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Section 3: Competency Report
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Competence A1 — Knowledge

My passion and job role has allowed me to establish a broad knowledge of sustainability principles beyond and within structural
engineering; including that of carbon emissions associated from construction material manufacture and its contribution to the
whole life cycle emissions of a building.

My knowledge has come from extensive personal research, peers, articles, lectures, and technical review of industry guidance such
as, IStructE Circular Economy Design Guide and thought leadership piece on Regenerative design.

The construction industry is responsible for 40% of global emissions with 100million tonnes of material wasted annually in the UK.
Structural Engineers commit to a code of professional ethics, which includes to take account of limited availability of natural
resources’ and protect, and improve, the quality of built and natural environments’”. (LETI, 2020). The cement and steel industry
alone contribute 12% of global carbon emissions (UKGBC, 2021) as engineers specifying materials it is our professional duty to
have the knowledge of where that material has come from and how this process effects people and the planet.

| understand within the broad issue of sustainability, carbon in structural engineering is just part of the global problem a brief look
at the UNSDGS and link to our profession highlights the scale of this (Figure 1).
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Figure 1- UNSDG's in Relation to Structural Engineering



Competence A2 — Application of Knowledge in Professional Practice

Within the competency “application of environmental knowledge and principles in professional practice’ my experience is within
two key areas business strategy and within project delivery which is described below.

Business Strategy

Using the knowledge of our impact as a structural engineering firm | created “The Progression of Sustainable Design” | I A
long-term carbon and social strategy relevant to our impact from our design work — noting where | have placed us as a business at

now (Figure 2 & Appendix A2).
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Figure 2 — Sketch of Progression of Sustainable Design
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Within this sustainability strategy | created a resource library, Civil and Structural carbon calculator and structural carbon database.

The database has around 160 data inputs. | am now able to use my knowledge to plot data trends in material types, structural

framing systems and by sectors, enabling focused internal analysis, assessment, training and advising clients and engineers on the

opportunities to reduce carbon (Figure 3). Learning from results to allow engineers to improve their approach to structural

sustainability.
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Project Delivery

Applying this within project delivery my role has been challenging, guiding, and advising clients and engineers to make design decisions using
knowledge on carbon reduction.

Although | am not currently involved with structural engineering project delivery, from 2016-2022 | delivered on several structural engineering
projects in which | am proud of from a sustainability aspect. These included some refurbishment projects but many of these are of high social

value.

Refurbishment Project Example

Existing steel frame office building with concrete cores and basement. Proposed complete demolition of top 2 light weight plant storeys

including roof to replace with a glazed vertical extension with minimum structural intervention to the existing building structure. The project
retained 5 storeys, a large concrete basement and 3 concrete stability cores. Reusing this existing structure saved 3000 tonnes of embodied
carbon the solution also limited the amount of concrete demolition as it was not able to be reused like the steel by the demalition contractor

(Figure 4).
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Figure 4 —- Proposal to Keep Maximum Amount of Existing Material

-New Build School Example

Involved the design of a new primary school, a relatively simple structural design the most important part of this project for me was that this
school was in an area which desperately needed a new school building to raise aspirations of the local school children.



Enabling Works Large Site Masterplan

Provided a comparison of embodied carbon of multiple buildings across their site- advising of impact of each with a view to latest
development to aim to be reduced embodied carbon from those before Figure 5.
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Figure 5 — IIIIEE - Site Plan and Development Phases

Structural Fabric Embodied Carbon Waorking Group:

| reviewed standard ‘bay studies’ in early-stage design of embodied carbon values to inform framing options and share results with
wider working group within |JJij(Figure 6).
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Competence A3 — Analysis and Evaluation of Problems — Environmental Perspective
My ability to analyse environmental problems and sustainable solutions is within business strategy and project delivery:

Business Strateqy — Data Analysis and Evaluation

In my initial evaluation of our database it highlighted where things were incomplete and that limited conclusions | could draw from
our data. Key limitations that | identified are listed below and please see Figure 7 for an example of the solution developed.

