good and Excellent ratings. These are summarised in
Section 3.0 on the following page. The current status for the proposed
East Wick project confirms that all mandatory requirements are being
addressed and are on track to be achieved.

Submission of
As-built
Documentation



11.5 Mandatory Minimum Requirements for

Excellent

The issues below in Table 1 contain mandatory minimum requirements for
achieving a BREEAM Excellent rating. The requirements specific to excellent
are noted for each issue. The development is currently expected to achieve all
of the minimum mandatory requirements.

RIBA

CREDIT STAGE REQUIREMENT OWNER
For BREEAM Very Good, project must achieve Mat 03: . .
e e . . . All timber must be sourced in accordance .
at least one credit in this issue. Credits are Client, Responsible . - Architect,
Man 01: . . o . . with the UK Government’s Timber
Sustainable B/C available for team collaboration, appointing a Design Sourcing of Procurement Poli Contractor
Procurement BREEAM Accredited Professional, Team, Materials ocurement Foficy.
thermographic surveying, commissioning and Contractor Where dedicated, accessible and properly
aftercare. sized storage space is provided for recycling.
Man 02: . , . - Wst 03: Where consistent generation in large
. Contractor achieves 'compliance' with . . .
Responsible . L Operational volumes of waste or compostable materials Architect
. C Considerate Constructors Scheme by achieving Contractor
construction waste are generated, compactors, balers, and/or
. a score between 25-34. . - .
practices composting vessels or facilities with water
outlet must be provided.
Man 04: Building User Guides are provided and are LE 03:
i ildi L . . . Land
Stak.ehold.er K/L appropriate to.generaTI'b'wIdlng users, staff, Contractor Mitigating Minimal negative change to ecological value Aarrlh?::ge
Participation and non-technical facilities managers. Ecological of site, or a positive change. <t
Ecologist
Hea 01: .. . Impacts
. Pre-requisite (un-credited) All fluorescent and .
Visual . . Services
D compact fluorescent lamps must be fitted with . .
Comfort. . Engineer Table 1: mandatory requirements for excellent
. high frequency ballasts.
Pre-requisite.
All water systems must be designed in
compliance with measures outlined in the
Hea 04 eralth and Safety Executlve.s Leglonnalrgs . Services
Water Qualit D Disease — The Control of Legionella Bacteria in Engineer
y Water Systems. Where humidification is &
required, a failsafe humidification system is
provided.
Ene 01: Design achieves a minimum Energy
) Performance Ratio on a scale of 0.05 to 0.90 (1 .
Reduction of . . L . Services
D - 15 credits available). Minimum 6 credits .
CO2 . . Engineer
o required for Excellent (25% improvement on
emissions
TER).
Ene 02: Energy monitoring using BMS or separate .
. . Services
Energy D accessible energy sub-meters with pulsed .
o Engineer
Monitoring output.
Ene 04: LZC 1 credit required: e.g. LZC feasibility study or Services
. C renewable energy supply contract OR free .
technologies . Engineer
cooling.
Wat 01: Achieve at least a 12.5% reduction of water Services
Water D usage as compared to a notional baseline Engineer,
Consumption performance. Architect
W 2:
at0 Water meter on mains water supply to each Services
Water D buildin Engineer
Monitoring & g
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11.6 Current Pre-assessment Score

The score matrix in the appendix lists all credits which are being targeted as
part of the ‘Excellent’ strategy.

11.7 Team commitment required to achieve the
target rating

Achieving an ‘Excellent’ rating will require a strong commitment from all
design team members. Also, the cost implications of certain credits need to
be evaluated in order to ensure they can be achieved.

Please note that all of these credit requirements are to be read in conjunction
with the full BREEAM 2011 manual. The detailed requirements will be
communicated by the Assessor as the project enters the detailed design
stages.

11.8 Early Stage Credits

The design team has been working through a number of items which require
action at an early stage of the design. The aim is to be able to secure as many
early stage credits as possible so that the process toward certification runs
smoothly, and potentially at a lower cost.

Man 01 Roles and Responsibilities

Guidance has been sent to the project manager to ensure that from RIBA
Stage B, all team members are involved in the decision making process for the
project.

Man 04 Consultation

The requirements of the consultation credit have been reviewed by an
external consultant who will carry out the work. It has been confirmed that a
compliant consultation plan will be developed.

Man 04 Design & Access Statement

Guidance has been sent to the team on how to produce a BREEAM compliant
Design & Access Statement.

Man 05 Life Cycle Costing
All three credits for Life Cycle Costing have been targeted and it has therefore

been agreed that this analysis will be completed early enough to inform
important design decisions.

Arthur West House,
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(Man 01
Project Brief and
Design

IMLST CNCUR NO LATER THAN
[RERA STAGE 1

#3

#4

sultation.
No laler than early RIBA Stage 1, abil ity Ch ion inted to faciltate setting of
BREEAM perfonmance tarpels. BREEAM tarpet must be contrachslly agreed between client and

poject team no later than RBA Sage 2 Project must undengo Design Stage Certification
e sEment

Credit #3 has beenadchiewed. inability Ch is inked to manior pogress agamnst
the agreed BREEAM perfumance targets throughout the design proeess and fonmally report
pogress o the client and designteam. Sustanability Champion mast attend key designteam
meetings and prepare regular written reports.

057 %

057 %

M

M

Sage 1 enpired by the apponiment time, also requires cost item of exira BREEAM AP agpontiment

abowe to be achieved

Lifecycle Cost and
Serwice Life Planning

(MUST OOCUR NO LATER THAN
IRIRA STAGE 2

IMLST CNCUR NO LATER THAN
[RERA STAGE 4

#3

An elemental life opcle cost (LCC) analyss should be camied out, at RIBA Stage 2 The LCC
amalysis shows an outline plan based on the building™s basic struchae and enwe lope, apprasng
arange of options and based on multiple cash flow scenario’s e g 20, 30, 50+ years and the
Tabric and senficing strategy for the project ining senfies and ft-oul ogli {if-
applicable) ower a 15-year period, inthe form of an "elemental LCC Plan®

Acanponent level LCC plan has been developed by the end of RIBA Stage 4 and inchudes the
following canpanent types in line with FAD 1568652008 {where presenty: enwe lope, senvies,
fnishes, estemal spaces. Demonstrate how the mlt lewel LCC plan has been wsedin
influence: building ifi inimise life cypde costs and maximise
aitical value

Repat the mpital mst for the building in pounds per square mele [E,'mzl,rialhz BREEAM
Assesament Saoring and Reparting tool, Assesament Esue Scaring tab, Management section

