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EXECUTIVE SUMMARY

Norman Disney & Young (NDY) has been appointed by 105 Judd Street Ltd (‘the Applicant’) to produce a Whole Life Cycle
Carbon Assessment (WLCA) in support of the planning submission for 105 Judd Street, a commercial office building in the
Bloomsbury Conservation Area.

The application seeks planning permission for the partial demolition and erection of extension at part third floor, fourth
floor, fifth floor and rooftop plant in connection with the ongoing use of the building for commercial, business and service
uses (Class E); associated external alterations to the elevations, improvements to the public realm and replacement of the
existing ramp; roof terraces at levels three, four and five; provision of cycle parking, waste/recycling storage and other
services; associated external alterations’..

A Whole Life Cycle Carbon Assessment (WLCA) of the proposed Development was carried out to evaluate the environmental
impact of the proposed development during its life cycle. This study was undertaken in line with Policy SI2 of the London
Plan, 2021. The WLCA is in line with the RICS methodology as presented in the RICS Professional Statement document (RICS
PS) and the draft GLA guidance for whole life cycle carbon assessments (October 2020). This document should be read in
conjunction with the Design Access Statement (Stiff + Trevillion) and the Circular Economy Statement (NDY).

Whole Life Carbon Assessment Results

Table 1 shows the WLCA results for all lifecycle stages. The total carbon resulting from the Judd Street development is 9,577
tCO2 (1,075 kgCO2/m?), with most emissions arising from operational energy and water (34.2%) along with building services
(29.1%). Operational emissions (stages B6 & B7) amount to 3,277 tCO: (368 kgCO2/m?), this is derived from an energy use
intensity of approximately 109 kwWh/m?2. Embodied emissions amount to 6,300 tCO, (707 kgCO»/m?) with a majority of these
emissions associated with ductwork and refrigerants in building services.

Table 1: Life Cycle Carbon Results (kgCO2/m?) across all life cycle stages by building category

626 70.3

1 Substructure 6.5%

2 Superstructure 1,099 123.4 11.5%
2 Facade 255 28.6 2.7%
2 Internal Elements 0 0.0 0.00%
3 Finishes 1,094 122.9 11.4%
5 Services (MEP) 2,791 313.5 29.1%
Site 434 48.7 4.5%
Energy and water 3,277 368 34.2%

Total

Embodied Carbon

Operational Carbon
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Figure 1 shows the WLCA results by building category and material for all embodied life cycle stages (stages A-C excluding
B6&B7). The results show that most of the carbon impacts can be attributed to building services (313 kgCO2/m?), where
HVAC equipment (particularly ductwork) comprises the majority of carbon emissions (147 kgC0O2/m?) due to the high carbon
intensity of galvanised steel. Emissions arising from refrigerant use also has a significant impact on results, amounting to 59
kgCO2/m?.

Embodied carbon results (excluding operational stages B6 & B7) by building category

The superstructure and finishes are the next highest contributors to embodied carbon emissions at around 123 kgC0O2/m?
each. Carbon in the superstructure is attributed to structural steel and precast concrete (51 kgCO2/m? and 35 kgCO2/m?
respectively), while carbon in the finishes is attributed to raised access floors and galvanised steel in the framing for
plasterboard (59 kgCO2/m? and 52 kgCO2/m? respectively).
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Figure 1: Life Cycle Carbon Results (kgCO2/m?) by building category and material




Comparison to the WLC Benchmark

Figure 2 shows a direct comparison between the WLCA results for the Development and the WLC benchmark and WLC
Aspirational benchmark for stages A-C (excluding B6 & B7). The development performs better than the benchmark overall,
with a 52.8% reduction and a carbon value of 707 kgCO2/m?. The development also compares better than the WLC aspirational
benchmark, with a 21.4% decrease. The improvement in performance is due to the significant amount of structure that has
been retained for this development.
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Figure 2: Comparison of the Development to the GLA benchmark (kgCO2/m?)
Actions taken to reduce carbon

Actions to reduce the whole life emissions of the proposed Development have been implemented in the design in line with
the draft GLA whole life cycle carbon assessments guidance. The key actions taken to date include:

> Retention of building elements
» Fabric first approach to operational energy reductions
» GGBS in concrete (50-70%)

» 56% recycled steel content for structural stee sections
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1 INTRODUCTION

Norman Disney & Young (NDY) has been appointed by 105 Judd Street Ltd (‘the Applicant’) to produce a Whole Life Cycle
Carbon Assessment (WLCA) in support of the planning submission for 105 Judd Street, a commercial office building in the
Bloomsbury Conservation Area.

