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1.0 Introduction

This document is a whole life carbon assessment for the development at the former MSD
Facility, Breakspear road, Ickenham in the London Borough of Hillingdon. This
assessment has been prepared in accordance with GLA guidance and guidance set out
in the RICS PS whole life carbon assessment for the built environment guidance.

This report will be presented in conjunction with GLA WLC templates to ensure that the
Breakspear road development meets all planning requirements.

Scope

The scope of work is defined by the RICS PS whole life carbon assessment for the built
environment guidance in conjunction with the GLA WLC guidance document published in
March 2022, a summary of building elements included can be seen in the adjacent table.
Life cycle stages A1-A5, B1-B7, C1-C4 and module D have been included for all building
elements where appropriate. At least 95% of building materials are included within the
results.

A1)

(A2

Figure 1

Demolition
Substructure
Superstructure
Finishes

Fittings, furnishings, and equipment
(FF&E)

Building Services

Prefabricated Buildings and Building
Units

Work to Existing Building

External works

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes
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2.0 Description of the development
The proposed site

The proposed site is set to consist of 4 no. warehouses and 1 no. office buildings, plans

The Existing Site

The proposed location is a vacant site adjacent to the Breakspear Road, highlighted in of proposed site are in figure 3. Area plan for the proposed site can be seen below:
figure 2
Block 1 00 645
01 645
Block 2 00 900
01 900
Figure 2 Figure 3 Block 3 00 900
The existing site has 16 no. existing buildings all of which are currently vacant and
comprises a range of built structures, hardstanding, and poor-quality landscaping. 01 900
Immediately to the south of the site, is occupied by HS2. These works occupy land that
was formerly part of the MSD site Block 4 00 900
The subject lands have been vacant for circa 2 years following the site becoming surplus o1 900

to MSD requirements. This is a previously developed site with extensive hardstanding
and built structures, however, buildings are small, not fit for purpose and the layout is
convoluted and therefore not suitable for reuse for a modern employment operator. The Block 5 00 480
previous employment use was a mix of office, light industrial, and research facilities.

Total 7170
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3.0 Regulations and Technical Guidance

London Policy

The New London Plan 2021 has introduced a range of topics including areas relating to
whole life carbon assessment. Sections relating to a WLC are covered in section S| 2
(specifically point F) and can be seen below:

Policy Sl 2 Minimising greenhouse gas emissions

A Major development should be net zero-carbon.™" This means reducing
greenhouse gas emissions in operation and minimising both annual and peak
energy demand in accordance with the following energy hierarchy:

1) be lean: use less energy and manage demand during operation

2) be clean: exploit local energy resources (such as secondary heat) and
supply energy efficiently and cleanly

3) be green: maximise opportunities for renewable energy by producing,
storing and using renewable energy on-site

4) be seen: monitor, verify and report on energy performance.

B Major development proposals should include a detailed energy strategy to
demonstrate how the zero-carbon target will be met within the framework of
the energy hierarchy.

(5 A minimum on-site reduction of at least 35 per cent beyond Building
Regulations™? is required for major development. Residential development
should achieve 10 per cent, and non-residential development should
achieve 15 per cent through energy efficiency measures. Where it is clearly
demonstrated that the zero-carbon target cannot be fully achieved on-site,
any shortfall should be provided, in agreement with the borough, either:

1) through a cash in lieu contribution to the borough's carbon offset fund, or
2) off-site provided that an alternative proposal is identified and delivery is
certain.

D Boroughs must establish and administer a carbon offset fund. Offset fund
payments must be ring-fenced to implement projects that deliver carbon
reductions. The operation of offset funds should be monitored and reported
on annually.

L] Where zero-carbon is used in the Plan it refers to net zero-carbon - see Glossary for
definition.
pez Building Regulations 2013. If these are updated, the policy threshold will be reviewed.

https:/fwww.govukigovernment/publications/conservation-of-fuel-and-power-approved-
document-|

E Major development proposals should calculate and minimise carbon
emissions from any other part of the development, including plant or
equipment, that are not covered by Building Regulations, i.e. unregulated
emissions.