11a%

114%

0.57 %

0.57 %

M

M

M

MBE/AR/PMSE

ABESAR /PM/SE

05 to cary oul the LOC shisdy_

05 o cany oul the LOC shdy.
[Team must decide during stage C which design options to appraise

IThis & a new aedit ntroduced o he lp BRE understanmd the cost of agplying BREEAM. I sousht, report capital cost in
BREEAM format:

#1

#2

#3

#a

#5

#6

Prindple contractor a i il System conceming ther
main s and i best prartice icn prevention policies and procedures on
site in accandance with Pollution Prevention Guidelines.

ok ian 5 L o monitor the project to ensure ongoing campl ianee with
the relevant 5 /poEss aiteria AM targets the
Cuﬂnl:lxn,lhlhﬁanlckse mtslgsanlfumﬂl-mtmhﬂ:(hﬂtid
design team. m attend key design team meetings and submit a fimal
pest constnct report

Contractor achieves canpliance with "‘Considerate Canstnuciors Scheme” by achiewing a scae
between 25-34.
Contractor achieves compl iance: with "Considerate Construciors Scheme” AND surpasses by

arhiewing a scare of 35 or dbowe n Considerale Constructons Scheme (at least a score of 7 i
earh calegary is required, regandless of fimal total score).

hias bx igned inadii for L i
enerpy use and wale r covsumption resulting from all onsite construction processes (and
dedicated offsite it the build

has b ened imadii for e, recading, and repating data
on and impacts ing from del ivery of the majority of costredion
matesiaks to site and construction waste fram site.

057 %

057 %

057 %

0.57 %

0.57 %

0.57 %

057 %

M

M

Pojed

[To be inchuded inthe 's Prelims. aded some example i ion (290914}

Projed

Pojed

Pojed

Pojed

Pojed

[¥ s BREEAM AP iniedio prepare required doasnentation

To be mchaded in the Contradar’s Prelims.

To be mchaded in the Contradar’s Prelims.

To be mchaded in the Contradar’s Prelims.

To be inchaded in the Contradtar’s Prelims.

Man 4
[Commissioning and
Hand over

(MUST OOCUR NO LATER THAN
[RIRA STAGE 4

#1

#2

#3

#4

Pm_pl:th:anmmix:rmiﬂlhmﬂuall Prec S cning, «
and where e S Manc aocounls for c
pogramme, respasibilities, and oiteria within main programme of works.

Specialist Sk marst be inted during desipn stage (by either dient ar
malradon for canplex systems in ander togive design inpul

Credit #1 has beenadhiewed. The inlegrity of the building fabric i quality assed throwsh
ompletion of post mstruction testing and nspection. Dependent on buikding type this can be

completian of ic suney as well as as antighiness test
and inspection by a gualified professional . Any defeds mast be redtified prior to building
handoverfckse out.

Bui kding User Guide &5 developed for distribulion o the building m:u.:lusallpems:s
managers. A tmanng schedule i ‘ﬁxhlhilgu-

the building"s design ntent, aftencane L ion of i systems
and key feahwres, inbrodudion tothe Building User Guide, mainienance requirements.

057 %

0.57 %

057 %

057 %

057 %

M

M

M

M

MEFE; Projed: manager

Pojed

All requirernents to be acmunted for n cmmssioning specificalion as pat of contractor”s appoiniment

A y s requedfora dsioning monitne, typically appointed by «

Projed

Pojed

of spedalist canmissioni must ocaw in design stoge

To be inchaded in the Conlradiar’s Prelims.

A Building User Guide [B1NG) 1o be deweloped priar for ibution io the building corupiers.
Client meeting stated contractor would be asked 1o do this. Thas, should be inchaled in contractor”s pre lims
All consultants should supply text intheir stage reports for BUG

(Man &
|aflerare

#1

#2

#3

Enerpy and waler consumption dala i ool lected for at least 12 months after ocaspation and deta
= analysed. A conlradt & n place for building aftencase suppat.

Seasonal Canmissioning over a 12 month period once building becanes ooupied.
Client makes commitment to cany cul aPost Ooopancy Bvaluation {POE) one year alter building

orappation to gan building performance feedback. & should be caried out by an nde pendent
thind part

057 %

057 %

057 %

057 %

057 %

057 %

M

M

Client

Project manager

ClientFadl ties management team ae amently expected to fulfil this ole.

To be mchaled in the Contradar’s Prelims.

Client has ndicated desire to pasue. Client mast formally apree to appoint a 3nd party to cany aPOE-
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| 0.57 |