The application seeks planning permission for the partial demolition and erection of extension at part third floor, fourth
floor, fifth floor and rooftop plant in connection with the ongoing use of the building for commercial, business and service
uses (Class E); associated external alterations to the elevations, improvements to the public realm and replacement of the
existing ramp; roof terraces at levels three, four and five; provision of cycle parking, waste/recycling storage and other
services; associated external alterations’.

A Whole Life Cycle Carbon Assessment (WLCA) of the proposed Development was carried out to evaluate the environmental
impact of the proposed development during its life cycle. This study was undertaken in line with Policy SI2 of the London
Plan, 2021. The WLCA is in line with the RICS methodology as presented in the RICS Professional Statement document (RICS
PS) and the draft GLA guidance for whole life cycle carbon assessments (October 2020). This document should be read in
conjunction with the Design Access Statement (Stiff + Trevillion) and the Circular Economy Statement (NDY).

1.1  Project Background

The project team has engaged with carbon as a sustainability opportunity throughout the design stage. The primary action
taken in the design is the prioritisation of a ‘retention over demolition/reuse over replace’ approach to materials. This has
led to a significant portion of the building being retained, leading to lower carbon emissions and waste than a full new-build
approach.

1.1.1  Circular economy

Circular economy principles have been considered strongly through the following actions, which are detailed in the Circular
Economy Statement provided by NDY. Emissions and savings associated with these actions are not captured in the results of
this report but are discussed in section ‘3.7 Stage D emissions’. The following actions in particular influence materiality and
the carbon emissions for the development:

> Rationalised column grid and floorplate flexibility to allow for an adaptable space
» An efficient and rationalised core and structural frame
> Potential prefabrication of brick & pier cladding

» Retention of existing foundations

1.2 Assessment Background and Features

The following section outlines how key information throughout the assessment has been handled and provides notes on any
points of interest associated with the development or the assessment. Any item not highlighted in this section is following
the RICS PS guidance and any of the associated assumptions, estimates, and practices mentioned in the RICS PS document.
The study period for the assessment is 60 years, and results are given on a normalized basis using the Gross Internal Area
(GIA). The software used for the WLCA is OneClick LCA.

1.2.1 Data Collection method

An RFI was issued to the design team requesting material quantities necessary to conduct the WLCA, with the team
informed that the following hierarchy of data sources would be appropriate:

1. Material delivery records

2. Bill of Quantities

3. BIM model

4. Estimates based on consultant drawings

Given the early project stage, estimates (option 4) have been used to complete the RFI, and have been completed at a high
level (bulk quantities and averages have been given for all items with conservative assumptions). Architectural information
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has been provided by Arcadis (Quantity Surveyor), and MEP and Structural information has been provided by NDY and HTS
with support from Arcadis.

1.2.2  Operational energy (stage B6)

An operational energy modelling exercise has been undertaken following the CIBSE TM54 methodology in line with the local
planning policies and the GLA requirements. The results of this energy model have been used to inform operational energy
figures for this report, with an Energy Use Intensity of 109 kWh/m?.

This WLCA is based on the status of the electricity grid, with decarbonisation accounted for in line with RICS PS using the
National Grid Future Energy Scenario 2020. The resulting WLC emissions figures form the basis for the design decisions.
Decarbonisation is only relevant to emissions that will arise in the future, i.e. during the In-use and End of Life (EoL) of a
project —i.e. stages (B) and (C), and it can affect the carbon figures considerably. Therefore, decarbonisation factors are
applicable to operational emissions (B6) and (B7) and to the carbon savings in module (D), as these are the areas
decarbonisation is expected to have the highest impact. Results for operational carbon without decarbonisation are
presented as a part of the GLA template in Appendix 1.

1.2.3  Operational water (stage B7)
The annual water demand has been calculated in accordance with the RICS PS and is based on:
> The anticipated occupancy schedule of a typical office development e.g. 260 days per annum; and

> Water demand values provided by the ‘BSRIA Rules of thumb — Guidelines for the building services, 5th edition’.

