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Section 1.0 — Executive Summary & Introduction

This report presents the upfront and life cycle embodied carbon (A1-C4) for the proposed residential
development at One Castlefield, Manchester. This report contains reporting on models for both Block A
(The Tower) and Block B (The Street) buildings, for the same development.

The assessment has been undertaken using One Click LCA, in accordance with the RICS Whole Life
Carbon Assessment for the Built Environment methodology and prepared in support of the carbon
reduction objectives set out within the GMCA policies.

The proposed scheme comprises a 46-storey residential development delivering 436 apartments (Block
A, The Tower) and a 9-storey residential development delivering 157 apartments (Block B, The Street
Block).

The structural strategy for both blocks comprises piled foundations and reinforced concrete
substructures. Block A comprises a reinforced concrete frame and core with an aluminium-framed
glazed curtain wall facade, whilst Block B comprises a reinforced concrete flat slab frame with a brick-
faced precast cladding facade system. This report focuses on both upfront embodied carbon (Modules
A1-A5) as well as the Whole Life Carbon/Life Cycle Carbon (A1-C4) as is appropriate to the size of the
development (see section 2.3)

e A1-A3: Product stage (material manufacture)
e A4:Transport to site

e AS5: Construction/installation processes

e B1-B5: In-use stage

e (C1-C4: End of life stage
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Upfront and Life Cycle Embodied Carbon Results:
including 15% top-up factor, see section 7.0 for full breakdown

Block A (The Tower) 36,846 20,195,168.22 548.10
Block B (The Street Block) 16,825 9,130,11.16 542.65
Block A (The Tower) 36,846 14,079,576.25 382.12
Block B (The Street Block) 16,825 6,597,344.44 392.12

e The embodied carbon intensity of Block A is 548.10 kgCO,e/m?, which is below the GMCA target
of 600 kgCO,e/m?.

e The embodied carbon intensity of Block B is 542.65 kgCO,e/m?, which is below the GMCA target
of 600 kgCO,e/m?>.

Top Contributing Materials (highest upfront & life cycle embodied carbon emissions)
see section 4.1 for full breakdown

BLOCK A (The Tower)
Material 1: Ready-Mix Concrete (C50/60 50% GGBS)
Material 2: Reinforcement Steel (Rebar)

Material 3: Aluminium Framed Curtain Wall System

Block B (The Street Block)

Material 1: Ready-Mix Concrete (C50/60 50% GGBS)

Material 2: Reinforcement Steel (Rebar)

Material 3: Brick-faced precast cladding
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Section 2.0 - Scope & Methodology

2.1 Methodological Framework

This assessment applies the RICS Whole Life Carbon Assessment for the Built Environment (2023). The
assessment has been undertaken using One Click LCA software and covers the following life-cycle
modules:

Scope Included:

e Al -Raw material supply

e A2 —Transport of materials

e A3 —Manufacturing

e A4 —Transport to site

e A5 —Construction/installation stage

e B-stage emissions (use, maintenance, repair, replacement)

e (C-stage emissions (end of life)

GMCA guidance requires Large Major Developments to report both upfront and life-cycle embodied
carbon (A1-C4).

2.2 Data Sources

e Environmental Product Declarations (EPDs) where available

e OneClick LCA Generic Data Inputs

e Typical construction assemblies for high-rise & mid-rise apartments, respectively.
e Structural drawings (see appendix)

e Architectural drawings (see appendix)

2.3 National Planning Policy Framework (August 2026)

The National Planning Policy Framework published in August 2026 has been reviewed in the context of
this assessment. The revised Framework does not result in any material change to the methodology,
findings or conclusions of this report. The assessment remains consistent with national policy objectives
relating to sustainable development, climate change mitigation and the transition to net zero, and
continues to demonstrate compliance with the applicable GMCA

carbon reporting requirements.
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For the purposes of assessing energy and carbon performance under the GMCA Submission Guidance
(2025), this scheme is classified as a Large Major Development. The residential thresholds set out in the

guidance define:

o Major Development: 10-149 homes

e lLarge Major Development: 150+ homes

Block A (The Tower) comprises of 436 residential dwellings and Block B (The Street Blocks) comprises of
157 residential dwellings. Both projects are placed within the Large Major Development category.
Hence, upfront AND life cycle embodied carbon model has been reported. The results will also be
reported against the <600kgco2e/m?2 limit for flats.

Small minor

Single home and XL extensions*

Residential - Metrics and key performance indicators

The table below lists the preferred and expected metrics and key performance indicators for residential development.
When completing the Energy and Carbon Proforma these targets should be aimed for. Planning Officers will be
assessing the development against these and will expect robust justification where they have not been met.

Minor development

Minor
2-9 homes

Major

10-149 homes

* extra large (XL) extensions (2100m?)