F Development proposals referable to the Mayor should calculate whole life-
cycle carbon emissions through a nationally recognised Whole Life-Cycle
Carbon Assessment and demonstrate actions taken to reduce life-cycle
carbon emissions.

RICS Professional Statement

GLA guidance mandates the use of the RICS PS to inform the method for WLC
assessments for use in GLA planning applications. The objective of the RICS PS as set
out within the introduction of the document is to:

“Standardise whole life carbon assessment and enhance consistency in outputs by
providing specific practical guidance for the interpretation and implementation of the
methodology in EN 15978 in carbon calculations — see section 2 for more detail. This is
to achieve coherent and comparable results that can be used to benchmark the whole life
carbon performance of built assets.”
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4.0 Methodology

The Whole life Carbon emissions of the building is calculated from combining the
operational carbon emissions with the embodied carbon emissions. Full details of
operational energy modelling can be found in the accompanying Energy Strategy. Section
4 of this report will outline the methodology used in completing embodied carbon
modelling.

One Click LCA has been selected to carry out the WLC assessment using their GLA
compliant tool which is aligned with the RICS PS.

Pre-Construction Demolition

The GLA WLC guidance issued in March 2022 mandates that applications include carbon
figures associated with pre-construction demolition section 3.1.4 states:

“To calculate the carbon emissions associated with pre-construction demolition, actual
figures should be used where possible. If actual figures are not available, applicants can
apply a standard assumption of 50kgCO2e/m2 to the GIA of the existing areas being
demolished that fall within the boundary line.”

At this stage of the design actual carbon figures for pre-construction demolition are not
available therefore GLA guidance has been used and a figure of 50kgCO2e/m2 will be
used to account for pre-construction demolition.

Material Selection and Accuracy

At this early design stage, a cost plan is unavailable so in order to maintain accuracy in
the embodied carbon assessment requests for information (RFI) have been sent to
various members of the design team to ensure accuracy in material inputs. 3D thermal
models have also been used to inform the quantities of materials.

GLA guidance states that when it is too early in the design process for specific
manufacturers to be known for materials:

“Then sector level data (e.g. EPDs that use data covering several manufacturers) should
be used”

In line with this approach generic material EPDs have been selected, a full list of EPD
databases used can be found in Appendix C.

To Ensure accuracy in the post construction stage of the assessment specific materials
and quantities should be provided and approved by the quantity surveyor.

Maintenance and Repair Emissions (B2 and B3)

The GLAs guidance on WLC assessments published in March 2022 recognises the
difficulty of calculating maintenance and repair emissions at the early design stage.
Section 2.5.12 of the guidance states:

“During the design stage, modules B2 and B3 will be more challenging to estimate.
Applicants can estimate how much electricity may be used multiplied by the expected
number of days of planned maintenance each year. Alternatively, for module B2
emissions, a total figure of 10 kgCO2e/m2 gross internal area (GIA) may be used to cover
all building element categories, or 1 per cent of modules A1-A5, whichever is greater. For
module B3 emissions, these may be estimated as 25 per cent of module B2, as per the
RICS PS (item 3.5.3.3).”

At this stage of the Breakspear development estimates on electricity usage for
maintenance and repair are not available therefore the GLA figures of 10 kgCO2e/m2 for
module B2 have been used and 2.5 kgCO2e/m2 for module B3. When reporting the
figures, the standard emission rates have been split between the RICS categories in line
with the breakdown of a typical development in the GLA guidance, the breakdown can be
seen below.