10.29% { 0.57%

0.57 % |

Management totals: 21 12.00 % 10.29%
HEALTH & WELL-BEING
Potential for disabling glare has been designed out of all relevant building areas using a glare
#1 control strategy. The glare control strategy avoids increasing lighting energy consumption and 0.83 1 0.83% 1 0.83% Architect M&E Blinds/other systems to be installed for disabling glare in all occupied spaces.
use or location of shading does not conflict with the operation of lighting control systems.
2% Daylight factor in 80% in occupied areas with EITHER (a) OR (c)}
Space planning- occurs before a- uniformity ratio of at least 0.3; c¢- The room depth criterion d/w +d/HW < 2/(1-RB) is satisfied.
RIBA Stage 2 Where:
#2a d = room depth, 0.83 1 0.83% M&E Architect Unclear whether design will comply. Modelling is required to confirm the credits
Daylighting criteria should be met w = room width,
using either 2a OR 2b HW = window head height from floor level,
RB = average reflectance of surfaces in the rear half of the room
Hea 01 100% of kitchen / living rooms, dining rooms, studies (including home office) area with Average
Visual Comfort Daylighting criteria should be met daylight luminance at least 100 lux for 3450 hours per year or more and Minimum daylight
Ay 8 . 8 #2b  illuminance at worst lit point at least 30 lux for 3450 hours per year or more. 0.83 0.00 % M&E Another way of achieving daylight credit.
using either 2a OR 2b .
80% of communal occupied spaces area needs at least 200 lux for 2650 hours per year or more
with minimum dayligh6t illuminance at 60 lux for 2650 hours
MUIT res requirements: LIVING rooms — (SeiT Contained rats ), Communal 10unges, INaiviaual Dearooms ana
bedsits — (sheltered housil
95% of the floor area in relevant building areas is within 5m of a wall which has a window or edsits — (sheltered housing)
ermanent opening that provides an adequate view out. The window/opening must be > 20% of
Space planning- occurs before P p 8 P d N fop " .g =one . All positions within relevant areas are to be within 5m of a wall which has a window or permanent opening providing an
#3 the surrounding wall area where the room depth is greater than 5m. In addition all positions with 0.83 1 0.83% 1 0.83% Architect ) N A .
RIBA Stage 2 . h . . " adequate view out. The window/opening must be > 20% of the surrounding wall area.
relevant areas must be within 5m of an opening with a view that should be >20% of surrounding A N N >
Areas that will require a view out: all offices, classrooms etc.
wall area
Internal and External lighting provides luminance levels in accordance with the SLL Code for
Lighting 2012. F h it larl d, the lighting desi li
#a \g g N ?r area.s where co.mpu Ef screens are reguarly usec, the {g |.ng es'?" cornp s 0.83 1 0.83% 1 0.83% M&E Internal & external Lighting design to comply with requirements.
with CIBSE Lighting Guide 72 sections 3.3, 4.6, 4.7, 4.8 and 4.9. External lighting provided is
specified in accordance with BS 5489-1:2013 Lighting of roads and public amenity areas.
Criterion 1, the Indoor Air Quality Plan must be produced in order for other credits in this issue to be achieved. BREEAM
#1 Indoor air quality plan (IAQ) produced. 0.83 1 0.83% 1 0.83% Contractor M&E N Q v P
AP to provide the IAQ template.
Space planning- occurs before Building has been designed to minimise the concentration and recirculation of pollutants in the It highly unlikely/impossible that all natural ventilation openings can be positioned over 10m from sources of pollution,
#2 - 0.83 1 0.83 % M&E Lo
RIBA Stage 2 building. and mechanical inlets 20m away.
Hea 02 . . - - . .
) ) 43 vocC |EV.E|S for all paints and varnishes, and at least 5 of the 7 remaining listed product 0.83 1 0.83% 1 0.83% Architect Internal finishes wn.l need. to meet VOC \eygl re.qulrements.
Indoor Air Quality categories of BREEAM table 18 have been met. BREEAM AP to provide guidance and specification clauses.
Formaldehyde and VOC 1 levels are tested post-construction. High levels must be Very difficult to achieve and high risk credit as the contractor is required to test VOC level prior to occupation to ensure
#4 " . . 0.83 1 0.83% 1 0.83% Contractor .
remediated in accordance with the IAQ plan. levels are low enough. Needs to be factored into programme.
The building ventilation strategy is designed to be flexible and adaptable to potential buildin;
#5 8 R 8y . ® P P s 0.83 1 0.83% M&E Architect Not sought because all spaces need to be naturally ventilated.
occupant needs and climatic scenarios..
MUST OCCUR NO LATER THAN 41
RIBA STAGE 3
#2
41 The.rmal modellmgAcamed out and ensures design achieves criteria set out in CIBSE Guide A 0.83 1 0.83% 1 0.83% M&E Thermal modelling expected to meet requirements. This credit is a pre-cursor to Ene04. Assessor provided example letter
Environmental Design. 29/09/14
Credit #1 has been achieved and demonstrates a projected climate change scenario. Project
Study should d trat li by usi babilistic TRY weather data files to establish th jected climat
Hea 04 #2 team to demonstrate how the building has been adapted, or designed to be easily adapted in 0.83 1 0.83% 1 0.83% M&E ucy shou . emonstra .e CompAIanCE v u?lngApro apiistic \weather data files fo estaplish the projectec climate
. . . N change environment against which the design is evaluated
Thermal Comfort future using passive design solutions.
Credit #1 has been achieved. Thermal modelling informs the temperature control strategy in
#3 terms of zoning, amount of occupant control, how systems will interact with each other, and need| 0.83 1 0.83% 1 0.83% M&E Thermal model to inform the design of controls and thermal zoning accordingly.
for an accessible building user actuated manual override for any automatic systems.
One credit - Sound insulation values are 3 dB or higher and sound insulation values are 3dB
lower than standards in the relevant Building Regulation Standards
Three credits - Sound insulation values are 5 dB or higher and sound insulation values are 5dB
Hea 05 Acoustic lower than standards in the relevant Building Regulation Standards
Performance Four credits - Sound insulation values are 8 dB or higher and sound insulation values are 8dB 0.83 4 3.33% 3 2.50 % Acoustician Indoor ambient noise levels likely to meet the required standards. Discuss roof materials to meet acoustic standards.
lower than standards in the relevant Building Regulation Standards
Programme precompletion test is done based on BRS OR Use of construction has been registered
and assessed by Robust Details Limited. Testing should be done on multiple floors. See also CN3
and CN8
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Site planning- occurs before RIBA

Proper cycle lanes, footpaths, pedestrian lighting. Delivery areas not directly accessed through