»  The variety of what was included in carbon values and what had not been included for example full pile depths or
proprietary structural elements.
»  Project definition by subsectors to allow comparison analysis of building type such as education or healthcare.

» Knowledge gap of engineers submitting data, to self-check and understand the scale of the number they are uploading to
allow for self checking.
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Figure 7— Carbon Database Project Emission Breakdown Solution to Limited Data

Solutions came from not only refining the data collection and carbon but in the form of delivering training across the business.
Sharing database results allows engineers to review their carbon against others in the company to develop their own
understanding.

Working with the Learning & Development team | have created and delivered a module to Il graduate academy in
Sustainability. Graduates who follow the Il Academy process represent around 20% | llemp!oyees who will
understand their professional responsibilities to climate action, UNSDGs, carbon reduction and biodiversity in construction.



Project Delivery

- The NN tcam approached me about achieving a low embodied carbon target within a project, as the site had a
number of existing steel frame sheds, | suggested exploring the reuse of steel from onsite demolition to achieve low

upfront embodied carbon Figure 8.

- Providing support to design teams with an goal to meet Net Zero Brief Guidance documents which provides measures to
be considered by the design and construction team in relation to net zero construction, and achieving an upfront carbon
target of 400kgc02e/m2. Through sharing material and grid options, which would enable this target. To be made clear to
the client early if they want to achieve an embodied carbon target this is what they will need structurally.
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Competence B1 - Influencing

As discussed in A3 my work has generated lessons learnt particularly around data collection, initiative engagement and
opportunities for training. To promote continual improvement, | share my lessons learnt with relevant senior managers, discipline
teams and the Board of Directors, within [l

These updates are also reflected to engineers with internal communications on any updates made from users’ feedback *you asked
- we listened’style” and monthly updates to groups of ‘Sustainability Champions” across the business.

Discussed in A3 | deliver a graduate academy module. | created this training using the core sustainability requirements from the
key institutions for- graduate disciplines CIHT, Geological Society, ICE, IStructE and TPS and it includes workshops on
UNSDGs, Carbon Calculations and Influencing the Brief.

Finally a large part of my role is working with volunteer groups and advocating for wider change.
| sit on the IStructE’s Climate Emergency Task Group and the ACE Net Zero Advocacy Group and over the past year | have:

- Delivered 8 no. of Presentations on Sustainability in Construction to Universities.
- Delivered 3 no. to Institution of Structural Engineer Regional Groups

- Delivered 20 no. external presentations to industrial peers and stakeholders.

- Written 2 articles on Biodiversity and Air Pollution for [ Nl

- Signed Yorkshire & Humber Climate Pledge

- Signed Proposed Part Z

- Provided data to UK Net Zero Building Design Standard.

- Deliver quarterly CPDS internally too all staff within sustainability.
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Competence B2 — Promote Strategic Environmental Approach

| produced [l 2023 Sustainability Strategy and reduction commitments which can be seen in detail in Appendix B2.

Looking at our Carbon reduction commitments using industry research and data from our database, initially it raised questions for

me.

- Where are we now?

- Will clients align with our reduction targets?

- Isit sensible setting targets ahead of industry guidance?

- Can we maintain a commercial business with large commitments to reduction?
These questions then resulted in a reduction target (Figure 9) that will be reviewed regularly and when 2023 industry guidance is
released such as the Net Zero Carbon Building Design Standard.

| then created a strategy to implement monitoring this reduction which was presented to the board this included:

llustration of '40kgC02e/m2" in design materials, grid spacing etc. Allowing engineers to design for reduction.
Monitoring of our data, allowing for the delay of projects uploaded within the next year that have already been designed

prior to reduction commitments.
- Engaging feedback from internal/external teams.
- Effective data collection for measuring of target.