Substructure: 1 per cent
Superstructure: 4 per cent
Fagade: 21 per cent
Internal finishes: 27 per cent
FFE: 9 per cent
Services/MEP: 35 per cent
External works: 3 per cent
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Operational Energy Analysis

Operational energy analysis for the project has been carried out using EDSL TAS
modelling software which is approved for UK building regulations Part L modelling
amongst other outputs. TM54 modelling is not yet available at this stage of development
to calculate unregulated energy loads. The BRUKL produced from the TAS model
however allows for unregulated loads to be calculated and input into the One Click LCA
software. One click can then calculate the operational energy consumption over the 60
year life cycle selected for the WLC assessment. TM54 modelling will be considered as
design develops.

Regulated energy has been calculated to result in 895,992 kg CO2e with unregulated
sources resulting in 1,522,844 kg CO2e. This results in total B6 emissions of 2,394,451
kg CO2e or 349 kg CO2e/m2 GIA

Full details of the operational energy analysis can be found in the supporting energy
strategy.

MEP Systems

At the early stage of design specific manufacturers have not yet been selected for MEP
systems, in order to carry out TM65 analysis manufacturers need to be contacted in order
to give a material breakdown of their products. As this is not possible generic MEP
systems have been selected in order to estimate embodied carbon of the MEP systems.
Full details of the generic materials selected and the EPD database they are selected
from can be seen in Appendix C.

Refrigerants

The GLA WLC guidance published in March 2022 has placed emphasis on the need to
report emissions due to refrigerants. As the site at Breakspear road will utilise air source
heat pumps for heating and cooling. There will be refrigerant usage on site therefore this
has been included in WLC calculations. At this stage of design it is assumed that R-410A
will be used in the heat pumps, full details of refrigerant use can be seen in the table
opposite.

R-410A 43 2087.5 4 98

Ensuring Data Quality

To ensure data quality the GLA WLC guidance mandates the use of third-party quality
assurance mechanisms to ensure accuracy in WLC studies, section 2.3.3 states:

“Applicants and developers should adopt third-party quality assurance mechanisms to
ensure accuracy in their submissions.”

In order to ensure data quality throughout IN2 have sent RFIs to various members of the
design team to ensure accuracy in material selections. One click LCA includes a
completeness and plausibility check feature which was used throughout the study to
ensure all features required for the WLC assessment were captured and accurate. IN2
also employed a thorough internal quality assurance process ensuring all work is
reviewed and any necessary changes made before issue.
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5.0 Results

Below are results of the WLC study carried out for the development at Breakspear Road
South.

Full results of the WLC assessment can be seen in appendix A of this report along with
the accompanying GLA WLC spreadsheet.

Modules A-C
(excluding B6-
B7; including
sequestered
carbon

Module A1-A5
(excluding

Modules B-C (excl
B6 & B7)
sequestered carbon)

TOTAL kg COz2e 2,297,969 1,701,185 3,982,790
TOTAL kg 320.5 237.3 555.480
CO2e/m? GIA

TOTAL kg CO2e - Life-cycle stages

Al-A3 Materials

A4 Transportation

AS Site

Bl Use phase

B4 Replacement

B6a Regulated Energy

B6b Unregulated Energy

B7 Water

C1-C4 Module C1-C4 (excl. biogenic carbon)
C2 Waste transport

C3 Waste processing (excl, biogenic carbon)

4 Waste disposal

200k 400k 600k 800k 1 000k 1 200k 1 400k 1 600k

(=]

1 800k

TOTAL kg CO2e - Life-cycle stages

A1-A3 Materials - 25.1%

A4 Transportation - 0.7%

A5 Site - 9.5%

B1 Use phase - 3.4%

B4 Replacement - 19.8%

B6a Regulated Energy - 13.4%

B6b Unregulated Energy - 23.4%

B7 Water - 2.2%

C1-C4 Module C1-C4 (excl. biogenic carbon) - 1.3%
C2 Waste transport - 0.8%

C3 Waste processing (excl. biogenic carbon) - 0.2%

C4 Waste disposal - 0.3%
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Comparison of Results with GLA benchmarks

The below table extracted from the GLA WLC assessment spreadsheet compares the
results for the Breakspear development with the WLC benchmarks set. The benchmarks
for an office have been chosen as most appropriate for the building type as some office
space is present at the development and there are no specific benchmarks set by the GLA
for a warehouse space.

