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Embodied and Operational Carbon 41 Sheldon Avenue

Executive Summary

Introduction / context

This document presents the Life-cycle Carbon Assessment (LCA) —the combined Embodied Carbon — for
the 41 Sheldon Avenue located in the Haringey Council area. The primary reason for developing the LCA
is to enable the design team to understand and report on the impacts of the proposed development.

The LCA is provided to enable the design team with information that will assist in identifying choices when

finalising design solutions to reduce the impacts that we have identified.

U the Lifecycle Carbon Assessment (LCA) measures embodied carbon and is based upon the
Stage 3 designs
4 any future potential carbon savings post end-of-life, including savings from reuse and recycling of

building structure and materials

Project Description

The proposals are for the construction of a new 4 storey property of GIA 836.7m?, included basement,
ground, first and loft floors — two side wings, and ground floor extensions to the side and rear with swimming
pool in the garden. New exterior walls are to be of red/brown brick construction to match the materiality
and detailing of the existing front fagcade. Double storey bays to the front facade comprising faceted joinery
and curved masonry. New roof, with tiles to match the existing, lead flat roofs and six dormer windows
detailed to match the existing. Flat roofs to pavilion, side extension and rear terrace. New services

throughout.

Figure 1 Rendering image from MWA report
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41 Sheldon Avenue

Embodied and Operational Carbon

Summary of results

The Baseline including Superstructure, Sub-structure, Hard Landscaping, Services, and operational
energy and water us initially had a GWP impact of 1,582,400 kgCO2eq over its lifespan of 60 years.

At the end of the options analysis — with most measures proposed by the design team — the impact of the
building reduced to 1,435,589 kgCO2eq over its lifespan of 60 years. The improved building option provides
a reduction in the impact of the building of 146,811 kgCO.eq — equivalent to a saving of 9.2%, and a
20.5% reduction in module A1-A5 only by the selecting high recycled content materials as follows:

) Ready-mix Concrete — 50% GGBS cement replacement with specification of natural aggregates
with up to 20% of recycled content. (proposed by structure engineer)

[J Reinforcement steel - 97% recycled content (typical UK) (proposed by structure engineer)
[ Structural hollow steel sections (HSS), cold rolled, 40 % recycled content

Baseline

Module A1-A5 Modules A-C (excl B6

Modules B-C (excl

(excluding sequestered
carbon)

B6 & B7)

& B7; including
sequestered carbon)

TOTAL kg CO,e 715,407 kg CO2e 206,484 kg CO2e 876,662 kg CO2e
TOTAL kg COze/m? GIA 855.034 246.784 1047.761
WLC Benchmark <850 <350 <1200
Aspirational WLC Benchmark <500 <300 <800

Recycled Content

Module A1-A5
(excluding sequestered
carbon)

Modules A-C (excl B6
& B7; including
sequestered carbon)

Modules B-C (excl
B6 & B7)

TOTAL kg COze 568,596 kg CO2e 206,484 kg CO2e 729,851 kg CO2e
TOTAL kg CO.e/m? GIA 679.569 246.784 872.297
WLC Benchmark <350 <1200
Aspirational WLC Benchmark <300 <800

Two further consideration option also been included — 1) reuse existing brick in good condition. 2) lower
impact blockwork. The option of reusing existing brick is proposed by the design team and for this
assessment we assumed a 40% of brick would the reused brick. However, the exact percentage would

need to confirm at As-build Stage.

[J Reuse existing brick in good condition (40%): WLC saving of 1.5% from Baseline, 3.3%
reduction in module A1-A5.

) Lower impact blockwork: WLC saving of 0.3% from Baseline, 0.7% reduction in module Al-
Ab.

EEEEEEEEEEEEEEET . T EESEEEEEEEEE
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Embodied and Operational Carbon 41 Sheldon Avenue

1 Detailed Analysis

1.1 Methodology

This section sets out the detailed results of the WLCA along with assumption and qualifications on the data
quality. WLCA Inputs and assumptions

1.1.1 Building elements

Table 1.1 — Building Elements included in assessment

RICS # BUILDING ELEMENTS Covoe;:age
1 1.1 Substructure 95%
2.1 Superstructure: Frame 100%
2.2 Superstructure: Upper Floors 100%
2.3 Superstructure: Roof 100%
2.4 Superstructure: Stair and ramps 100%
’ 2.5 Superstructure: External wall 100%
2.6 Superstructure: Windows and External Door 100%
2.7 Superstructure: Internal Walls and Partitions 100&
2.8 Superstructure: Internal Doors 100%
3.1 Wall Finishes 95%
3 3.2 Floor Finishes 100%
3.3 Ceiling finishes 95%
4. Fittings, furnishings, and equipment N/A
4
4.1.2 Domestic Kitchen fitting and equipment 95%
5.1. Sanitary installations 95%
5.4 Water installation 100%
5.5 Heat source 95%
’ 5.6 Space heating and air conditioning 95%
5.8 Lighting installation 95%
5.11 Fire and Lightning Protection 95%