Producing reduction commitments and a sustainability strategy has been an opportunity to engage across business units internally,
resulting in a strategy crossover created with digital delivery and communications teams. Externally | have had the opportunity to
collaborate embodied carbon data alongside architects and deliver external presentations with construction lawyers, contractors,
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Figure 9 — Evaluation of Potential Carbon Reduction Commitments
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Competence B3 — Demonstrate Leadership and Management

My role as Sustainability Coordinator at [l has given me the opportunity to demonstrate leadership and management skills
delivering on sustainable structural outcomes.

| am the day-to-day focal point and technical reference within the business working in sustainability, leading on our project
sustainability and sustainability initiatives across the business. | have led the development of our carbon toolkit, development,
implementation, and continuous improvement to the approach to carbon reduction internally and externally.

In the development of our 2023 Sustainability Strategy, | used my lessons learnt from the past year. For example creating resources
that allow Engineers to improve their understanding of embodied carbon to allow for more consistent approach and data collection.

| have developed relationships with clients and other professionals with the aim of promoting | llll approach to sustainability —
thus growing my network and influencing the debate on sustainability.

| Provide (and/or signpost) technical support, training, advice and mentoring to colleagues about sustainability, carbon reduction,
etc. | keep up-to-date with latest research and practice literature, maintaining a critical review of papers in a fast-developing
discipline.

| also champion carbon reduction in our offices: Providing support and advice to office managers and leaders regarding reducing the
carbon footprint of our office and professional activities. Working with office directors to agree and set internal carbon targets.



Competence C1 — Communicate the Environmental Case

| have had many opportunities (as discussed in Section B1) to regularly present on sustainability to different types of audiences
such as clients, solicitors, colleagues, contractors, or the public. Presenting and engaging with people is something | have a
passion and love for, which | hope is reflected throughout this portfolio. This is important as to achieve carbon reduction in
construction it relies on collaboration within the industry and respect for other disciplines impact.

| contribute to the work of sustainability volunteer groups in the built environment including:

- IStructk Climate Emergency Task Group
- ACE Climate Advocacy Group

|
|also sit on the | I, /s part of my role as [l have

created a regular agenda item which is usually in the form of a debate on something among young members within sustainability
including:

- Proposed Part Z
- Regenerative Design
- Circular Economy

Sitting on these groups has given me the chance to communicate sustainability objectives in unique ways including recording a

podeast episode | EEE_— Y (0 discuss the need for a circular

economy in Construction.
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Competence C2 — Professional Advising, Influencing and Negotiating

My career requires me to demonstrate ability in professionally advising, influencing, and negotiating with others to achieve
sustainable outcomes, to demonstrate this competency | have split these into two key areas Clients/Projects and Internal

Stakeholders.

- Clients and Projects

Encouraging developers and funders to prioritise structural embodied carbon as a project driver, through experience and
sharing transparently our database results and deliver clarity in industry greenwashing.

This includes presenting to clients such as | EEEEG__———
|

| have also created recourses for Engineers to provide carbon as a driver in early stage design and provide the most carbon

efficient option for discussion with design team and client.
Consistency in engagement has been challenging internally particularly with project embodied carbon (Figure 10), | have

had to work internally to target strategy that will allow all offices to prioritise and uptake carbon initiatives.
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Figure 10 — Graph of Monthly Engagement with [JJilj Database

- Internal Stakeholders

Recognising within my business my work is not just within ‘Structural Engineering’ to create a cultural change | have been
working with different teams across |JJlij to achieve sustainable outcomes such as civil engineers.



Competence D2 — Ethical Dilemmas

Being a passionate environmentalist within construction has often left me feeling ‘climate anxiety” and moral dilemmas
and often coming across green washing. Often asking myself, does my role just continue developers to create carbon
emissions? Promoting doing 'less harm' whilst creating a commercial incentive for more to be built just not built ‘as bad?

| would never choose to work on ‘obvious unethical jobs'- however | still find myself debating what | should work on for example
airport schemes or any project that has demolition.

My dilemmas also include when | am championing for more sustainable materials. Where | grew up a large percent of the local
employment is from Tata Steel. As of March 2023 900 jobs are at risk due to closure of coking plant, closure not from
sustainability pressure but operating costs with the facility moving out of the UK to somewhere cheaper (Guardian, March 2023).