1.2.4  Material selection and inputs

No specific manufacturers or suppliers were provided as part of the RFl and data collection process, and as a result EPD’s of
the closest similar product have been used.

125 Steel recycling and concrete replacements

Assumptions around steel recycling and cement replacement rates have been provided by HTS and are as follows:
> 70% GGBS replacement in concrete foundations

» 50% GGBS in superstructure concrete

> 54% GGBS in steel (assessed as 40% due to lack of a closer, conservative proxy)

1.2.6 Decarbonisation

The figures throughout the report show the primary assessment for this development which uses the National Grids Future
Energy Scenario (FES) to apply decarbonised figures to the operational energy consumption across the building’s 60 year life
(equivalent to ‘assessment 2’ in the GLA template). This is done following the RICS PS guidance and is calculated in OneClick
LCA. Carbon figures that do not apply a decarbonised emissions profile are provided in the GLA template in Appendix 1.

1.2.7 Naming conventions for 2. Superstructure

Building categories are determined by the NRM 1 which is the recommended system under the RICS PS guidance. For the
superstructure, certain sub-categories can be bundled together and are worth distinguishing from one another. For these sub-
categories, the report will use alternative nomenclature throughout for clarity, this is as follows:

2.1 —2.4 Superstructure —includes frame, upper floors, roof, stairs and ramps.

» Hereby referred to as “Superstructure”

2.5-2.6 Superstructure — includes external walls, windows and external doors.

» Hereby referred to as “Facade”

2.7 — 2.8 Superstructure —includes internal walls and partitions, internal doors.

» Hereby referred to as “Internal Elements”



2 ASSESSMENT SCOPE

%

2.1 Life Cycle Stages

The Whole Life Cycle Assessment (WLCA) has been undertaken in accordance with the Whole Life Cycle Carbon Assessments
guidance and the Royal Institute of Chartered Surveyors (RICS) methodology. This page presents the life cycle stages of the

WLCA, which is undertaken using OneClick LCA, which covers the whole BS EN 15978 and RICS PS scope.

As seen in Figure 3 this assessment covers all life cycle stages A-C. Stage D, which is excluded from figures in this report

(unless explicitly stated), relates to circular economy principles that can be found in the Circular Economy Statement (NDY).

@ Within Scope
. Outside of Scope
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Product Stage
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Figure 3: Scope of life cycle stages covered in this assessment
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2 Building Elements

The WLCA includes all building elements listed in Table 2 that are applicable to the Development. The building elements are
broken down according to the RICS New Rules of Measurement (NRM) classification system level 2 sub-elements. This
development has new-build and refurbishment elements and material quantities provided relate to a fit-out delivered to Cat
A.

Table 2: Scope of building elements covered according to RICS NRM classification

Building element Included (Yes/No)

Demolition

0 - Facilitating works

1- Substructure

2- Superstructure

3- Finishes

4- Fittings Furnishings
and equipment (FF&E)