Module Al- Modules B-  Modules A-C

A5 C (excl B6 (excluding B6-
(excluding & B7) B7; including
sequestered sequestered
carbon) carbon)
TOTAL kg COze 2,297,969 1,701,185 3,982,790
TOTAL kg CO2e/m? GIA 320.5 237.3 555.48
Benchmark Type Office
WLC Benchmark <950 <450 <1400
Aspirational WLC Benchmark <600 <370 <970

As can be seen from the table above in all categories the Breakspear Road development
is meeting and exceeding the aspirational benchmarks set by the GLA. This is as a result
of careful selection of products with low embodied carbon but also due to how the building
is classified. The majority of building is open plan warehouse spaces which will by default
have a lower embodied carbon value than a traditional office space for various factors
such as:

e  Open plan- No internal walls to account for which according to LETI can account
for around 7% of a building embodied carbon emission.

e  The Warehouse spaces will not have the same level of finish to walls, floors and
ceilings as a traditional office space would.

e  Upper Floor constructions decreased due to use of building- LETI embodied
carbon primer suggest that upper floor constructions can account for over 20%
of embodied emissions.

Other aspects of the buildings design have also contributed to the good results for
example the project has benefitted from the innovative reuse of steel from other

demolition projects.

10
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Embodied Carbon Reduction Measures

This section will discuss in more detail features included in the design to reduce embodied
carbon of the development.

511  Reuse of Materials in Office Block

A Pre-Demolition audit has deemed that the office block of the development (Block 1) is
appropriate for refurbishment rather than demolition like other buildings on the site. The
current plan for the office is to reuse as much of the existing materials as possible.

When looking at this from the WLC perspective it has been assumed that all the
substructures will be reused as well as concrete blocks, masonry mortar, steel frame and
concrete roof assembly. This reuse of existing materials on site has resulted in an
embodied carbon reduction of 177,632 kg CO.e or 24.77 kg CO,e/m? (site wide) GIA.

5.1.2 Warehouse Precast concrete section

The external wall of the 4 industrial buildings are designed to have a 2.4m high strip of
pre cast concrete wall as their base and the remainder of the wall will be constructed of
insulated sandwich panels. It was recognised in the design process that the use of GGBS
in the precast concrete sections could reduce overall embodied emissions of the project
therefore it was decided to change to a 20% GGBS concrete element. This resulted in a
saving of 10760 kg COe or 1.5 kg CO,e/m? GIA.

560
555
550
545
540
535
530
525
520
515

Optimised A-C Emissions Including
Sequestered Carbon

Baseline Optimised

11
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MATERIAL QUANTITY AND END OF LIFE SCENARIOS Product and Construction Stage (Module A) _ _ Benefits and loads beyond the system
Assumptions made with respect to boundary (Module D)

maintenance, repair and replacement Material 'end of life’ scenarios (Module C) Estimated Estimated
Building element category Material type Material quantity (kg) cycles (Module B) reusable recyclable
materials (kg) materials (kg)

Breakdown of material type in each

category For all primary building systems

Insert more lines if needed (structure, substructure, envelope, MEP | Declare 'end of life' scenario as per project’s Circular Economy
! Concrete ] senices, intemal finishes) including Statement, and used in the WLC assessment to produce Module

assumed material/product lifespans and C results
e.g. Reinforceme i i
e.g_Formwork annual maintenance/repair %

