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The climate emergency

« Climate change costs lives,
about 300,000 per year

Temperature rise since 1850

curre ntIy Global mean temperature change from pre-industrial levels, °C

- Heatwaves, flooding, wild fires, | MV it
crop failures, conflict and mass ™ N'/'
migration g L

| | I | I | | |
1850 1875 1900 1925 1950 1975 2000 2025

» Carbon cost of a life? Elelc




Carbon In construction

 Construction industry contributes 39% of global carbon

Carbon in buildings

Embodied carbon Operational carbon




Whole life carbon

Figure 4: Estimated distribution Figure 5: Whole life carbon emissions, Arup (2020)’
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Legislation drivers for change

« Drive for net zero bUIIdlngS Environmental Outcomes Reports

How we assess the impacts of development, plans and policies, otherwise

[ Wh O I e I ife Carbo n known as Environmental Assessment, is going to change with the introduction

of Environmental Outcome Reports (EOR). What can we identify and learn
from the current Sustainability Appraisal, Strategic Environmental Assessment

assess m e ntS and Environment Impact Assessment processes? And how do ensure that the

new system of assessment and the preparation of EORs works better?

« Environment Act 2021
« Outcomes focused reporting

=
Whole life carbon assessments are on their way -
Government response to report on climate and the built environment includes encouraging g%ﬁ
commitments, says parliamentary committee.
House of Commons
12 October 2022 / Energy in buildings, Net zero, Sustainable building, UK Environmental Audit Committee

BY IAN GRANT Building to net zero:

Parliament’s Environmental Audit Committee (EAC) has welcomed the costi ng ca rbon In
government's response to its Building to Net Zero report, praising the construction Part of the STRI Group
government's backing for Whole Life Carbon Assessments (WLCAs)

and progressively ratcheted carbon targets for the built environment.
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Carbon emissions from remediation

 Solil transport via HGVs

Excavation plant operation on site

Import of aggregates and solls

Disposal of soil to landfill, or reuse and recovery
Soll degradation and carbon release

Installation of gas barrier or venting systems

- Operation of remediation technologies on site

« Chemicals, products and ancillary activities associated with
remediation

J
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R
Estimating the impact

carbon emission factor x quantity = CO, e kg

 https://circularecology.com/carbon-footprint-calculators-for-
construction.html

« Defra carbon emission factors for businesses: transport, waste
disposal, energy supply
https://www.gov.uk/government/publications/greenhouse-gas-
reporting-conversion-factors-2020

 ICE inventory of carbon and energy V3.0 (2019) for
construction materials in super and sub-structure
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Where can we start?

- We have a responsibility to design out carbon

Figure 9: Embodied carbon reduction strategy

Repurpose / refurbish buildings
(Design flexible and
adaptable structures)

Build nothing

Build only to meet needs of
communities / cities
Maximize utilization of buildings, Less fit-out

Build less

Reuse materials
(Design for deconstruction and reuse)
Use low carbon materials / products

Build clever

Minimize design loads
Use efficient forms and grids
Maximize material utilization

Prefabricate
Improve construction practices
Utilize reuse or recycling streams

[ ]
Waste management hierarchy }
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Preliminary
risk
assessment

Site
investigation

QRA, DQRA,
Remediation
objectives

Remediation
options
appraisal and
stragey

Remediation
works

Verification

Eliminate risks
early

SMPs during
investigation
works

Eliminate
unnecessary
remediation
works

SuRF principles

SMPs during site
works

Maximise our impact

Reduce scope
via targetted
ground
investigations

Ensure
remediation
objectives are
pragmatic

Employ the most
sustainable
technologies

Environmentally
irresponsible to
be over-
conservative
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Risk assessment guidance

» Risk assessment is where we have the greatest opportunity to
design out carbon from construction

 LCRM encourages a tiered approach to risk assessment and
sustainable remediation solutions

« It Is environmentally irresponsible to specify unnecessary
remediation works

Part of the STRI Group }
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Intelligent risk assessment

- Soll

= Zoning of the site due to history/geology

= Statistical analysis

= Bioavallability

= CLEA model exposure assumptions and site specific
criteria selection

= Asbestos DQRA based on SoBRA toolbox and method in
CIRIAC733

- Groundwater and vapour
= Measure rather than model if possible
= Obtain site specific input parameters
= Calibrate models with site measurements




Intelligent risk assessment

 GGas

= Proper conceptualisation, consider: topography, inherent mitigation by the
development, gas generation potential, flooded wells

s For low risk sources: continuous monitoring and use of GE 2019 paper

= High gas concentrations do not necessarily represent large volumes of gas
needed to cause high fluxes

= Diffusion and advection modelling — as a line of evidence




Cost benefit of further assessment

- Determine the cost of additional investigations and
assessment (environmental and financial)

« Use professional judgement to determine if findings are likely
to be favourable

« Will the techniques available reduce the uncertainty, or add
valuable lines of evidence?