Major development

+160 homes

Energy Use Intensity (EUI)
KWt \/yr

Fossil fuel free
(yes/ no)

Use low carbon energy

mechanical cooling (yes/no)
Reduce overheating risk

Building regulations Part O met without

P o
o

o

Figure 1 — Submission Guidance for Places for Everyone policies JP-S2 and JP-S3, GMCA, March 2025 (pg. 14)
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Section 3.0 — Block A (The Tower) Project Description

The development comprises 436 apartments, of which the entire development has been included in the

modelling carried out within the OneClick LCA Software
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Figure 2 — Proposed south elevation Figure 3 — Proposed ground floor plan

Section 4.0 - Embodied Carbon Results (Cradle to Grave A1-C4) & Top
Contributing Materials

4.1 — Upfront & Life Cycle Embodied Carbon Results

36,846 20,195,168.22 548.10

36,846 14,079,576.25 382.12

The above calculations both include the 15% top up & 2% data uncertainty factor (see section 7.0)
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4.2 — Top Contributing Materials — Block A (The Tower), One Castlefield, 436 apartments

Material 1: Ready-Mix Concrete (C50/60 50% GGBS)
e 165.06 kgco2e/m2 (53.1% of total upfront embodied carbon A1-A3)

Ready-mix concrete arises primarily from the reinforced concrete frame and substructure, including the
piled foundations, raft foundation, core walls, columns, transfer elements and floor slabs. Concrete
forms the principal structural material within the development and represents the largest contributor to
embodied carbon due to the extensive use of reinforced concrete throughout the tower

Material 2: Reinforcement Steel (Rebar)
e 33.19 kgC0O,e/m? (10.7% of total upfront embodied carbon A1-A3)

Reinforcement steel emissions arise from the reinforced concrete structural frame, including
foundations, core walls, columns, beams and floor slabs. Reinforcement is required throughout the
structure to provide tensile capacity and structural resilience, making it the second largest contributor to
the upfront embodied carbon impact

Material 3: Aluminium Framed Curtain Wall System

o 17.26 kgCO,e/m? (5.6% of total upfront embodied carbon A1-A3)

Curtain wall emissions arise primarily from the aluminium framed glazed facade system, including
double-glazed vision panels and associated framing components. The embodied carbon impact is driven
by the use of aluminium framing and high-performance insulated glazing units, which form a significant
proportion of the external envelope.
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Global warming potential - Non-Decarbonised scenario kg CO2e - Resource types
This is a drilldown chart. Click on the chart to view details

) Ready-mix concrete, high strength - 40.8%
@ HVAC components and equipment - 12.6%
[ ] Carpet flooring - 8.8%
@ Reinforcement for concrete (rebar) - 8.1%
Electrical appliances, home and office - 7.8%
@ Glass facades and glazing - 6.2%
@ Ready-mix concrete for external walls and floors - 3.9%
[ J Ready-mix concrete for foundations and internal walls - 2.4%
@ Electrification components and systems - 2.4%
Other resource types - 6.9%

\

<«

Figure 4 — Pie chart showing global warming potential per resource type (OneClick LCA)
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Bubble chart, total life-cycle impact by resource type and subtype, Global warming potential -
Non-Decarbonised scenario

Hover your mouse over legends of the chart to highlight impacts. Bubble minimum and maximum sizes constrained for readability

Carpet flooring

o.0
..

F \
£ h
/ \ / Y .
\ ) Aluminium

HVAC\components and equlpmem: A O

Ready-mix concrete, high strength

Ready-mix concrete for foundations and internal walls Ready-mix concrete, high strength
@ Reinforcement for concrete (rebar) @ Glass facades and glazing
Aluminium () Internal wall constructions
() Structural steel and steel profiles © Glass wool insulation
() Regular gypsum board Ready-mix concrete for external walls and floors
@ Elevators and escalators Other building technology systems
() HVAC components and equipment @ Electrification components and systems
Other metals Electrical appliances, home and office
@ Building system constructions (O Pipes (water, heating, sewage)
@ Carpet flooring Asphalt binders and bitumens
() wall and floor tiles Floor finish constructions
Tile adhesive @ Electricity

Figure 5 — Bubble Chart showing the top-contributing materials to the One Castlefield — Block A (The Tower) development
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Section 5.0 — Block B (The Street Block) Project Description

The development comprises 157 apartments, of which the entire development has been included in the
modelling carried out within the OneClick LCA Software
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Section 6.0 - Embodied Carbon Results (Cradle to Grave A1-C4) & Top

Contributing Materials

6.1 — Upfront & Life Cycle Embodied Carbon Results

16,825 9,130,111.16 542.65

16,825 6,597,344.44 392.12

The above calculations both include the 15% top up & 2% data uncertainty factor (see section 7.0)

6.2 - Top Contributing Materials — Block B (The Street Block) One Castlefield- 157 Apartments

Material 1: Ready-Mix Concrete (C50/60 50% GGBS)
e 169.57 kgco2e/m2 (52.7% of upfront embodied carbon)

Reinforced concrete is the primary embodied carbon contributor within the street block, driven by the
piled foundations, structural frame, floor slabs and core walls. Despite the lower building height, the
structural system remains material-intensive and accounts for the majority of upfront embodied carbon.