ENEEEEEEEEEEEEEN S IFESESEEEEEEN
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Embodied and Operational Carbon 41 Sheldon Avenue

1.1.2 EN 15978 Module Coverage and life span

BS EN15978:3011 is the basis for this assessment in alignment with the RICS guidance for Whole life
Carbon Assessment for the built environment (2017); utilising One click LCA software.
Life-cycle modules

U Module Al — A5 (product sourcing and construction stage)
U Module B1 — B5 (use stage); B6-B7 (Operation stage)

U Module C1 — C4 (end-of-life stage)

U Module D (benefits and loads beyond the system boundary)

This assessment has included the A1-A5, B1, B3, B4, C1-C4, and D (not included in the result).

Figure 1 — Building life-cycle module according to the EN-15978

BUILDING ASSESSMENT INFORMATION

| SUPPLEMENTARY

| BUILDING LIFE CYCLE INFORMATION | i INFORMATION BEYOND THE
BUILDING LIFE CYCLE
Al-3 A 4-5 B1-7 cl1-4 D
PRODUCT STAGE CONSTRUCTION USE STAGE EMD OF LIFE STAGE

FROCESS STAGE

n n H Ad AS Bl B2 B3 Bd BS cl c2 c3 cd

Benefits and loads

beyond the system
p boundary
k-
@
= E
i 3 -
= i = £ Reuse-
& @ - o @
B £ @ t = O g Recovary-
s = e 8§ g 3 g
2 £ <} £ € = B _ Recycling-
- £ 5 = § 5 = = BE B Potential
= 2 = g 2 = o g = g
£ g 2 3o o 2 - g5 B B
2 - 2 =z & & & S ER SR =
BB Operational energy use
B Operational water use
Cradie to gate i
Cradie to practical completion
Crodie to grave
; - i
Cradie to cradle
L L ]

Assumed building life span

The reference study period for the purposes of the assessment is 60 years. Where the design life of the
project exceeds or is less than 60 years, the assessment should still be done to 60 years but with an

accompanying explanation of the life cycle and end-of-life scenarios for the actual design life.

EEEEEESEEEEETEE NSNS EEEEEEEEn
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Embodied and Operational Carbon 41 Sheldon Avenue

1.1.3 Data, measurement source and assumption

As per EN15978-2011 section 9.1stated that ...” The quantification of all material and products is
determined based upon the design description of the object of assessment (new building or refurbishment
of an existing building) or with the actual quantities (existing buildings, post-refurbishment) and the
scenarios for each module of the life cycle of the object of assessment.”

Floor area
The assessment has taken the floor area from Stage 3 outline specification.
Materials quantity, selection and assumptions

Please see table in Appendix A for detail information, however, the data source for materials quantity and

selection can be summarised as follows:

U Revit Model: Architectural, structural (MWA, Symmetrys)
U Stage 3 Design drawings/report (Architectural, MEP)

0 Stage 3 Outline Specification

U Energy strategy (Edward Pearce)

Further work — data quality

There is further work to be done in terms of refining the accuracy of the prediction made at this time and in
particular:

O the timber floor and roof supporting structure has been estimated — timber joist.

O the recycled content in steel frame — currently all assumed as 40% recycled content which can be
take into consideration while procurement as improvement strategy.

O the recycled content in concrete — structure engineer proposed a 50% GGBS cement replacement
and Specification of natural aggregates with up to 20% of recycled content.

O some services distribution assumptions have been made using standard software criteria and
these can be refined at the As Built stage

1.1.4 Tools and embodied carbon data

To assess the embodied carbon for the project, a Life Cycle Assessment (LCA) tool — One Click LCA — has
been used to make allocations for the anticipated materials quantities. Material carbon data is based on
One Click LCA database which utilises EPDs in accordance with EN 15804, and Material specification,
transport assumptions, lifespan assumption and end-of-life scenarios is based on RICS Professional
Statement.

Unless noted below we have used standard values for service lifespans and transport.

EEEEEESEEEED T S EFEEEEEEE
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Embodied and Operational Carbon 41 Sheldon Avenue

Module B2 Maintenance Assumptions

The assessment currently is under the design stage 3, therefore the Module B2 is difficult to estimate .
According to the GLA WLCA Guidance section 2.5.12 state that ....” 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.”