. N . N 0.83 1 0.83% 1 0.83% Architect Check kitchen delivery routes & pedestrican routes
Hea 06 Stage 2 general parking areas and have their own vehicle manoeuvring areas.
ea
Safety & Security MUST OCCUR NO LATER THAN Consultation with ALO no later than RIBA Stage C. Fin.wal design must incor.porate suggestions ) ) ) ) ) ) )
RIBA STAGE 2 #2 from ALO and must conform to either Secured by Design and/or Safer Parking Scheme (actual 0.83 1 0.83% 1 0.83% Architect Confirm whether an ALO has been consultant for the project? Recommendations to be incorporated into security strategy.
certification not required).
Health & Wellbeing totals 0.83 18 15.00 % 11.67% 11.67 % 0.00% 0.00 %
ENERGY
Ei 1
R:: oct'on of Ener, Design achieves a minimum Energy Performance Ratio on a scale of 0.075 to 0.90 (1 - 12 credits Part L model and initial BRUKL to be run- may not be possible before planning submission. 10 credits expected from initial
u u ; Carb 8y available). Minimum 5 credits required for Excellent. Minimum 8 credits required for 0.65 12 7.83% 10 6.52 % 2 1.30% M&E calcs. 7 are required to meet LBC's 50% energy credits target. To achieve this a challenging 40% improvement over part
se and Carbon
Emissions Outstanding L2013 and 10% improvement in primary energy and heat demand gives required. Large PV array on roof required.
Energy metering systems are installed that enable at least 90% of the estimated annual energy
consumption of each fuel to be assigned at various end-use categories of energy consumin
#1 P o assigned at various enc- 8 8Y 8 065 1 0.65% 1 0.65% M&E To be included in BMS /M&E specification and locations of meters to be shown on drawings.
systems. The energy consuming systems in buildings with a total useful floor area greater than
1,000m2. are metered using an appropriate energy monitoring and management system.
Ene 02
Energy Monitoring
The building has been designed to operate without the need for external lighting.
OR
Ene 03 . The average initial Iemihous efficacy of.the‘ external light fining% with.in.the construction'zone is 065 1 0.65% 1 0.65% M&E To be included in the specification.
External Lighting not less than 60 luminaire lumens per circuit watt. All external light fittings are automatically
controlled for prevention of operation during daylight hours and presence detection in areas of
intermittent pedestrian traffic.
First Credit from BREEAM Issue Hea 04 Thermal Comfort has been achieved. Design team has
carried out analysis of the proposed building design/development to influence decisions made
MUST OCCUR NO LATER THAN : v . prop . B M € / P . . . . First Credit from BREEAM Issue Hea 04 Thermal Comfort will need to be achieved. What passive design measures are
#1 during Concept Design stage and identify opportunities for the implementation of passive design 0.65 1 0.65 % 1 0.65 % M&E . L N )
RIBA STAGE 2 ) - . . included to reduce total energy demand of the building and how these will be implemented?
solutions. The building uses passive design measures to reduce total energy demand of the
building.
Credit #1 has been achieved. The passive design analysis also includes an analysis of free
cooling and identifies opportunities for the implementation of free cooling solutions.
Ene 04 The building uses ANY of the free cooling strategies (night-time cooling, ground water cooling,
Low Carbon Design #2  displacement ventilation, ground coupled air cooling, surface water cooling, evaporative cooling, 0.65 1 0.65 % 1 0.65 % M&E VRF cooling specd so free cooling not possible
desiccant dehumidification and evaporative cooling using waste heat, absorption cooling using
waste heat, or building does not require any form of cooling).ALL occupied spaces should use the
free cooling strategy
LZC feasibility study carried out no later than RIBA Stage 2. A local LZC technology/technologies
MUST OCCUR NO LATER THAN has/h b ified for the building/devell tin li ith th dati f thi
#3 aS/A éYe een specitie orA e building/developmen !n .me W @ recommendations of this 0.65 1 0.65 % 1 0.65 % M&E Feasibility study being produced, PVs expected to be specified.
RIBA STAGE 2 feasibility study and results in at least 5% of overall building energy demand and/or CO2
emissions.
41 Analysis for transportation demand and energy consumption for lifts, escalators, or moving 065 1 0.65 % 1 0.65% M&E A Transport Pattern Study is to be carried out to determine a fit for purpose lift based on expected usage. Lift
Ene 06 walkways takes place. Strategy with lowest energy consumption is specified. : : i : ° manufacturer can usually provide this study & specify compliant lift.
ne
Energy Efficient
Transportation Systems # 1is achieved. Lifts use three of the following: operate on a standby-by condition on off-peak
#2 periods, energy-efficient lighting, drive controller capable of variable speed, variable voltage, 0.65 2 1.30% 2 1.30 % M&E To be included in specification. Not seen as any additional cost
variable frequency of drive motor, and has regenerative drive unit.
Ene 08 Energy efficient equipment specified for small power and plug-in equipment, swimming pools,
Energy Efficient laundry, kitchen, IT intensive areas, etc. Requires anAanaIysis fhowing the total annual 065 2 130% 2 130% M&E Client/Project Applies to fit-out of bAuiIcﬁng where relevant,. ie. off.ice equi?ment and white goods etc.
Equipment unregulated energy demand of the development and its operation and ways to reduce manager BREEAM AP has provided supplementary guidance information (29/09/14)

consumption. Check ref C and F and also CN3, CN4, CN6 and CN8
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| 0D 23 15.00 % 13.70% 13.70% |' 3.91% 3.91% |

TRANSPORT
Credits awarded on a sliding scale based on the proximity of the buildings' accessibility to the

Tra 01 public transport network. An Accessibility Index (Al) is determined by the Tra 01 Calculator Tool.

Public Transport Al must be > 2 to achieve Al credit. 3 credits awarded for an Al > 8. Development with a low Al 1.00 3 3.00 % 3 3.00 % Transport consultant Assessor Central london site expected to do well. TFL report generates Al of 14.1- three credits

Accessibility score can achieve 1 credit if the building has a dedicated bus service or shuttle. For multi-res,
default hours of operation is 08.00-19.00
Building located in close proximity to local amenities which are likely to be frequently required

Tra 02 and used by building occupants and where building type is indicated to have core amenities at 1.00 2 2.00 % 2 2.00 % Assessor Transport consultant [Central london site expected to do well. Initial review of google maps confirms this

Proximity to Amenities least two of them must be provided as part of the total number required as per Table 31 of the . Rt : P P . 8008 P :
BREEAM manual
Compliant cycle storage spaces that meet the minimum levels set out in Table 32 of the BREEAM
manual.

#1is achieved. Provide two of the four options: 1) showers, 2) changing facilities, 3) lockers, 4] . . N : " - " :

gzl(i):: ciities :tpaac:zplanning- occurs at RIBA drying space for clothes. P ) ) ging ) ) 1.00 1 100% 1 1.00% Architect i\rz‘r:te;: ;%I:g:fdesén;:zc:np;l: izzz;er;i;z:izlum so high risk; Cycle storage require 1 cycle per 2 residents, plus 1

8 Showers, 1 for every 10 cycle storage spaces, subject to a minimum provision of one shower. ycle p a
Changing facilities, same number of cycle storage spaces or showers provided. Lockers, at least
equal to the number of cycle spaces required. A dedicated drying space for the drying of wet
clothes.
Tra 04 The car parking capacity benchmarks for compliance (parking spaces per building users) can be
Maximum Car Parking . P 8 capacity . P P .g P . P Ag o 1.00 2 2.00 % 1 1.00 % Architect Unlikely to be achieved- Architect to review
N found in table - 33. The Accessability Index must be determined prior to assessing this issue.

Capacity
Atravel plan is developed specifically for the site as part of the feasibility and design stages

Tra 05 which considers all types of travel relevant to the building type and users. Travel plan must Client/Project A compliant Travel Plan is required to be developed, from early stage D. This can be a site wide travel plan that is
. . . 1.00 1 1.00 % 1 1.00 % Transport consultant .

Travel Plan include a package of measures that have been used to steer the design of the development in manager updated to reflect the new proposed building.
order to meet the travel plan objectives and minimise car-based travel patterns.

Transport totals: 1.00 9 9.00 % 7.00% 7.00 % 1.00% 1.00 %

'WATER
Credits awarded on a sliding scale based on the percentage improvement in water usage over a
baseline notional building. Must use the Wat 01 calculator to determine final number of credits Woods baggot to provide sanitary ware schedule

- L o - . -

'Wat 01 ) .awarded. Minimum for one credit |.s 12.5% |mProvement, 5 credits a.warded for 55% ) 078 5 3.89% 5 156 % Architect- Woods baggot M&E Lt.)w flow taps, shower.s and \.ow flush.vo\ume.WC s. to be .speclfled. ) )

Water Consumption improvement or better. The following domestic scale water consuming components are included:| High volume showers if required may jeapordise this credit hence medium risk
WCs, urinals, taps, showers, baths, dishwashers, washing machines. Grey water and rainwater 2 credits is 25% percentage improvement over baseline building water consumption
collection systems are taken into account in the calculator tool.