Although not directly due to sustainability it made me question how to keep people employed when steelworks or other climate
damaging industries would rather close and locate to a cheaper location, over to upskill or upgrade to the sustainable alternative.
Scunthorpe already has a much higher than average unemployment rate with nearly half of children living in poverty already (ref

gow.

How do | advocate for fast transition to more sustainable and still enable a ‘just transition’?



Section 4: Appendices: Supporting Evidence

Please note that all evidence within Section 4 is work | have created and delivered.

/ hope through the supporting evidence you can see my passion for climate action and many key
competencies are seen throughout the portfolio such as knowledge and influence.
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APPENDIX A1- KNOWLEDGE

Evidence of sustainability principles both those directly related to structural engineering and as well as wider sustainability
issues shown through, my hand written notes from courses and seminars such as Net-Zero Structural Design Course and

Embodied Carbon Basics.
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APPENDIX A1- KNOWLEDGE

Regenerative Design & Circular Economy

//
/
/

Waste } /
Rising waste levels accompany this rising consumption. Our take-make-waste linear economy consumes. ] I oo 1.1 A brief xase for regenerative design /
100 billion tonnes of materials and wastes over 90% of these extracted materials. Only 8.6% of the 100 The Wns[mmm" mdus‘ry is currently focused on reducing its carban emissions. But too much focus
billion tonnes makes it back into our economy, and the situation is getting worse. This figure fell from 9.1% in Could use a diagram on carbon misses two wider points. Firstly, that the climate crisis is just one of a series of outcomes of
2018 10 8.6% in 2020. This is simply unsustainable; we will run out of natural resources and drown in our [u] wider system collapse. Others include massive species loss, social injustice, health and war,

@mention or reply Secondly, that the restoration of our biosphere could tackle all of these crises. A thriving ecosystem

own waste could sequester carbon at (he same limd as reducing emissions, would creale the conditions for a
great return of dwindling species and crebte the conditions for a more socially just society, in which
humans can be healthy, thrive and in whih we are not competing with each ofher for resources

s I 7
So why don't we just get on with restoring habitats? The problem is that setting ourselves that

Is this construction industry, or all industries missien does nothing to change the fundamental relationship between humans and the wider living )
and is this UK or globally? work [ samplo ot torms that would be benaficial with a dotntn page

—
Since the Enlightenment, in the Global North we have come to see the living world as something that
we can control and exploit. But what is now so apparent is that the net outcome of humankind’s
intervention in the living world is massive system degradation

@mention or reply

_ s From systems theory, we know that if you want to change the outcome of a system, you need to
ehange the rules and rlatonstips n
Link to more hazardous and costly methods of
extraction such as fracking, deep oil mining in w.massmg the collapse of our life-supporting ecosystem as a consequence of our actions, many

people are starting to realise that it is our relationship to the living werld that is at the heart of the
the sea to make up for the cheap easy problém. Unless we change our relationship and the rules we live by in that relationship, the system

will co ;mn ue to collapse

Figure 6 Only 8.6% of the 100 billion fonnes of malerials we use make it back inio our economy

|
The Construction Industry’s Impact @mention or reply \nsleaj:!’ seeing ourselves as controllers of nature — separate o nature — what if we instead saw
Statistics from the World Green Building Council ®show that the global construction industry is responsible for :i’“arf:‘y et ‘P:;;z;;’:;‘”:; i systom and E‘;:lgn‘z‘;::‘je“: fﬂf;;"‘fﬁ:”:j:;;::;;”;;’;{:é“’;
50% of all exiracted materials, tat's approxigtely S0{Jcn tonnes = I s posiivalpencfiton fs ecasystom - a species tha inceases the potental of al o trive around it
|
Annually?
THE FOOTPRINT OF THE GLOBAL CONSTRUCTION INDUSTRY Is it worth mentioning we demalish over 50,000
2 = Comments:
buildings a year in the UK annually
World Green Building Council "Advocacy Manifesto 2019 Wald a diagram benefit visualising this system?