Module B3 Repair Assumptions

The assessment is using the Repair scenario which is compliance with the GLA Guidance which may be
estimated as 25 per cent of module B2, as per the RICS PS (item 3.5.3.3).

O All MEP materials repair rate will be updated at As-Build stage.

Module B4 Service Life Assumptions

RICS whole life carbon assessment for the built environment guidance state that ...“It should be assumed
that items are being replaced on a like-for-like basis and full replacement (100 per cent) of the items is

assumed once the specified lifespan is reached.”

Carbon Plan Engineering did not change any One Click LCA datapoints’ default value (RICS Professional
Statement Table 9) except all the cabinets would have a 20-year life span instead of 12 years, due to the

improvements compared to 2017.

However, this will have to be updated at As-Build stage with more accurate figure with the

manufacturer/supplier O&M Manual or specified product EPD.

Module B6 Operational Energy Use

The Regulated energy is based on the energy strategy which carried out by the certified energy assessor
and consultancy — Edward Pearce. Please see the screenshot of the GLA energy assessment spreadsheet

below:

Figure 3 GLA Extract from Edward Pearce report

Residential predicted energy use
Has the following

EUIl & space heating demand [k hiyear) energy use been
included?
Space Annual Annual | Annual Oil | Annual Annual Annual Elec Solar
heating | Electricity | Gas Use Use Biomass District District | Generatio | Thermal
Building type GIA [(m?) demand Use Use Hig Use Clg Use n, Gross | Generatio
if if if if if if G |
applicable | applicable | applicabl pplicabl pplicable | applicable

Fesidential use [total]
Gad.2 1737349 49664.95 5530

Landlord Circulation
[in Residential Block.s]
Total 442 173734 4366435 5540 1] i ] ] 1] i

Regulated energy consumption (Electricity) :

49,664.98 kWh/year x 60 years = 2,979,898.8 kwh

1T 1 I | e =
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2,979,898.8 kWh x 0.136 kg CO2e (sap10 carbon factor for electricity) = 405,266 kg CO»e
Unregulated energy consumption:

Pool (Gas): 5,590 kWh/year x 60 years = 335,400 kWh

335,400 kWh x 0.23 kg CO2e = 77,142 kg CO.e

No assessment was made by Edward Pearce on unregulated energy use in the dwelling and so we have
made an assumption of 30kWh/m? based upon other — smaller- residential dwellings.

30 kWh/m?/year (unregulated energy) x 836.7 m? (GIA) = 25,101 kWh
25,101 kWhl/year x 60 years = 1,506,060 kwWh

1,506,060 kWh x 0.136 kg CO2e = 204,824 kg COze

Total of unregulated energy emission:

77,142 kg COze + 204,824 kg CO.e = 281,966 kg CO.e

Module B7 Operational Water Use

The Operational Water Use have assumed this project as a 6-people living household with the water usage

of 115 litre/person/day to compliance with the regulation minimum.
Total water use = (WUI x no. of occupants) x home days in a year x building life cycle

Water use = ((125 x 6+) x 365 x 60) + 1000 + 20 m® x 60 (swimming pool) = 17,625 m® of water
consumed over development life.

Supply = 17,625 x 0.34 = 5,993 kgCO-e
Treatment = (17,625 x 0.9) x 0.71 = 12,514 kgCO-e

Total water emissions = 18,506 kgCO2e

EEEEEEEEEEEEE N e NSNS EEEEEEEEn
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Embodied and Operational Carbon 41 Sheldon Avenue

1.2 Baseline Building

1.2.1 Baseline LCA impacts

The top 15 Materials make up 77.2% of total materials impact, and the MEP materials have 11.1% of total

materials impact.