Note/example

Demolition: Toxic/Hazardous/Contaminated Material Treatment

Major Demolition Works

Temporary Support to Adjacent Structures

Specialist Ground Works

Substructure

Superstructure: Frame

Superstructure: Upper Floors
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Fuperstructurs:
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Gypeum Flarterboard 075 B Yearr Gyprum Fiesyaling kq 1,074 ke
Flaned Timber 4572 fir Euilding umnd produst reayzlking k3 48Tk
Glarr unnlinrulation panels zzEd fir Euilding LandFill k3 kg
Gyprum Flarkerboard 1079 Y earr Gyprum Rezraling k3 1,074 kg
Woodeninternal Doar 402z 0¥ oarr Waod Froduct recy cling Okq 4,023 kq
Garpot 1432 15 Yoarr Landfill kg fikq
Inkeriar paink 265 W iearr LandFilll kq itkq
Curk 05K, 35d 12 yearr Vood pradustinzineration k3 kg
Ganferenze Table 25113 12 yearr Vood pradustinzineration k3 kg
OFfice Chair 224z 12 yearr Landfill Oka kg
OFfice-Drinking uater pipeuark 9933 &r Euilding Meotal Productrecy<ling Okq agkq
Warchauro-DOrinking uater pipouark 30,36 Ar Building Motal Pradust rocyaling kg Hhikq
Heat dirkribution piping 132645 Ar Building Motal Frodust rocyaling kg 1,32k ke
A2 Ar Building Metal Fradustrearaling kq AF0ks
Ele-strizity dirkributionryrtem 132645 5 Yearr Metal Frodust rezyzling k3 1,526 ka
Goramiz Tailes EL B0 Yearr LandFilling k3 kg
Ceramiz Urinal 10z 20 Yearr LandFilling k3 kg
Faorzelain Sink d7EE 20 Y earr Landi ngq kg Okq
Erarrtap ag &r Euilding Meotal Productrecy<ling Okq 10kq
Yontilationryrkem 12121 25 ¥ oarr Meotal Productrecy<ling Okq 12,121 kq
LED liqhting 3d5 AT Yoarr Landilling kg iikq
Airraurse Heat Fumg 4104 EEYearr Metal Fradustrearaling kq A10d kg
Arphalt 3939595 0¥ earr Gt Okq 3,959,595 ka
ropracearing
_ heaeerate ® (kqGOzalba) rats
Rl 43 d 20575 3%
TOTAL 2,665,616 kg Okq £,602,511kq
intenrity (kqfmZ GIAY 1,209 kqimz GlA Okqtmz Gl& 1,200 ki me GlA
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8.0 Appendix C- EPD Databases Used

Section 4 of this report goes into detail on how material EPDs have been selected. Below is a list of all EPD databases that have been used within this WLC assessment to select generic
material types.

BRE

INIES

One Click LCA
IBU

Ift Rosenheim
Inside/Inside
RTS

EPD Norge

16
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9.0 Appendix D- Example of information Received from Design Team

Material quantities and valumes table

Project:22002 Breakspear Road South, Ickenham, Uxbridge

Date:26/06/22
Checkd by: MA

CLASS Item Material Volume | Unit Weight Unit
Concrete - Cast
FOUNDATION Piling and pilecaps 689.12 m? 17242172 kg
Insitu
Concrete - Cast
RETAINING WALLS RC Retaining Walls 514,96 m? 1288466, 744 kg
Insitu
Concrete - Cast
SLAB Slab LOO - RC Slab 926,74 m? 2318752626 kg
Insitu
Concrete - Cast
SLAB Slab LO1 - Hollowcore 228.36 m? 571376.5682 kg
Insitu
RC CONCRETE
Slab mesh, reinforcement Relnforcement -
REIMFORCEMENT £0.11 m? 4692.87 kg
bars Steel rebar
{Estimated)
COLUMNS Steel columns 5365 Steel 823 m? 6466936053 kg
BEAMS Steel beams 53565 Steel 16.17 m2 150628 8828 kg
ROOF PURLINS Metsec roof purlins Light Gauge Steel 1.73 ms 13564.20075 kg
4B .42 m# 6136368.452 kg
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