Where a water meter with a pulsed output will be installed on the mains supply to each
building/unit. Water-consuming plant or building areas that consume 10% or more of the

Wat 02 L bu\l.dlng s tot.al water demand must ?e f_ltmd with sub meters or have water mt.)nltor\ng - 0.78 1 0.78% 1 0.78 % M&E Water meters to be included in specification and shown on drawings

Water Monitoring equipment with pulsed output enabling it to connect to a BMS system. If the site has an existing
BMS belonging to the same owner as the new development, the meters must be connected to
this system.

Leak detection system capable of detecting a major water leak on the mains water supply within
#1 - ! v P . 8 J . pRly Wi 0.78 1 0.78 % 1 0.78 % M&E Assumed a leak detection system will be in place.
the building and between the building and the utilities water meter.
Wat 03
Water Leak Detection . o -
One of the following types of flow control devices is fitted to each WC area/facility to ensure
4 Wateronly supplied when needed: time controller, programmed time controller, volume 078 1 0.78% 1 0.78% M&E Flow control devices will be fitted to each WC area/facility.
controller, presence detector, or central control unit. Criteria does not apply to single WC - in
these instances, shut-off could be provided via the same switch that controls the lighting.
Wat 04 Where no planting is specified in Design team has identified all unregulated water demands that could be realistically mitigated or|
the devel t, this i is not duced. Systs hi b identified to red th lated water d d,
Water Efficient € development, this Issue is no reduced. Jystems or proces.ses ave been IV ent \é ore ucejv © .unregu ate .wa er ema.n ’ 0.78 1 0.78% 1 0.78 % Architect Landscape architect [If no irrigation, achieved by default. RW harvesting for irrigation achieves this credit.
B assessed. and demonstrate, through either good practice design or specification, a meaningful reduction in

Equipment -
the total water demand of the building.

Water totals: 0.78 9 7.00 % 4.67% 4.67 % 0.00% 0.00 %
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MATERIALS

Credits are determined by the Green Guide to Specification for the major building/finishing

Mat 01 elements and the Mat 01 Calculator Tool. For Multi-residential, this includes external walls, . . . . N A .
B . . . . . 0.96 6 579 % 2 193 % Architect Structural Engineer |Materials TBC, however, 2 Credits are required to be achieved as a minimum.
Life Cycle Impacts windows, roof, upper floor slabs, internal walls, floor finishes/covers. Green Guide ratings are
based on a score of E to A+, where more points are gained with A+.
Mat 02 At least 80% of the external hard landscaping and boundary protection (combined) achieves A or Materials TBC, easy credit to achieve if the specification of materials for boundary protection and external hard surfaces
Hard Landscaping and . N ) ; ping e VP 0.96 1 0.96 % 1 0.96 % Architect Landscape architect ’ y N P Ve
N A+ rating, as defined by the Green Guide to Specification have A/A+ green guide rating.
Boundary Protection
Pre-requisite
Criterion 1 (timber based products A‘II tblm?er and timber based products used on the project is 'Legally harvested and traded
are 'legally harvested and traded timber'.
timber') is a minimum #1,2 o ) o ) . 0.96 1 0.96 % 1 0.96 % Architect SE/Contractor
. B The principal contractor sources materials for the project in accordance with a sustainable
requirement, though it does not
Mat 03 procurement plan.
" : ain a credit alone. :
Responsible Sourcing of]| 9
Materials
Up to 3 credits can be awarded where the applicable building materials (refer to Table - 43 of Materials in key building elements to have required certification. BREEAM AP to provide specification clauses
#3 BREEAM 2014 Manual) are responsibly sourced in accordance with the BREEAM 2014 0.96 3 2.89% 1 0.96 % Architect SE/Contractor ) s v _m_ "8 ) V_ quired certt IFA ! o provi peciicat uses-
Credits are very difficult to achieve - requires careful specification and procurement.
methodology.
Mat 04 All new insulation specified for external walls, ground floor, roof, and building services must be
Insulati assessed. The Insulation Index for the building insulation is > 2.5, as determined by the Mat 04 0.96 1 0.96 % 1 0.96 % Architect M&E Applies to services & fabric insulation
nsufation Calculator Tool.
Mat 05 Areas of the building identified, both internal and external, where vehicular, trolley, and Building to include suitable durability and protection measures or designed features/solutions to prevent damage to
Designing for Durability pedestrian movement occur. Design must incorporate suitable durability and protection 0.96 1 0.96 % 1 0.96 % Architect vulnerable parts of the internal and external building and landscaping elements. And select materials that protect
and Resilience measures to prevent damage to vulnerable parts of the building. building from degradation. Some guidance has been provided by Asssesor (29/09/14) for first part of credit.
Mat 06 Material MUST OCCUR AT RIBA STAGES 1, 2, Design/Construction team must identify, investigate and implement measures to optimise 0.96 1 0.96 % 1 0.96 % Architect Structural Engineer, [This new credit focuses on rewarding refurbishment and fit out projects that have identified actions to optimise material
. .96 % I
Efficiency 3&4 material use at all stages of the project. M&E efficiency throughout the scope of the project. Riba stage 2:Stage C workshop meeting was held and minutes taken.
Materials totals: 0.96 14 13.50 % 7.71% 771% 0.00% 0.00 %
WASTE
There is a compliant Resource Management Plan. Where demolition must occur, a compliant pre: Possible score will depend on the construction method. For one credit, amount of waste generated per 100m2 should be
demolition audit must take place. Non-hazardous construction waste (excluding demolition and less than 13.3 m3 or 11.1 tonnes. For two credits, less than 7.5m3 or 6.5tonnes.
#1 excavation waste) generated by the building's design and construction meets or exceeds 1.06 3 3.19% 2 213% 1 1.06 % Contractor
Wst 01 resource efficiency benchmarks as set out in the BREEAM 4014 Manual. The less waste To be included in the Contractor's Prelims.
Construction Waste generated by area or weight earns more credits.
Management
The following percentages, at a minimum, of non-demolition and demolition waste (where
#2 applicable) generated by the project have been diverted from landfill: Non-demolition - 70% by 1.06 1 1.06 % 1 1.06 % Contractor
volume or 80% by weight. Demolition - 80% by volume or 90% by weight.
The percentage of high grade aggregate that is recycled or secondary aggregate, specified in
each application (present) must meet the following minimum % levels (by weight or volume) to
Wst 02 contribute to significant use of (25% or more) secondary or recycled aggregates in high-grade
Recycled Aggregates building aggregate uses. High grade uses include structural frame, floor slabs, base for paved 1.06 1 1.06 % 1 1.06 % Structural Engineer Contractor Could be considered if required, however seen as difficult to achieve.
V! BEres areas, pipe bedding, gravel landscaping, etc. Aggregates must be either obtained on site,
obtained from a waste processing centre within a 30km radius of site, or obtained from a non-
construction post-consumer or post-industrial by-product (i.e. fly ash or slag).
The following guide for minimum storage space provision should be used:
1.At least 2m2 per 1000m2 of net floor area for buildings < 5000m2
R Where dedicated, accessible, and properly sized storage space is provided for recycling. Where . P - 8
Wst 03 Space planning- occurs at RIBA . o ) . . 2.A minimum of 10m2 for buildings > 5000m2
N consistent generation in large volumes of waste or compostable materials are generated, 1.06 1 1.06 % 1 1.06 % Architect Client L - . . . .
Operational Waste stage 2 . L ) . 3.An additional 2m2 per 1000m2 of net floor area where catering is provided (with an additional minimum of 10m2 for
compactors, balers, and/or composting vessels or facilities with water outlet must be provided. o
buildings 2 5000m2).
Composting or organic waste collection included? proposed location?
This is potentially a significant piece of work, requiring feedin from many design team members in a very short space of
time.
If undertaken, th t should the followi t: :
Conduct a climate change adaptation to climate change strategy appraisal for structural and 1 ul:a:an: izz;ltiﬂec:tsizissmen shoulld cover the Tollowing stages
Wst 05 Adaptation to  |MUST OCCUR NO LATER THAN fabric resilience by the end of Concept Design by carrying out a systematic risk assessment to . )
1.06 1 1.06 % 1 1.06 % Structural Engineer AR/M&E 2. Hazard assessment