Table 1.2 — The top 25 materials

. Cradle to gate UEELBE
Resource / Material / Product impacts (A1-A3) gat:?’(;u-
1 | Ready-mix concrete. C32/40 . 0% recycled binders 158.00 25.0%
2 | Structural steel profiles. generic. 0% recycled content (only virgin materials) S355 141.00 22.3%
3 | Reinforcement steel (rebar). generic. 60% recycled content. A615 74.00 11.7%
4 | Perforated dense facing bricks. strong coloured. 215 x 100 x 65 mm 57.00 9.0%
5 | Cement-based levelling screed. for residential buildings. 3-30 mm 24.00 3.8%
6 | Aluminium tubes railings. 1.0 x 1.0 m. 7.62 kg/m2 18.00 2.8%
7 | Electricity distribution system. cabling and central 17.00 2.7%
8 | Medium density concrete block. 145.1 kg/m2 11.00 1.7%
9 | Flooring tiles from natural stone. mortar incl.. ép. 10 mm. A4 =0 - 100 km 9.40 1.5%
10 | PIR insulation panels. 100 mm. 3.66 kg/m2 8.90 1.4%
11 | Metal framing components for gypsum plasterboard. 0.4-1.0 mm 6.70 1.1%
12 | Gypsum plasterboard. tapered or square edges. 12.5 mm 5.00 0.8%
13 | Mortar. Mortar (1:5). Uses the general UK average cement mixture 5.00 0.8%
14 | Structural hollow steel sections (HSS). 20 % recycled content 4.30 0.7%
15 | Steel frame glass door. 61.47kg/m2. Uw<1.7W/m2.K 4.60 0.7%
16 | 5.24 kW air-to-air heat pump heating only for individual housing. 4.30 0.7%
17 | Masonry mortars. 3.60 0.6%
18 | Clay roofing tiles. 40 kg/m2 3.80 0.6%
19 | Wooden and engineered wood interior doors. 1.23 m x 2.18 m. 72.8 kg/m2 3.60 0.6%
20 | Facing bricks. clay pavers and brick slips. 900-2500 kg/m3 3.50 0.6%
21 | Electric water heater (water cylinder). 200 litre capacity 3.60 0.6%
22 | XPS insulation board. 0.033 W/mK. 31 kg/m3 3.10 0.5%
23 | Softwood plywood. uncoated. 480 kg/m3. 8% moisture content 3.10 0.5%
24 | Exterior wooden door and windows. double glazed.. 36.8kg/m2 2.90 0.5%
25 | Fan coil unit. 41.4 kg/unit 2.90 0.5%
The top 15 materials are represented in the chart below.
BEEEEEESEEET S EEEEN
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Figure 4 — WLCA - Top 15 materials — Baseline

= Steel frame glass door. 61.47kg/m2. Uw<1.7W/m2.K
100%
u Structural hollow steel sections (HSS). 20 % recycled content
90% = Mortar. Mortar (1:5). Uses the general UK average cement mixture

80% m Gypsum plasterboard. tapered or square edges. 12.5 mm

= Metal framing components for gypsum plasterboard. 0.4-1.0 mm
70%

= PIR insulation panels. 100 mm. 3.66 kg/m2
60%
= Flooring tiles from natural stone. mortar incl.. ép. 10 mm. A4 =0 - 100 km
50% . .

= Medium density concrete block. 145.1 kg/m2

40% 22.3% = Electricity distribution system. cabling and central

30% = Aluminium tubes railings. 1.0 x 1.0 m. 7.62 kg/m2
b

= Cement-based leveling screed. for residential buildings. 3-30 mm
20%

Perforated dense facing bricks. strong coloured. 215 x 100 x 65 mm
10% 25.0%

= Reinforcement steel (rebar). generic. 60% recycled content. A615
0%

= Structural steel profiles. generic. 0% recycled content (only virgin materials)
S$355

® Ready-mix concrete. C32/40 . 0% recycled binders
Of cradle to gate (A1-A3)

1.2.2 Baseline LCA impact breakdown

The detailed results of the WLCA are compared to the GLA benchmark shown in the section 2.5 and the

total saving of the embodied carbon is around 70% compared to these WLCA benchmarks.
Table 1.3a — WLCA Breakdown

A1-A5 Embodied Carbon Emission B1-B5 Embodied Carbon Emission

AL-A3 Product Stage 632.20 tCO2e B1-B2 Use and Maintenance 8.40 tCO2e
Al-AS Biogenic -45.20 tCO2e B3 Repair 2.10 tCO2e
Ad Transport to site 14.60 tCO2e B4 Replacement 122.70 tCO2Ze
AS Construction and installation 68.50 tCO2e BS Refurbishment 0.00 tCO2e

Total Al-AS 670.10 tCO2e Total B1-BS 133.20 tCO2e

A5 Site impacts

A4 Transport
A1-A3 Biogenic

/Cf Wﬁ\\
|( | 1'}

B4 Replace

A1-A3 Products

=2
EEEEEEEEEEEEEEETD
B
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Table 1.3b — WLCA Breakdown

€1-C4 Embodied Carbon Emission B6-B7 Operational Carbon Emission
c1 Demolition 1.90 tCO2e B6 Operational Energy Use 687.23 tCO2e
c2 Transport to disposal 11.60 tCO2e B7 Operational Water Use 1851 tCOZe

Waste processing for reuse, recovery
c3 | 59.90 tCOZe

arrecycle : Total B6-87 705.74 tCO2e
c4 Refurbishment 0.00 tCO2e

Total C1-C4 73.40 tCO2e

C3 Recycling

C2 Transport

C1 Demolition

Recommendation

The above charts and the following images both confirm that the impact of Product stage (A1-A3) and
replacement (B1-B5) is significant. Therefore, the recycled content in concrete or metal and the lifespan of

all materials should be considered in detail going forward.