WGBC initiative urging European mention or reply
@ decision makers to recognize the vital 36% of all emission @ i
Au-wumltrl;‘\: role that the built environment plays in
P the transition to a sustainable society
T
= = i .

'Regenerative Design' thought
leadership piece: Reviewing showed
to me a lack of knowledge in the

- e. N g industry of our impact on people and
linked the limitations of focusing on the planet and the concept that low
embodied carbon within structural carbon is only 'less harm'. However, it
engineering. ] also showed me the gap in

Looking at the larger impact of accessibility of these concepts from

sourcing construction materials to the those in high level theory to those
potential of material reuse and design. working in practice.

IStructE's Circular Economy & Reuse
Design Guide: Reviewing the Draft

Chatham House: | attended
Chatham House
'Un-conference' - | had
thought provoking debates
and conversations from
sustainability in finance,
education and construction
however | felt we were we in
an echo chamber. How do
we bring others into the
conversation - the people we

Beyond and Broadening

o / @ reference that actions effect
cw:::mm ke : { .. | the mOSt.

Biodiversity: | wrote an
article for the Association
of Consulting Engineers
on Biodiversity in the
construction industry. |
also launched our
Carbon Toolkit on seeded
paper, which could be
planted to grow UK native
wild-flowers.

What sustainability means: Biodiversity

| Volunteering: | support

. Litter Free Leeds with WI wc_)rking with mental hea]th
“'”-:j? g organising and carrying charity Mates in Mind on our Young Engineers
out litter picks, Conference in 2021. Suicide rates amongst
supporting keeping —| construction workers more than 3 times higher
waste out of local the national average (ref: matesinmind). Post
AESE] watercourses and pandemic looking at creating a conference that
== | otecting local wildlife. supported for young engineers

+ Depression/ anxiety account for 44% of all work-
related ill health cases and 54% ofpll working
days lost (2018/19)

+ 15% people experience mental N problems.
in the workplace

* 34% (n=3,400) of construction workers had
experienced mental ill-health in the previous
year. 1

* 74% of UK adults have felt stressed to a point fnrwnrel-icoking »

where they felt overwhelmed or unable to cope
in the past year

| arvihve ik groew wilhe Um a6 & Basiness and in¢

L RIL

Want support now? Construction Industry Helpline: 0345 605 1956 | lighthouseclub.org.




APPENDIX A2- APPLICATION OF ENVIRONMENTAL KNOWLEDGE

Evidence of my application of environmental knowledge and principles in professional practice | have applied this within my
role in the business strategy and within project delivery.

BUSIneSS Strateqy Progression Of
Sustainable Design
Graph: | originally
created in handwritten
/— form but has been

developed into a digital

Progression of Sustainable Design in

format.
| have acknowledged
that the work | do as a —_ Representsline of
structural engineer is harm/carbon emissions
currently not reducing Note where

Reducing carbon any emissions directly regenerative design

emissions as a business or in our ;
(doing more good) project through WE ARE HERE /_ sits compared to where
strategy we currently are.

Regenerative design.

Time

Zero harm,

Increasing carbon Less demo more circular.

emissions
(doing harm)

Further reduction, greater re-use,

new technology and legislation. R . th
ecognising the
. Our work and understanding limitations of legislation
® ] Mossui carbor | Advocate for change or impact starts 10 raduce: and scalable
Launch of Curtins ring and challenge clients. i
Sustainabity Siategy.  f 0r desins. technology in the
industry.
Average Carbon Value of Residential Superstructure- per m2 Exract from Carbon

Database results: Sector
specific results allowing
others to make decisions

_ within design teams based
Uiz 4 projects on average embodied carbon
values for structural form

type.

LET1 2030 Targe!

Extract from Carbon
Database results: | assessed
database results against
SCORS criteria.
Graph Showing the Number of Construct®pn Projects in each SCORS Research Sector 1.49%
Category Education 8.3%
12 SCORS RATING G

SCoRS Majority are Residential,

Residential 46.05%

SCORS RATING E University and Hospital
50% Residential Sector sector.