- Small scale vs large scale developments

' Additional data, investigations, monitoring
Modelling, interpretation, risk assessment and
accounting for uncertainty
Reduction in uncertainty and conservatism
Reduced scope of remediation works
Reduced embodied carbon in construction




R
Example — Asbestos DOQRA

ciria

Asbestos in soil and made ground:
a guide to understanding
and managing risks

SoBRA Asbestos in Soil
Human Health Risk

Assessment (AiSHHRA)

Toolbox

SOBRA asbestos sub-group Asbestos Fibre }
December 2021 distribution release Part of the STRI Group

www.50bra.org.uk Asbestos in Soll Human Health Risk Azseszment Toolbax SQB_RA
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Example — Gas risk assessment

Engineered fill placed over un-engineered fill

Engineered fill placed over Chalk

Methane at elevated
9 . concentrations in deep
Englnee“r;d;glchas less wells that encountered or
(e are close to
Low permeabllllty iapprox Chalk/groundwater
1x10°m/s

Concentration increases

Engineered fill material with reducing distance to

cannot generate landfill

Minimal methane or carbon dioxide
emissions measured at the surface

carbon dioxide
concentrations higher in
deeper wells

Caused by bacterial

Methane not present at elevated °;ida.“°" of o;g:nic'l
8 groundwater concentrations in shallow wells Carton 1 TOWOINOG. SOV — 20m
gas by bacterial -a very slow process
decomposition of Source is decomposition of Low:carbon-dioxide in shallow wells
cellulose organic carbon in water
and partitioing into well
headspace 4= 15m
A =i s
= : o
SRS { Slow diffusion of methane Slow 2
_ S Y to sul diffusion £
4.5m ENGINEERED FILL \ ofcarbon | ==10m E
: dioxide to ]
= : o
e W= / ENGINEERED FILL surface | a3
UN-ENGINEERED FILL . .
T — e
\ Chalk between Base of quarry worked to
\ 4.94mAOD and about 4mAOD in general CHALK
om

Permanent groundwater level
at 5SmAOD after recovery
from dewatering

Rate and height of rise not
likely to cause significant gas
emissions

N

Carbon dioxide not
under pressure -
concentration
increases with depth

Methane in Chalk not
under pressure

‘Calibeason of 0fMusion model with fux chamber rosults

P5 FBO1 closad - emission rate into fn x 8m void = 0.032mg/s
‘apen - emission rate into Bm x 6m void = 0. 704mg/s
P5 FBO2 closed - emission rate into 8m x 8m void = 0.032mghs
‘open - emission rate into 8m x 8m void = 1.024mg/%

Caiibrate dHusion flow model to manmum vaues from open tests even
Goxde

though ong term montoring (ckosed) showe no carbon

Corcarts
of carbon doide n ol

BH7-3 deep, max CO, = 32 3%
BH7-9 deep, max CO, » 20.3%
From GGS gasclom data

Prodicted indoor ai ocnentration of CO2 wt
ventiated voud = 0.003% 10 0.0047%

Precicted COZ in vokd = 0.0063% to 0.0092%

House 8m x 8m wih
150mm high underfioor
void

Migration dogih = 1.5m

BHT-3 shatow, max CO, = 4.9%
BHT- shatow, mas CO, = 4 9%
From GGS pasciam data

Gas migraton kmited by
‘gas fusion

Reworked natural sofs with several souoes of carbon
donde

Onidation of argarsc matier
of

Orssoluton
Oxdation of FECO3
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Summary

- Embodied carbon in the construction industry needs to be reduced
« Our best opportunity for this is at early stages

- We have the framework and tools for undertaking detailed risk
assessments

- Low carbon solutions are preferable to all parties
« Good science, cheaper, greener

« Why are we still not doing it?




Barriers to better risk assessment

Clients

 Programme

» Risk

- Lack of competence and/or training
- Regulators

- Laziness

- Regulations




Questions for the future

« Within current regulations and guidance there is more we can do
= Work to overcome the barriers

» Counting the carbon cost of remediation schemes will soon be a
requirement
= Gap In the market for carbon calculators for this

- However, do we need a radical rethink of the approach to risk?

J
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A tale of two sites....

R L

- Brownfield, former landfill
or industrial works

« Overgrown, providing
varied habitats

- Significant remediation
required

- Difficult ground conditions

- (Gas protection

-'_—-\."

- Greenfield, arable land

- Monoculture, low
biodiversity, poor soill
guality

- No remediation required

- Simple foundation solution

« No gas protection




]
Thank you

- Any questions?