13 In Commercial Confidence June 2024
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1.3 Options Considered

1.3.1 Recycled Content in concrete, rebar and steel frame

Recycled content in materials is a critical measure of reducing embodied carbon emissions, in this section
we demonstrate the saving by comparing the materials with and without recycled content.

Recycled content in Concrete

As the following table and chart shows that there is a 114 kg CO:ze (38.6%) of carbon saving if the project
used 1 m® of the ready-mix concrete with 50% GGBS instead of the ready-mix concrete with no recycled

content.
C1-C4 -
Al1-A3 - A4 -
End of
Resource name Quantity  Materials Transport it
ife
(kg COze) (kg CO2e)
(kg COze)

Ready-mix concrete, normal strength, generic, C32/40 (4600/5800 PSI)
with CEM |, 0% recycled binders (300 kg/m3; 18.7 Ibs/ft3 total cement) 1.0m3 295.18 18.72 7.85
(One Click LCA) - 1.0 m3

Ready-mix concrete, normal strength, generic, C32/40 (4600/5800 PSI)
with CEM III/A, 50% GGBS content in cement (300 kg/m3; 18.7 Ibs/ft3 1.0m3 181.18 18.72 7.85
total cement) (One Click LCA) - 1.0 m3

Figure 5 LCA Options — Concrete

Life-cycle impacts (A-C), Global warming potential (incl. +A2) kg COze

@ A1-A3 - Materials @ A4 -Transport C1-C4 - End of life

400 kg CO2e

300 kg CO2e

200 kg CO2e

Carbaon

100 kg CO2e

0 kg CO2e
Ready-mix concrete, normal strength, generic, C32 /40 (4600/5300 PSI) with CEM 1, 0% Ready-mix concrete, normal strength, generic, C32/40 (4600/5800 PSI) with CEM Ill/A, 50%
recycled binders (300 kg/m3; 18.7 Ibs/ft3 total cement) (One Click CGBS content in cement (300 kg/m3; 18.7 Ibs/ft3 total cement)

EEEEEEEEEEEEEEET . T EESEEEEEEEEE
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Recycled content in Steel Frame

As the following table and chart shows that there is a 0.91kg CO2e (28.35%) of carbon saving if the project
used 1 kg of the steel profiles with 40% recycled content instead of the steel with no recycled content.

AL-A3 - A4 - C1-C4 -
Resource name Quantity  Materials Transport End of life
(kg COze) (kg COze) (kg COze)
Structural steel profiles, generic, 0% recycled content (only virgin
. ) 1.0kg 3.21 0 0.04
materials), I, H, U, L, and T sections, S235, S275 and S355 - 1.0 kg
Structural steel profiles, generic, 40% recycled content, I, H, U, L,
. 1.0kg 2.3 0 0.04
and T sections, S235, S275 and S355 - 1.0 kg

Figure 6 LCA Options — Steel

Life-cycle impacts (A-C), Global warming potential (incl. +A2) kg COze
O A1-A3-Materials @ A4 - Transport C1-C4 - End of life
4 kg COZ2e

3 kg CO2e

2 kg CO2e

Carban

1 kg COZe

0 kg CO2e
Structural steel profiles, generic, 0% recycled content (only virgin materials), I, H, U, L and T Structural steel profiles, generic, 40% recycled content, |, H, U, L, and T sections, 5235, 52|
sections, 5235, 5275 and 5355 - 1.0 kg and 5355 - 1.0 kg

Reinforcement (Rebar)

The recycled content in rebar will be maximised to 97% from 60% which also reduce a significant amount

of the module A1-A5 embodied Carbon impact.

15 In Commercial Confidence June 2024
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1.3.2 Further improvement to be considered
Reuse Brick on site

The project proposed to maximise the potential of reusing the brick in good condition from existing building.
This measure will be beneficial to reduce the module A1-A5 embodied carbon emission (up-front carbon).

Choosing lower impact blockwork

As the following table and chart shows that there is a 0.08 kg CO2e (44.4%) of carbon saving if the project
used 1 kg of the lower impact product.