\‘ Commercial Offic
N 19.62%

-
_
3
&®| oo Maiority of frames are stee)
— ™| [ScomsmATINGD
- — - rame braced.
— 2no. Schools
—

2n0. Residential

Both sectors combination

8 of raditional construction
(steel & conrete) and load
bearing masonry.
3projects are concrete
piled foundations.
6
Main sectors are Schools
+Office

4 1no. Residential project

Extract from Carbon
Database results: Learning
from results this has allowed
me to target areas for training
and biggest impact for
carbon reduction. For
Vo 0 Reri Healthcare 22.84% example the residential
sector is our biggest source
of emissions.

NUMBER OF PROJECTS
>

Steel frames used, ground
improvement used and
concrete frame with

A+ A+ A B c D E F G
SCORS RATING




APPENDIX A2- APPLICATION OF ENVIRONMENTAL KNOWLEDGE

Project Delivery

Embodied Carbon Savings: 3000
tonnes in embodied carbon were saved
in keeping the steelwork alone.

-
|II|I- ‘

Establishing Reuse Potential: | worked on the
condition survey and intrusive investigations of the

building to ensure reuse potential and limit structural
KEY modifications. Design carried out using balancing of Reusing Materials: Note
Existing New s loads from IStructE guide and difference in factors, photo shows level of
allowing for minimal strengthening and new demolition of steel work
materials. compared to concrete.

Connections into existing
core walls just needed to be
thought about differently
rather than simply taking the
core down level.

Where does the Embodied carbon come from — Material Manufacture

Typically around 90% of embodied carbon emissions

10 7. KILN

: motjape

SO0ZCHEMICAL
ReEACTION

Embodied Carbon in
Structural Design: Extract
from presentation explaining
to client where the embodied
carbon emissions come from
within their project. From this
example the frame is a
precast construction.

Cement Manufacture

.

SteeigemeorRcement 197

» CONSTRUCTION I 7,

- RC DETAILING “HPCONCRETEGRPODE
-» CEMENT THUPRPE =3 W/e RATIO

+CEMENTMOTAR
- FIRING OF CIAY

IMSULATION. o B

equipment

Clay brick- firing

Embodied Carbon in
Transport: Unique to the
project the precast has been
supplied via Lithuania due to
previous client relationships.
In this extract from my
presentation | explained to
the client the impact of the
material manufacture
compared to the transport
from Lithuania vs UK.

Where does the Embodied carbon come from — Transport & Construction

* Transport from Il | ithuania- only accounts for
approximately an additional 5% of total embodied
carbon emissions.

+ Construction emissions and waste from site are
relatively the smallest part of emissions 2-5%.
Accounts for plant use, electricity and fuel
consumption

Note* construction emissions may be a larger source of
emissions for enabling works and infrastructure projects
with less manufactured material product.

+ Waste is based on typical values from the source | - F
WRAP Net Waste- WRAP's Built Environment Programme
WRAP ) o=




APPENDIX A2- APPLICATION OF ENVIRONMENTAL KNOWLEDGE

Project Delivery

I Construction

+ Total Embodied Carbon 213kgCO2e/m2

Embodied Carbon in Structural Design:
Extract of my presentation to the client
showing a comparison and break down
of 2no. buildings on their site - N
and 0 advise how we look to a
lower carbon solution for the next phase
of the site.

Element Emission Breakdown (%)

Upper floors/slabis
7%

+ 83% emissions from manufacture of materials

+ 15% From Transport (10% if from UK)

Sourcing hollow core planks from UK saved 3% within transport emissions
and 0.1% in overall emissions.

+ 2% from Construction

I Carbon Database- Commercial Buildings :

Example is that Il saw a reduction
in carbon emissions from planning
stage to construction- due to large
allowances and efficient design at
construction of precast.

Scheme Parformance against 2030 targets:

SCORS 1a7
RIBA 156
. LETI 28

m®  Scheme does not meet target
aim? Scheme does not meet target
am?  Scheme meets target

*note this evidence can be linked to B1 enabling a culture of
learning.

Construction stage is the emissions that will actually
be put into atmosphere from the project.