5- Building services/MEP

6- Prefabricated
Buildings and Building
Units

7- Work to Existing
Building

8- External works

0.1 Toxic/Hazardous/Contaminated Material treatment
0.2 Major Demolition Works

0.3 & 0.5 Temporary/Enabling Works

0.4 Specialist groundworks

1.1 Substructure

2.1 Frame (Superstructure)

2.2 Upper floors incl. balconies (Superstructure)

2.3 Roof (Superstructure)

2.4 Stairs and ramps (Superstructure)

2.5 External Walls (Fagade)

2.6 Windows and External Doors (Facade)

2.7 Internal Walls and Partitions (Internal Elements)
2.8 Internal Doors (Internal Elements)

3.1 Wall finishes

3.2 Floor finishes

3.3 Ceiling finishes

4.1 Fittings furnishings & equipment incl. building-
related* and non-building-related**

5.1-5.14 Services incl. building-related* and non-
building-related**

6.1 Prefabricated Buildings and Building Units

7.1 Minor Demolition and Alteration Works

8.1 Site preparation works

8.2 Roads, paths, paving and surfacing

8.3 Soft landscaping, planting and irrigation systems
8.4 Fencing, railings and walls

8.5 External fixtures

8.6 External drainage

8.7 External services

8.8 Minor building works and ancillary buildings

No
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

No

Yes

No

No

No
No
No
No
No
No
No
No



3 RESULTS

3.1 Result Summary

shows the WLCA results for all lifecycle stages. The total carbon resulting from the Judd Street development is 9,577 tCO2
(1,075 kgC0O2/m2), with most emissions arising from operational energy and water (34.2%) along with building services
(29.1%). Operational emissions (stages B6 & B7) amount to 3,277 tCO2 (368 kgC0O2/m?2), this is derived from an energy use
intensity of approximately 109 kWh/m2. Embodied emissions amount to 6,300 tCO2 (707 kgCO2/m2) with a majority of
these emissions associated with ductwork and refrigerants in building services.

Table 3 shows the WLCA results for all lifecycle stages. The total carbon resulting from the Judd Street development is 9,577
tCO> (1,075 kgCO2/m?), with most emissions arising from operational energy and water (34.2%) along with building services
(29.1%). Operational emissions (stages B6 & B7) amount to 3,277 tCO; (368 kgCO2/m?), this is derived from an energy use
intensity of approximately 109 kwWh/m?2. Embodied emissions amount to 6,300 tCO, (707 kgCO»/m?) with a majority of these
emissions associated with ductwork and refrigerants in building services.

Table 3: Whole Life Carbon Results for all life-cycle stages

626 70.3

1 Substructure 6.5%
2 Superstructure 1,099 123.4 11.5%
2 Facade 255 28.6 2.7%
2 Internal Elements 0 0.0 0.00%
3 Finishes 1,094 122.9 11.4%
5 Services (MEP) 2,791 313.5 29.1%
Site 434 48.7 4.5%
Energy and water 3,277 368 34.2%

Total

Embodied Carbon

Operational Carbon

3.2 Detailed Embodied Carbon Breakdown by Category and Material

Figure 4 shows the WLCA results by building category and material for all embodied life cycle stages (stages A-C excluding
B6&B7). The results show that most of the carbon impacts can be attributed to building services (313 kgCO2/m?), where
HVAC equipment (particularly ductwork) comprises the majority of carbon emissions (147 kgC0O2/m?) due to the high carbon
intensity of galvanised steel. Emissions arising from refrigerant use also has a significant impact on results, amounting to 59
kgCO2/m2.

The superstructure and finishes are the next highest contributors to embodied carbon emissions at around 123 kgC0O»/m?
each. Carbon in the superstructure is attributed to structural steel and precast concrete (51 kgCO2/m? and 35 kgCO»/m?
respectively), while carbon in the finishes is attributed to raised access floors and galvanised steel in the framing for
plasterboard (59 kgCO2/m? and 52 kgCO2/m? respectively).
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Embodied carbon results by building category and material
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Figure 4: Breakdown of embodied carbon by building category and material (kgCO2/m?)



3.3 LCA Results by Stage

Figure 5 shows the lifecycle carbon by stage, excluding operational stages B6 & B7. The largest impacts come from Stages
A1-A3 (257 kgCO2/m?) which is associated with upfront material extraction, manufacture, and transport. Emissions in stage
B4 are also significant (230 kgCO2/m?), as this represents the replacement of materials throughout the building life-cycle.
Stage B4 emissions are mostly represented by the replacement of ductwork and MEP equipment over the 60 year life.

Life Cycle Carbon by Stage

0 50 100 150 200 250 300
n A4
m B1
m C1-C4

crca | 4

Figure 5: Carbon by life cycle stage (excluding B6 & B7)

3.4 Comparison to the WLC Benchmark

%

benchmark, with a 21.4% decrease. The improvement in performance is due to the significant amount of structure that has
been retained for this development.

Proposed Development vs. Benchmark (kgCO2/m?2)

1600
1400 1
52.8% Lower |
1200 than WLC I
benchmark
1000 I
= |
E —_— —_— —_— 1
o 80 21.4%L
S A% Lower y
< o tharl WLC
aspirational
400 benchmark
200
0

WLC benchmark Aspirational WLC benchmark Proposed Development

Figure 6: Comparison with GLA WLC and aspirational benchmarks

The draft GLA whole life carbon cycle assessments guidance document also provides a typical breakdown of the typical
development’s emissions by each building element. These are presented in Table 5.