Al1-AS - A4 - C1l-C4 -
Materials Transport End of life
(kg CO2e) (kg CO2e) (kg CO2e)

Resource name

Medium density concrete block, 145.1 kg/m2, Ash GP 7.3N (Lignacite Ltd) -

1.0k 0.18 0
1.0 kg d

Lightweight precast concrete blocks (CMU), 105.7 units/m3, 10.5 m2/m3,
1450 kg/m3, 440 x 100 x 215 mm, Enviroblock Lightweight (Aggregate 1.0kg 0.1 0
Industries) - 1.0 kg

Figure 7 LCA Options — Blockwork

Life-cycle impacts (A-C), Global warming potential (incl. +A2) kg CO2ze
@ A1-A3 - Materials @ A4 - Transport C1-C4 - End of life
0.2 kg CO2e

0.15 kg CO2e

0.1 kg CO2e

Larbon

0.05 kg CO2e

0 kg CO2e
Medium density concrete block, 1451 kg/m2, Ash GP 7.3N (Lignacite Ltd) - 1.0 kg Lightweight precast concrete blocks ({CMU), 105.7 units/m3, 10.5 m2/m3, 1450 kg/m3, 44
100 x 215 mm, Enviroblock Lightweight {Aggregate Industries)
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1.4 LCA Results — As Designed building

1.4.1 As Designed LCA impacts

The top 15 Materials make up 77.2% of total materials impact, and the MEP materials have 11.1% of total

materials impact.

Table 1.4 — The top 25 materials

. Cradle to gate UEELBE
Resource / Material / Product impacts (A1-A3) gate (Al-
A3)
1 | Structural steel profiles. 40% recycled content. S355 101.00 20.6%
2 | Ready-mix concrete. C32/40 CEM llI/A. 50% GGBS content in cement 97.00 19.8%
3 | Perforated dense facing bricks. 215 x 100 x 65 mm 57.00 11.6%
4 | Reinforcement steel (rebar). generic. 97% recycled content (typical) 34.00 6.9%
5 | Cement-based levelling screed. for residential buildings. 3-30 mm 24.00 4.9%
6 | Aluminium tubes railings. 1.0 x 1.0 m. 7.62 kg/m2 18.00 3.7%
7 | Electricity distribution system. cabling and central. per m2 GFA 17.00 3.5%
8 | Medium density concrete block. 145.1 kg/m2 11.00 2.2%
9 | Flooring tiles from natural stone. mortar incl.. ép. 10 mm 9.40 1.9%
10 | PIR insulation panels. L = 0.02 W/mK. 100 mm. 3.66 kg/m2. 36.6 kg/m3 8.90 1.8%
11 | Metal framing components for gypsum plasterboard. 7750 kg/m3 6.70 1.4%
12 | Gypsum plasterboard. tapered or square edges. 12.5 mm 5.00 1.0%
13 | Mortar. Mortar (1:5). Uses the general UK average cement mixture 5.00 1.0%
14 | Structural hollow steel sections (HSS). 20 % recycled content 4.30 0.9%
15 | Steel frame glass door. 61.47kg/m2. Uw<1.7W/m2.K 4.60 0.9%
16 | 5.24 kW air-to-air heat pump heating only for individual housing 4.30 0.9%
17 | Clay roofing tiles. 40 kg/m2 3.80 0.8%
18 | Masonry mortars. 3.60 0.7%
19 | Wooden and engineered wood interior doors. 72.8 kg/m2 3.60 0.7%
20 | Facing bricks. clay pavers and brick slips. 900-2500 kg/m3 3.50 0.7%
21 | Electric water heater (water cylinder). 200 litre capacity 3.60 0.7%
22 | XPS insulation board. 0.033 W/mK. 31 kg/m3 3.10 0.6%
23 | Softwood plywood. uncoated. 480 kg/m3. 8% moisture content 3.10 0.6%
24 | Exterior wooden door and windows. double glazed. 24mm. 36.8kg/m2 2.90 0.6%
25 | Fan coil unit. 41.4 kg/unit 2.90 0.6%
The top 15 materials are represented in the chart below.
BEEEEEESEEET S EEEEN
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Figure 8 = WLCA - Top 15 materials — As Designed

100% » Structural steel profiles. 40% recycled content. S355

» Ready-mix concrete. C32/40 CEM I11/A. 50% GGBS content in cement
90%

» Perforated dense facing bricks. 215 x 100 x 65 mm
80% ) o )
Reinforcement steel (rebar). generic. 97% recycled content (typical)

70% = Cement-based leveling screed. for residentialbuildings. 3-30 mm

= Aluminium tubes railings. 1.0 x 1.0 m. 7.62 kg/m2
60%

n Electricity distribution system. cabling and central. per m2 GFA
50%

1 Medium density concrete block. 145.1 kg/m2
40% . . . .

u Flooring tiles from natural stone. mortar incl.. ép. 10 mm
30% = PIR insulation panels. L = 0.02 W/mK. 100 mm. 3.66 kg/m2. 36.6 kg/m3

20% » Metal framing components for gypsum plasterboard. 7750 kg/m3

® Gypsum plasterboard. tapered or square edges. 12.5 mm
10%

20.6%

= Mortar. Mortar (1:5). Uses the general UK average cement mixture
0%

= Structural hollow steel sections (HSS). 20 % recycled content

Of cradle to gate (A1-A3) = Steel frame glass door. 61.47kg/m2. Uw<1.7W/m2.K

1.4.2 As Designed LCA impact breakdown

The detailed results of the WLCA are compared to the GLA benchmark shown in the section 2.5 and the
total saving of the embodied carbon is around 70% compared to these WLCA benchmarks.