I Planning

+ Total Embodied Carbon- 368kgC02e/m2

Element Emission Breakdown (%)
Usper Rosrsjutsts
%

IR

Scheme Performance against 2030 targets:

» 81% emissions from manufacture of materials
+ 17% From Transport (11% if from UK)
« 2% from Construction

*note does not include data for Deltabeams.

I C:arbon Database- Commercial Buildings :

SCORS 137 kgCO=e/m*  Scheme does not meet target
RIBA 156 kgCO:efm*  Scheme does not meet target
. LETI 228 kgCOzefm*  Scheme does not meet target

No actual emissions created at this stage- estimate
of what range of emissions to expect from this project

- — Structural Fabric Embodied Carbon Working Group:

i

| have put a side by side comparison below. Numbers are very similar, and | do agree that PT flat slab is more carbon efficient than the CLT option. The provided tonnages mean that the steel frame supporting
the timber slab is almost the same as the whole PT concrete option (including RC).

This is because at the time of calculation the embodied carbon factor for steel is 2.45 compared to_concrete of 0.1. As of 31! March from BCSA steel recommended ECF has been reduced to 1.74.

- BCSA revised factors 31 March Steel

Baseline Scheme- 266 kgCO2e/m2

Baseline Scheme- 268 kgCO2e/m2

Baseline Scheme- 210 kgCO2e/m2

Downstand Cellform Timber CLT- 153 kgC02e/m2

Downstand Cellform Timber CLT- 172 kgC02e/m2

Downstand Cellform Timber CLT- 135 kgC02e/m2

PT Flat Slab- 138 kgC02e/m2

PT Flat Slab- 144 kgC02e/m?2

Assumptions:

- Rounding numbers used.

- CLT did they include their 5% steelwork tonnage allowances in the calculation, may expl

Communicating Design
Options: Extract of a review
of feasibility bay studies for
the client in regards to
embodied carbon, stating my
assumptions and comparing
to current data.

/ why_ is higher in initial calc.

F-Om Sa.
_—




APPENDIX A3- ANALYSIS AND EVALUATION OF PROBLEMS-
ENVIRONMENTAL PERSPECTIVE

Evidence of my ability to analyse environmental problems and sustainable solutions is within business strategy, delivering
teaching and project delivery:

Business Strateqgy - Data Analysis and Evaluation

I Carbon Calculator Extract: Critical analysis of data required me to create a solution to ensure
embodied carbon values were relevant to advise clients and design to allow for reduction. For example our
initial data was not split between substructure, super structure and infrastructure allowing for misleading
trends when comparing total carbon against structural form.

- 328 14 18 360 tco2e
Total EC (kg CO2e) 360437 Total EC per m? (kg CO2el m2) 12
Super Structure EC (kg CO2e) 0 Super Structure EC per m’ (kg CO2el m2) 0
Sub-Structure EC (kg CO2e) 360,437 Sub-Structure EC per m? (kg CO2e/ m2) 12
Civils, Infrastructure & 0 Civils, Infrastructure & External Works EC per 0
External Works EC (kg CO2e) m? (kg CO2e/ m2)

"NOTE SUB STRUCTURE INCLUDES BASEMENTS AND GROUND FLOOR SLABS IF GROUND BEARING

Average of Construction Embodied Carbon kgC02e /m2 Select which elements have been excluded from your carbon value or elements which have

not been modelled in software as per real life e.g. pile depths or deltabeams.

Avarage i Carbon Valus of Substructure (e 20. ) ) - o .
& Note - Calculations from Revit models will include carbon value for piles if modelled - it is
important if including this value that the pile depth modelled represents an accurate depth to
ensure accurate carbon value.

Extract from Database
Submission form: The variety
of what was included in
carbon values and what had

D Piled Foundations (not including pile caps)

D Deltabeams

D Precast / Hollowcore Slabs not been included for
example full pile depths or
(] masonry Elements proprietary structural
O —— elements. If not stated, this
L IRealiets can mislead data when using

averages and trends.