Material 2: Reinforcement Steel (Rebar)
e 34.18 kgCO,e/m? (10.6% of upfront embodied carbon)

Reinforcement steel is a key contributor due to its widespread use throughout the concrete frame. Steel
reinforcement is required within the foundations, columns, slabs and cores to provide structural
capacity and durability.

Material 3: Brick-faced precast cladding

e 31.03 kgCO,e/m? (9.7% of total upfront embodied carbon)

Brick-faced precast cladding is a significant contributor to embodied carbon due to the combination of
concrete backing panels, brick finishes and associated manufacturing processes. As the predominant
facade material, it represents a substantial proportion of the building envelope impact.

M2 4NH SOLUTI ONS
office@completesustainability.co.uk

1 Balloon Street COMPLETE ™
Manchester v SUSTAINABILITY



™

COMPLETE
SUSTAINABILITY

& @O L UT O NS

Global warming potential - Non-Decarbonised scenario kg CO2e - Life-cycle stages

A1-A3 Product stage (excl. sequestered carbon) Materials-Product stage - 69.3%
A5 Construction - 3.0%

@ B4 Replacement - 21.5%

@ B6 Energy - 0.0%
C2 Waste transport - 4.0%

@ C3 Waste processing - 1.8%

@ C4 Waste disposal - 0.4%

Figure 8 — Pie Chart showing the global warming potential per stage to the One Castlefield — Block B (The Street Block)
development (OneClick LCA)
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Bubble chart, total life-cycle impact by resource type and subtype, Global warming potential -
Non-Decarbonised scenario

Hover your mouse over legends of the chart to highlight impacts. Bubble minimum and maximum sizes constrained for readability

Ready-mix concrete, high strength

€ /Q.OO

Carpet fiooring a4 O y

. |
Aluminium
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Ready-mix concrete, high strength () Reinforcement for concrete (rebar) @ Other precast concrete products
@ Aluminium frame windows Aluminium () Glass facades and glazing
() Structural steel and steel profiles (@ Regular gypsum board (O stone wool insulation
Internal wall constructions @ PIR (polyisocyanurate foam) insulation Carpet flooring
(0 wall and floor tiles @ Electrical appliances, home and office Paints, coatings and lacquers
Electrification components and systems @ HVAC components and equipment () Elevators and escalators
(@ Building system constructions Pipes (water, heating, sewage) (O Electricity

Figure 9 — Bubble Chart showing the top-contributing materials to the One Castlefield — Block B (The Street Block)
development (OneClick LCA)
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Section 7.0 — Data assumptions, uncertainty & top-up factor

At the time of undertaking these assessments, detailed construction information and fully quantified
schedules were not available. Material quantities and specifications have therefore been estimated
based on concept design information, typical high-rise residential construction practices and mid-rise
residential construction practices (respectively) as well as industry benchmark data within One Click LCA.

To reflect this level of early-stage uncertainty, the RICS-compliant uncertainty top-up factor of 15% for
early design stage assumptions has been applied within the software. This ensures that the reported
upfront and life cycle embodied carbon figure remains appropriately conservative and proportionate for
a planning-stage submission.

As well as the top-up factor a 2% data uncertainty factor has been applied to the life cycle and upfront
embodied carbon assessment to account for the conceptual stage of design development, assumptions
regarding material specifications, and the use of generic datasets where project-specific information
was unavailable.

Material quantities have been derived from the latest available architectural and structural drawings,
with floor areas, facade extents, structural depths and internal layouts measured directly from drawings
where detailed schedules were not available.

It is recommended that the assessment is updated at later design stages (RIBA Stage 4 and post-
construction) once detailed structural calculations, coordinated services information and confirmed
product specifications are available, to provide improved accuracy.
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Section 8.0 - Conclusion & GMCA Compliance Statement

This report provides a complete assessment of upfront and life cycle embodied carbon (A1-C4) for the
proposed developments at One Castlefield for both Block A (The Tower) and Block B (The Street Block)
The report identifies the three materials with the highest embodied carbon contributions in full
compliance with the GMCA Submission Guidance (2025) for both assessments.

The project is fully compliant with GMCA requirements for embodied carbon reporting, having:

e Reported A1-C4 (cradle to grave) embodied carbon using RICS 2023 methodology (section 4.1 &
6.1)

e Both Block A and Block B achieve embodied carbon intensities below the GMCA target of 600
kgCO,e/m? GIFA for residential developments.

e Identified the top three contributing materials per development (section 4.2 & 6.2)

These assessments establish a clear baseline for embodied carbon performance at design stage and
provide a solid foundation for future refinement as the projects progress.
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Appendix 1 - The Tower (Block A) Plans, Sections & Elevations, Structural Design
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Appendix 2 - Block B (The Street Block) Plans, Sections & Elevations, Structural

Design
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