Table 1.5a — WLCA Breakdown

A1-A5 Embodied Carbon Emission B1-B5 Embodied Carbon Emission

Al-A3 Product Stage 491.10 tCO2e B1-B2 Use and Maintenance 840 tCO2e
Al-A3 Biogenic -45.20 tCO2Ze B3 Repair 2.10 tCO2e
Ad Transport to site 14.60 tCO2e B4 Replacement 122.70 tCO2e
AS Constructien and installation 62,80 tCO2e BS Refurbishment 0,00 tCO2e

Total A1-AS 523.30 tCO2e Total B1-B5 133.20 tCOZe

A5 Site impacts

y T N
|(. 1}

B4 Replace

A4 Transport
A1-A3 Biogenic

A1-A3 Products

=2
EEEEEEEEEEEEEEETD
B
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Table 1.5b — WLCA Breakdown

C1-C4 Embodied Carbon Emission B6-B7 Operational Carbon Emission
C1 Demolition 1.90 tCO2e B6 Operational Energy Use 687.23 tCO2e
c2 Transport to disposal 11.60 tCOZe B7 Operational Water Use 18.51 tCOZe

Waste processing for reuse, recovel
c3 i E i L tCoZe

or recycle 59.50 Total B6-B7 705.74 COZe
c4 Refurbishment 0.00 tCO2e

Total C1-C4 73.40 tCO2e

C3 Recycling |

C2 Transport

C1 Demolition

y .
rr(
4
J
IIl |
|

Recommendation

The above charts and the following images both confirm that the impact of Product stage (A1-A3) and
replacement (B1-B5) is significant. Therefore, the recycled content in concrete or metal and the lifespan of

all materials should be considered in detail going forward.

There follows a series of charts which present the outcomes of the analysis in different formats. These

show the various breakdowns of materials across modules, categories and sub-categories.

Figure 9 — Material Flows

z.n.ulm
smaaunlsneelandstedml

2.5.1.External
1.1.3.Lowest f} ..r Other site operati
~A3 Materials 1.1.1.Standdfd foundations \\ —
0 tion or ove ——\ _—
- . cor pone\tsandequlpm'
stallations S < =
|
2.7.1.Walls itions— — 5 @
| >fte. = — ——— 4 RS
: == = A ,\\. Concreté masonry U CMb)
, —— e
s — : s -
. 3.2 Floorfinishes = = ———— = Na—————
Not classified ————
- ~— Other resource t
-B3 Repair === =

i TTT
S0 rrEEEEEEEEEEEEN
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Figure 10a — Subtype breakdown — Lifecycle Stages

Figure 10b — Subtype breakdown — Subtype over lifecycle

Figure 10c — Subtype breakdown — By Lifecycle Stage

Results by life-cycle stage

@ TOTAL kg COz2e
80

70
60
50

40

Percentage

30

20

) .
0 I - — -

Al-A3 Materials A4 Transportation A5 Site B2 Maintenance B3 Repair B4 Replacement C1-C4 Module C1-C4
(excl. biogenic carbon)
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Figure 10d — Subtype breakdown — Total kg COze by category

TOTAL (TOTAL kg CO2e) grouped by RICS category breakdown
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2 LCA Results Summary

2.1 Baseline Summary

The overall WLC result (including all modules of WLC) are shown in the table and chart below.

In the tables, all carbon emissions are listed by WLC modules, to demonstrate the specific elements that

can be improved or for the future reference.

Table 2.1 — Overall WLCA results showing sequestration

\ WLC Result

A1-A5 Total
Modules (excluding B1-B5 B6-B7 C1-C4 Carbon- (included
sequestration) SequeStratlon sequestration)
kgCO2e 715,407 133,118 705,739 73,366 -45,229 1,582,400
kgCO2e/m2 855.03 159.10 843.48 87.68 -54.06 1891.24

The chart below gives a visualisation of the WLC breakdown for the building, with module A1-A5, B1-B5,
and C1-CA4.

Figure 11 — Baseline — Overall Whole Life Carbon showing sequestration
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2.2 As Designed Summary

The overall WLC result (including all modules of WLC) are shown in the table and chart below.