Table 5: Breakdown of Comparison with the WLC benchmarks (excluding modules B6, B7 and site emissions)

This section presents the comparison of the WLCA results against the GLA WLC benchmarks in accordance with the draft
GLA whole life cycle carbon assessments guidance (October 2020). Table 4 and Figure 6 below present the performance of
the Development against the current and aspirational WLC targets set by the GLA.

Table 4: Comparison between the development, WLC benchmark, and Aspirational WLC benchmark
Aspirational WLC

WLC benchmark benchmark Proposed Development
kgCO2 2 (GIA kgCO2 2 (GIA
gC02e/m2 (GIA) kgCO2e/m2 (GIA) gC02e/m2 (GIA)
Modules A1-A5 900 to 1,000 550 to 600 428.2
ModulesB-C 400 to 500 250 to 300 421.5
(excluding B6 & B7)

Figure 6 shows a direct comparison between the WLCA results for the Development and the WLC benchmark and WLC
Aspirational benchmark for stages A-C (excluding B6 & B7). The development performs better than the benchmark overall,
with a 52.8% reduction and a carbon value of 707 kgCO2/m?. The development also compares better than the WLC aspirational
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WLC benchmark Proposed Development

(kgCO2e/m? GIA)

Aspirational WLC benchmark
(kgCO2e/m2GIA)

(kgCO2e/m2GIA)

Modules A1-A5

Substructure 180 -200 110-120 69.8
Superstructure 504-560 308-336 132.5
Finishes 72-80 44-48 67.4
FF&E 18-20 11-12 0.0

Services (MEP) 117-130 71.5-78 95.9
External works 9-10 5.5-6 48.7

Modules B — C (excluding B6 & B7)

Substructure 4-5 2.5-3 0.5
Superstructure 104-130 65-78 195
Finishes 108-135 67.5-81 55.5
FF&E 36-45 22.5-27 0.0
Services (MEP) 140-175 87.5-105 217.6
External works 8-10 5-6 0.0




3.5 Actions taken to reduce carbon

Actions to reduce the whole life emissions of the proposed Development have been implemented in the design in line with
the draft GLA whole life cycle carbon assessments guidance. The key actions taken to date include:

> Retention of building elements
» Fabric first approach to operational energy reductions
» GGBS in concrete (50-70%)

» 56% recycled steel content for structural stee sections

3.6 Stage D emissions

Stage D emissions are equal to -79 kgCO2/m? much of which is associated with the use of materials such as steel which have
high potential for recycling and reuse. The capacity for the project to realise these emissions is covered in detail in the
Circular Economy Statement (NDY). Overall, the development has worked to reduce material use and design for adaptability
and disassembly in a way that makes these emissions savings achievable. The major actions that can be undertaken to

realise these savings are:

» Rationalised column grid and floorplate flexibility to allow for an adaptable space
» An efficient and rationalised core and structural frame

» Potential prefabrication of brick & pier cladding

> Retention of existing foundations
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4 CONCLUSION

A WLCA of the proposed Development was carried out to evaluate the environmental impact of the building elements
during its whole life (60 years) in line with Policy SI 2 of the London Plan.

The WLCA was undertaken in accordance with the RICS methodology and in line with the draft GLA guidance for whole life
cycle carbon assessments (October 2020).

The whole life cycle impact related with the proposed Development has been estimated to be 9,577 tCO2e over a 60-year
period. The largest contributor is operational energy and water at 34.2% of total impacts (368 kgCO2e/m?).

The breakdown of the embodied carbon over the life cycle showed that the building’s building services as the most carbon
intensive category at 29.1% of total carbon (313.5 kgCO2e/m?), with refrigerant fluids and ductwork acting as the primary
drivers of carbon in that category.

4.1 Actions taken to reduce WLC emissions of the proposed Development

As shown throughout this assessment the proposed design has been developed to incorporate flexibility and adaptability
with the aim to respond to future changing requirements and a changing climate. Further actions can be potentially
considered and explored at next stages of design to reduce the proposed Development’s embodied carbon over its lifecycle.
These future opportunities are outlined below:

» CLT Structure for the extension structure

> Procure 100% green tariff energy for construction works

» Procure modular and prefabricated materials where possible

> Investigate use of alternative MEP equipment to avoid use of R410a refrigerant

» Explore alternative ductwork distribution

4.2  Comparison with the WLC benchmarks developed by the GLA

As part of this WLCA the results have been compared against the GLA benchmarks in accordance with the draft GLA whole
life cycle carbon assessment guidance (October 2020), in order to have a realistic prospect of achieving net zero carbon for
the whole UK building stock by 2050.