Climate Change

RIBA STAGE 2

identify and evaluate the impact on the building over its projected life cycle from expected
extreme weather conditions arising from climate change.

3. Risk estimation
4. Risk evaluation
5. Risk management

Arthur West House,
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Wst 06 Functional

MUST OCCUR NO LATER THAN

Client and design team to undertake a building-specific functional adaptation strategy study by

Strutural/M&E/Client/

Assessor has circulated report structure. The study should consider:

1.The potential for major refurbishment, including replacing the fagade.

2.Design aspects that facilitate the replacement of all major plant within the life of the building e.g. panels in
floors/walls that can be removed without affecting the structure, providing lifting beams and hoists.

Adaptability RIBA STAGE 2 Concept Des\g.n which includes recommendations for measures in to be incorporated to facilitate 1.06 1 1.06% a A8 Architect project manager  [3.The degree of adaptability of the internal environment to accommodate changes in working practices.
future adaptation. - . . .
4.The degree of adaptability of the internal physical space and external shell to accommodate change in-use.
5.The extent of accessibility to local services, such as local power, data infrastructure etc.
Waste totals: 1.06 8 8.50 % 5.31% 531% 3.19% 3.19%
LAND USE & ECOLOGY
#1 At {east 7?% of the pr?posed footpr.mt |§ or\ ab are? of land Whlf:h has previously been occupied 1.00 1 1.00% 1 100% Architect Architect; quick calc
by industrial, commercial or domestic buildings or fixed surface infrastructure.
LEO1
Site Selection Site is deemed to be significantly contaminated as confirmed by a contaminated land specialist's
site investigation, risk assessment, and appraisal. Client must confirm that remediation has . N o L .
#2 . N . " 1.00 1 1.00 % Structural Engineer Credit not sought because it is currently expected that the site is not contaminated.
occurred in accordance with the remediation strategy set out by the contaminated land
specialist.
Ecologist has been appointed.
Survey_ t'u occur before any #1 Land within the.Constructlon .Zone s deflr?ed as belr.\g of Low Ecological Value (by using the 1.00 1 1.00 % 1 1.00 % Porject manager: Ecologist Architect Site has been defined as low ecological value.
demolition BREEAM checklist, or by a Suitable Qualified Ecologist). ) ) ) L
Ecologist has provided information in the template format
LE 02
Ecological Value of Site Ecologist cofirmed that there are areas of ecological value, which can be preserved through project programming;
and Protection of Ecol. "clearance of vegetation must be avoided between March and August. "
Features Architect If programming is not possible, a clearance proceudre has been described whcih may take several weeks.
#2 All existing features of ecological value will be retained and protected during construction. 1.00 1 1.00 % 1 1.00 % Porject manager: Ecologist Landscapt’e If the works are not able to be programmed as such, and teh clearance programme is not followed for any protectted
’ specieis discovered on site, this credit will not be achieved.
Protection of trees- a method is proposed invloving protection zones.
Requirements to be addedd to contractors prelims
Two credits awarded where the change in ecological value of the site is equal to or greater than Architect Ecologist has confirmed,. Given 150m2 green roof plus 8 species /hectare landscaping will likely give an increase from
#1 zero, i.e. no negative change. Must be proven by either using the LE 03/LE 04 Calculator Tool, or 1.00 2 2.00 % 2 2.00 % Porject manager: Ecologist Landsca é 0.77 to 3.93= an increase of 3.16 taxon richness.
LE03 by a Suitably Qualified Ecologist. nascape, Two credits can be achieeved if recommendations are written into the landscape spec.
Minimising Impact on
Existing Site Ecology
One credit awarded where change in ecological value of site is less than zero but equal to or
#2 greater than minus 9, i.e. a minimal change. Must be proven by either using the LE 03/LE 04 1.00 0.00 % n/a as full two credits have been achieved above
Calculator Tool, or by a Suitably Qualified Ecologist (SQE).
Suitable Qualified Ecologist (SQE) is appointed no later than RIBA Stage 1 to report on enhancing
MUST OCCUR NO LATER THAN 41 and protecting the ecology of the site. SQE must provide an Ecology Report based on a site visit. 1.00 1 1.00% 1 100% Porject manager: Ecologist Architect, Landscape, Ecologlst. has given requirements which must be included in Prelims for contractor, and in external lighting design, and in
RIBA STAGE 1 . N M&E landscaping proposals.
General recommendations made by SQE must be implemented.
LE 04
Enhancing Site Ecology #Lis achieved. Recommendations of the Ecology Report for enfiancement and protection have Ecologist has confirmed that increase in species will occur from 7 to 44= and increase of 37 plant types. Thi qualifies for
MUST OCCUR NO LATER THAN =9 been implemented, and the SQE confirms that this will result in an increased ecological value of 100 1 1.00% a o] Ecologist Architect, gld't ! P a P vpes. Thi g
RIBA STAGE 1 the site of greater than 6 plant species. LE 03/LE 04 Calculator Tool has been used using actual : S : cologt Landscape, one crecit. . .
. Proposals to be included in landscape scheme
plant species numbers.
Suitable Qualified Ecologist (SQE) is appointed prior to commencement of activities on site. SQE Ecologist has confirmed which speciies are presnet that require protection.
LE 05 confirms compliance with all UK/EU legislation relating to protection and enhancement of Contractor/AR A landscape/management plan has been produced. Confirm in wiriting that this is adopted by the client.
ecology, and a Syear landscape/management plan is produced and the Client and the Contractor . N ’ Protection of trees- a method is proposed invloving protection zones whcih should be accpeted by contractor/client
Long Term Impact on N L ) N 1.00 2 2.00 % 2 2.00 % Ecologist project manager, N ) ) .
Biodiversity carry out a number of actions to minimise the longer term impact of the site. Number of Client Protected species- a construction program and clearance procedure have been defined by the ecologist and should be
applicable actions (from the list of potential actions in the BREEAM Technical Guide p. 346) accpeted by contractor/client
determines the number of credits achievable in this issue. Additional measures in table 55 also need to be addressed.
Land use & Ecology totals: 1.00 10 10.00 % 8.00% 8.00 % 1.00% 1.00 %
POLLUTION
Building does not require refrigerants (3 credits), or
All systems (with electric compressors) must comply with the requirements of BS EN 378:2008
Pol 01 and have a Direct Effect Life Cycle CO, of < 100kgCO,./kW (2 credits) or < 1000kgCO,./kW
) ! ' e Ly 20 BCO2/KW ( ) €C0s/ 077 3 231% 1 077 % 2 1.54% M&E To review with heat pump supplier