In the tables, all carbon emissions are listed by WLC modules, to demonstrate the specific elements that
can be improved or for the future reference.

Table 2.2 — Overall WLCA results showing sequestration

| | WLC Result
A1-A5 Total
Modules (excluding B1-B5 B6-B7 C1-C4 Carbon. (included
sequestration) SequeStratlon sequestration)
kgCO2e 568,596 133,118 705,739 73,366 -45,229 1,435,589
kgCO2e/m2 679.57 159.10 843.48 87.68 -54.06 1715.78

The chart below gives a visualisation of the WLC breakdown for the building, with module A1-A5, B1-B5,
and C1-CA4.

Figure 12 — As Designed — Overall Whole Life Carbon showing sequestration
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2.3 Options Comparison

Please see below tables for the summary result for each option compare with the GLA WLA benchmark
for residential development.

Table 2.3 - WLCA Results and Options — Details

Baseline

Module A1-A5 Modules A-C (excl B6

Modules B-C (excl

(excluding sequestered B6 & B7)

carbon) sequestered carbon)
TOTAL kg COze 715,407 kg CO2e 206,484 kg CO2e 876,662 kg CO2e
TOTAL kg COze/m? GIA 855.034 246.784 1047.761

WLC Benchmark <850 <350 <1200
Aspirational WLC Benchmark <500 <300 <800

& B7; including

Recycled Content

Module A1-A5 Modules A-C (excl B6
(excluding sequestered LhisEles 6 Sl & B7; including
carbon) Ele ) sequesfered carbon)
TOTAL kg CO,e 568,596 kg CO2e 206,484 kg CO2e 729,851 kg CO2e
TOTAL kg COze/m? GIA 679.569 246.784 872.297
WLC Benchmark <350 <1200
Aspirational WLC Benchmark <300 <800
Reused 40% of brickwork
(echuMc?iﬂlgjjlzéz:h_ésstered bhigles & © @l Moguée%s. ﬁ\_gu(gixncglj =
carbon) Elo s B sequesfered carbon)
TOTAL kg COze 691,612 kg CO2e 206,484 kg CO2e 852,867 kg CO2e
TOTAL kg CO.e/m? GIA 826.595 246.784 1019.323
WLC Benchmark <850 <350 <1200
Aspirational WLC Benchmark <500 <300 <800
Lower Impact Blockwork -
Enviroblock
Module A1-A5 Modules A-C (excl B6
(excluding sequestered izl G (el & B7; including

B6 & B7)

carbon) sequestered carbon)
TOTAL kg COze 710,074 kg CO2e 201,539 kg CO2e 871,329 kg CO2e
TOTAL kg COze/m? GIA 848.660 240.874 1041.387
WLC Benchmark <850 <350 <1200
Aspirational WLC Benchmark <500 <300 <800
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The following bar chart shows the A1-A5 impact between Baseline, as design and two further consideration
option with the WLCA benchmark.

Figure 13 — WLCA Results and Options — Summary

Up Front Carbon (Al - A5) Benchmark comparison kgCO , /m?
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Table 2.4 — WLCA Results and Options — Summary
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2.3.2 Summary

The flow chart below has shown that the potential reduction figure by each measure, as the bottom line the
project would have a carbon saving around 146,811 kg CO:e throughout the design building life (60 years)
by procuring high recycled content materials.

For the option of reusing 40% brickwork is based on the architect proposal (reuse good condition brick)
and the percentage is assumed for the purpose of the exercise to demonstrate the potential future
reduction. It is difficult to have an accurate figure at stage 3 therefore the percentage of reusing existed
brick will be report at as build stage assessment.

The option of lower impact block work only shows a little reduction due to the little amount of the blockwork

present on site.

Figure 14 — Embodied Carbon process map

Embodied Carbon Reduction

Baseline Baseline
—— WLCA carbon emission —_ Module A1-A5
1,582,400 kg CO.e 855.03 kg COe /m2 GIA
Reduction of Reduction of
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As Design (Recycled Content) As Design (Recycled Content)
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-1.5% -3.3%
Re-use 40% of Brickwork option Re-use 40% of Brickwork option
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Appendix A — GLA Spreadsheet extracts
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1 Substructurs
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24 Superslraclure. Slars and Ramps
25 Superstracturs: Extamal Wislls
26 Superstruciure: Windows and External Doars

7 Supsrelraciure. Iemal Wals and Paitions
28 Superstractrs: mtemal Doars

3 Finishes

4 Fittings, Turnishings & equipment
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Prefabricated Buildings and Building Units
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Benefit and loads beyond
Uhsa: stage (kaCha) Fnd of Lifo Fol) stage (kaC0sa} mfr:i&n{::;lﬂm
TOTAL
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