The benchmark comparison highlighted that the whole life carbon of the proposed Development (stages A-C, excluding B6
and B7) is lower compared to the current WLC benchmark dictated by the draft GLA guidance. In particular, the proposed
Development is expected to have an embodied carbon impact 52.8% lower than the current WLC benchmark and an impact
21.4% lower than current WLC aspirational benchmark (Figure 2).
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APPENDIX 1
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of the guidance) if Assessment 2 was used to inform|
design decisions|

ducing WLC emission

of key actions to reduce whole ife-cycle carbon emis:
informed this assessment, including the WLC reductions.

iy further opportunitis to reduce the development's whole ife-
le carbon emissions. including the WLC reduction potential

MATERIAL QUANTITY AND END OF LIFE SCENARIOS Product and Construction Stage (odule A)

LR —— Material type Material quantity (kg) cycles (Module B)

Breakdonn of materal iype In
oach cat

{linsert more ines if necded] 6500049
Corvrste

substructure, envelope, MEP services,

o Reinforcement 5000 o
2501k

Demoliion: Toxic farminaied Materia
Troatment

Major Demolon Works
Tamporary Support o Adacart Stnclu
Spociaist Ground Works
bstncure o 1412084 kg

67508 kg

nucture: Frame

persiructure: Upper Floors.

336,120k
! 2919
Superstructure: Roof Brick, common clay bick 151,500k
Ot precast core o]
Ot steetion 61049
Supersinucture: Stirs and Ramps.
Superstucture: Extemal Wals Brick, common lay bick
Concrete masorey units (CMU)
Supersinucture: Windows and Exteml Doors Giass facades and glazing 1997kg
Wooden frame winde 0908kg
Sandich pares, metal 281749
Supersinucture: Inernal Wals and Partions.
persiructure: Iternel Doors
Garpet flooring
Hotap gavanzed/zinc coated o
Pairts, coatings and lacque 18271k
Regulr gypsum board 286048 kg
Wall and foor e 0976 kg
Raised flooring systems. 316524 kg
Fumitre 1620k
Fitings, fumishings
Senvices (EP) Alminium
Electnication componen

18879kg
s143kg
15540kg
175849
182449
200kg

Prefabricated Buldings and Bulding Units
Work to Existing Buiding
Extoral




Confirm here whether Assessment 1 or

Assessment 2 (see below) is to form the Assessmant 2
basis of design decisions

ASSESSMENT 1 - current status of the electricity grid

ALL LIFE.CYCLE MODULI

Benefis and loads beyond the
Socuenand orbiogoniy | 7209 696029) ‘Constructon process stage (kyCO2e) Use stage (kgCO2e) End of Lie (Eol) stage (kgCOZe) 5 o o

(kgc02e)

Buiing element category [A1]to [A3]

iaminated Materal

Temporary Support to Adjacent Stuctures.

Jalst Ground V

p—
Superstructre: Frame.
Supersinucire: Upper F
S—

persinuctue:

Finshes
Fitings, fumis

——

Prefabicated Buikings and Buiding Unis

orkto Exising Buiding

Extomal wo

TOTAL kg COZe|

TOTAL-kg

211co tha Tahla 7 naon 18

IENT 2 - isation of the electri

ity grid

GWP POTENTIAL FOR ALL LIFE PR -
Soquestard orbogenie) | TS 200 HaC02e) ‘Construction process stage (kgC02e) Use stage (kgc020) End of Life(EoL) stage (kgCO2e) retom oo teac020)

(kgCO2e) Module A Module B

Module D
uikiing element category [A1]to [A3] (04

01

Demoliion: Toxic
Treatment

Superstructe: Upper Floors

Superstructure: Roof

Superstructure: Stairs and Ramps

[ pe—

Pretabricated Buikings and Buking Units

ork o Exsting Buiding

Extomalwo

TOTAL kg CO20
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