Impact of Refrigerants cooling capacity (1 credit). Another credit cab be awarded where a permanent automated
refrigerant leak detection system or an in-built automated diagnostic procedure for detecting
leakage has been installed.
Pol 02 Plant installed to meet delivered heating has a low dry NO, emission level (< 40 mg/kWh to <
- 8 v NOx ¢ e/ 0.77 3 231% M&E VRF heating prevents this credit
NOXx Emissions 100 mg/kwWh)
Site is Low Flood Risk which is confirmed by a site-specific Flood Risk Assessment (2 credits), or
=0 if site is medium or high flood risk and not in a Functional Floodplain, and ground level of 077 ) 150% 2 BT Structural Engi A it Itant needs to b inted t £ a it ific FRA. What is the flood risk of the site?
building and access to building and site are at least 600mm above the design flood level - must . - ° . ructural tngineer pRropriate consultant needs to be appointed to carry out a site specitic ) atls the Tloodrisk of the site«
be confirmed by Flood Risk Assessment.
Appropriate consultant appointed to carry out the following analysis: Peak run-off from site to
#2 watercourses is no greater for developed site than it was for pre-developed site - calcs should 0.77 1 077 % 1 0.77 % Structural Engineer Calculations to be performed to confirm, but currently expected to be achieved.
include allowance for climate change.
Pol 03 Appropriate consultant appointed to carry out the following analysis: Flooding will not occur in
Surface Water Run-off event of local drainage system failure and either: post development run-off volume, over
#3 deve.lopment lifetime, is no greater than it would have been prior to de.velopme.nt - any additional 0.77 1 077 % 1 0.77% Structural Engineer Calculations to be performed to confirm, but currently expected to be achieved.
predicted volume for the 100yr 6hr event must be prevented from leaving the site. OR,
justification from the consultant that the first option is not achievable and post-development run-
off rate is reduced to a limiting discharge. Calcs should include allowance for climate change.
Appropriate consultant appointed to carry out the following analysis: no discharge from
developed site for rainfall up to 5Smm. All delivery areas designed in compliance with current . Calculations to be performed to confirm, but currently not expected to be achieved due to london clays precluding
#a 0.77 1 077 % 1 0.77 % Structural Engineer

best practice planning guidance. If project does not include any areas that are sources of
pollution, credit achieved by default.

soakway.
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Pol 04
Where the external lighting design is compliant with ILE guidance for the reduction of night time
Reduction of Night © the externay ighting design Is comp ant with ILE guidanc uet ght 0.77 1 077 % 1 077% M&E To be included in the M&E Spec.
N N N pollution and is automatically switched off between 2300 and 0700.
Time Light Pollution
Pol 05 Noise sources from development do not exceed ambient noise levels. Noise impact assessment
Reduction of Noise to be BS 4142 compliant. Credit achieved by default where there are no noise sensitive areas or 0.77 1 0.77 % 1 0.77 % Acoustician A noise impact assessment to be undertaken in compliance with BS 7445.
Pollution buildings within 800m radius of development.
Pollution totals: 0.77 13 10.00 % 5.38% 5.38% 2.31% 231%
INNOVATION
Man 03 Responsible Construction Practices Achieve Considerate Constructors score of 40 or above. 1.00 1 1.00 % 1 1.00 % Contractor Unclear whether this can be achieved however if sought then requirements to be included in the Contractor's Prelims.
Collection of occupant survey, energy consumption and water consumption data at quarterly . _— . . . . )
Man 05 Aftercare . ) . 1.00 1 1.00 % 1 1.00 % Client Client's commitment to provide annual energy and water consumption and occupant satisfaction data for 3 years.
intervals for the first three years of building occupancy
Hea 01 Visual Comfort Achieve daylight factor of 3% in 80% of spaces. 1.00 1 1.00 % Not sought
Products listed in Table - 18 under A) meets the testing requirements and emission levels criteria
Hea 02 \ndoor Air Quali for Volatile Organic Compound (VOC) emissions. and products under B) to F) the formaldehyde 1.00 5 2.00% Not sought
Rl emission levels have been measured and found to be less than or equal to 0.06mg/m3 air for 1 . e e
credit or equal to 0.01mg/m3 air for 2 credits in accordance with the approved testing standards.
Reduction of Energy Use and Carbon negative building (5pts), or large offset of unregulated energy demand by a carbon-
Ene 01 o Energy & € (Spts) orlarg 8 8y v 1.00 5 5.00 % Not sought
Carbon Emissions neutral source (up to 4pts)
. Achieve a 65% potable water use consumption reduction for sanitary use via water efficient
Wat 01 Water Consumption . 1.00 1 1.00 % Not sought
components and water recycling systems.
Score 16 or higher using the Mat01 Calculator - requires almost exclusive use of A+ rated
B materials
Mat 01 Life Cycle Impacts 1.00 3 3.00 % Not sought
Or Use compliant Life Cycle Assessment software
. o . . . X
Mat 03 Responsible Sourcing of Materials Using th.e Mat03 (.Salculator, 79/6 of the total points available are achieved (i.e. extremely 1.00 1 100% Not sought
responsible sourcing of materials).
2 : 3
Construction Site Waste Low amount of wafte gen}erated per 100r?1 ofgmss internal ﬂoor.area (<1.6 m” by volume or
Wst 01 Management <1.9 tonnes by weight), high amount of diverting waste from landfill (non-demo waste: 85% by 1.00 1 1.00% 1 1.00% Not sought
volume or 90% by weight, demo waste: 85% by volume, 95% by weight)
Total amount of recycled and/or secondary aggregate is greater than 35% (by weight or volume)
Wt 02 Recycled Aggregates of the total h\gh—gn.adevaggrega.te specified for the project AND the percentage of hlgh—grade 1.00 . 100% Not sought
aggregate per application that is recycled and/or secondary meets the corresponding exemplary
requirement (by weight or volume) as defined in the BREEAM New Construction 2011 manual.
An exemplary credit is awarded where a number of BREEAM issues such as Hea 04, ene 01, ene
Wst 05 Adaptation to Climate Change 94, wat 01, rr.|at 05 and pol 03 aim tov erv\courage ar.|d s.upport efforts to mitigate the future. 100 1 1.00% Not sought
impacts of climate change on the building by considering a number of relevant factors during the
design stages.
Innovation totals: 10.00 18 10.00 % 1.00% 1.00 % 2.00% 2.00 %
OVERALL TOTAL 143 110.00 % 74.73% 7473 % 13.98% 13.98 %
Minimum requirement for an 'Excellent’ rating = 70% Targeted Score 74.73 %
Minimum requirement for a 'Very Good' rating = 55% Possible Additional Score 88.71%
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13.0 APPENDIX 2 - CODE FOR SUSTAINABLE HOMES PRE-ASSESSMENT
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14.0 APPENDIX 3 — EXAMPLE SAP DER WORKSHEET
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15.0 APPENDIX4 - COMMUNAL AREAS BENCHMARK CARBON ANALYSIS

15.1 General strategy

The communal areas will generally be serviced by the same or similar systems to the specialist accommodation for older
people. Heating and cooling will be provided by Air Source heat Pumps (ASHP) as part of a Variable Refrigerant Flow
(VRF) system. This heat/cooling will be supplied via warm air Fan Coil Units (FCUs). For the water supply low-flow fittings
will be installed throughout.

Ventilation will be provided by heat recovery Air handling Units (AHUs). Low energy lighting will be used throughout and
power will be provided to electrically sub-meterd zones. Controls will be via BMS with manual interfaces.

15.2 Benchmark Carbon Analysis

A benchmark carbon analysis of the communal areas has been carried out in order to analyse their carbon emissions and
energy efficiency, and demonstrate their compliance with Part L2A of the Building Regulations, BREEAM Multi-
residential and the CPG3. The specialist accommodation areas were modelled using the Standard Accredited Procedure
(SAP).

The benchmark data for the analysis was obtained from carbon data from Bartram’s Convent, a similar and recent
Pegasus Life project with a combination of specialist accommodation for older people and communal facilities. The data
from the Bartram’s Convent model was utilised to estimate the baseline carbon emissions for Arthur West House. Once
the baseline has been established, it was assumed that the communal emissions would improve at the same rate as the
specialist accommodation emissions because the same benefits were added at each stage. The graph below shows the
proportions of carbon emissions from the specialist accommodation and communal areas at each stage of the energy
hierarchy.
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Graph — Regulated CO, emissions for the specialist accommodation and communal areas at each stage of the energy
hierarchy

This benchmark analysis will be followed up by a full model of the communal areas at the next stage.
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16.0 APPENDIX 5 - ALTERNATIVE SERVICES STRATEGY

16.1 Alternative Strategy Description

An alternative services strategy to the one described in this statement is also

being considered. The alternative strategy is a full electric system: Air Source Heat

Pumps (ASHP) would be used to provide the heating, cooling and domestic hot
water using a whole-building Variable Refrigerant Flow (VRF) system.

The Domestic Hot Water (DHW) and heating would be decentralised, with one
refrigerant-to-water ‘Hydrobox’ unit and DHW cylinder per flat. No hot water
circulation is required, and individual Hydroboxes provide improved control to
each flat.

This arrangement would remove the need for any gas-fuelled space or water
heating. This changes the building type as seen by the SAP software, which
improves the score.

16.2 Carbon Analysis for alternative strategy

A carbon analysis for this alternative option was run alongside the main carbon

analysis. The methods described in Section 9 were used to assess the emissions.

The results are presented in the following graphs.
The key values for the analysis of this option are as follows:

e CO, Savings over baseline: 50%

e  Reduction in carbon emissions through use of on-site renewable energy

generation: 20%
® BREEAM energy credits:10/15
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Graph — Residential and communal contributions to regulated CO2 at each

stage of the Energy hierarchy for alternative option
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Graph — Regulated and unregulated CO2 emissions at each stage of the Energy
hierarchy for alternative option
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Graph — Regulated and unregulated Energy demand at each stage of the

Energy hierarchy for alternative option

16.3 Comparison
Both of these options meet the targets set out in the planning policy.

Option A is the main strategy set out in this document. It consists of heating
and cooling provided by ASHPs on a building-wide VRF system. DX Fan coil units
are used to emit heat and cooling. Heating and cooling can be provided
simultaneously, and heat recovery canbe used across the system to save
energy. DHW is provided by communal gas boilers on a centralised system,
circulating Low Temperature Hot Water (LTHW) to Hydraulic Interface Units
(HIUs) in flats where it is used to heat water for domestic use. All other aspects
of the scheme are the same between the two options.

Option B is as described in section 16.1, with heating, cooling and DHW
supplied by the air source heat pumps. On this system simulaltaneous heating
and cooing cannot occur within flats, and heat recovery can not be used. The
Part L improvement increases due to a higher baseline, and better performance
for all-electric systems.

Regulated carbon emissions for both options are compared in the table below.
It can be seen that overall Option B leads to fewer carbon emissions. Both
options meet the Planning policy targets.
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Graph — Comparison of regulated CO2 emissions for the two service strategy
options



17.0 APPENDIX 6 — DISTRICT HEAT NETWORKS

The following email demonstrates that the scheme does not currently have the option to connect to an existing heat network.
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