I D Mass fill concrete below foundations to correct depth

I Carbon Database Extract: Results from B o e

this analysis shows how splitting the calculator

results as above allows for more accurate (] Reinforcement

analysis of the embodied data collected.

Example, some projects where substructure (] composite Metal Deck (not including concrete)

only with 50% GGBS Extract from Database
Submission Results:
Variation in sector buildings
such as lecture theatres to

Average Carbon Value of Healthcare Superstructure- per m2 schools, allows for large

variation in data which is not
currently reflected in
analysis. Targets shown may
not be relevant to building
type, sub sector added to
database.

LETI 2030 Target

lll-.—.h-d' s EE = ===
------------- -

Aoy oo Cataoen gy




APPENDIX A3- ANALYSIS AND EVALUATION OF PROBLEMS-
ENVIRONMENTAL PERSPECTIVE Academy

The needs of the
professionals with the
industry and Curtins require
training beyond embodied
carbon.

Delivering Teaching - - Academy Sustainability Module

Sustainability- Influence the Brief

UN SDGS DISCUSSION

Influence the Brief and Early-Stage Design Decisions.

* In breakout rooms,
=rcuss which SDG's you
k are most relevant to
and your work?

Piek she of the design briefs below and identify key design requirements where sustainability

and embodied carbon can be implemented. _ Academ : |
created an activity that  euss how you think

. rtins can support
requires early careers G's?
engineers to look at a
construction brief and
identify where the client
has directly asked for
sustainability
requirements, but also
where there is an
opportunity to ask a
question and reduce
carbon.

Stveiomnt GLPALS

n Birief 1

Offiee refurbizhment.

Large enabling work projects

The client wants to build a new industrial fact

fction for the Goals -

[Nations Sustainable Development

sal mine,

supporting

2 ground ||

Sustainability- Quick Carbon Calculations

Design Brief 2

Concrete- Substructure only

Academy:
Activity | created to

work through embodied
carbon calculations
beyond structural
engineering, this was
also an activity at the
2022 Young Engineers
Conference.

RC Raft- Concrete Grade UK 32/40 25% GGBS
2 Layers A393 Mesh- 6.16kg/m2
Floor Area-270m?

Groundworks below raft

1. 600mm of ‘general soil’ to be removed and taken to landfill nationally (ags
Soil density (18kg/im3)

2. 600mm of crushed stone to be brought in locally (approximately 2
Stone Density (21kg/m3)

km) undemeal

Use less
stuff N L

Bpa
-

. Academy:
Within handouts |

provide, this include the
IStructE's Climate
Jargon Buster.
Recognising key terms
you are likely to

Academy:
Worksheet | created for

Reflection on individual

TYPICAL RAFT FOUNDATION
e

profgssional encounter in
requirements for the sustainability but not
module.

everyone will have.

@ 1.Get informed

Climate jargon buster

Grace Di Benedetto presents a short glossary of key sustainability terms that engineers are likely
to encounter when reading climate guidance.

[This document has been created to help you refiect on the areas of the Sustainability Nsquirements from your chosen institution and after today where you
are going to focus your development in this area and how you will do this against your seliMgfined timescales.

1. On a scale of 1-10 how confident do you currently feel about having evid bility Chartership attri Iskill?

This articte gives simple expianations of common sustsinability term that a structural
engineer may come acrass, I has been developed with reference o existing industry

dafinitions whera possible. Where furiher explanation hes been added, fhe definitions
came from these used within Arups Structural Engincering Sustainabillty Hub.

crbon amissians and thevefcrs ra afketing &

2. How could you improve your confidence and score? required. Alos krvawn Bs carbon 2ero, abechute

200z, Or Quoss zue0,

dicrieks sqivslent]

Concepts and systems
assessment

Ireduztion n GHO2 in
oo seforree 1o as carbion

a
Ermbiodied carban (£ the aimossher
s negaE,

Use this Development Plan to think about the key areas of Sustainability covered today and what you can do to start gaining more understanding and
experience. It may be something small around further knowledge and research all the way up to supporting a sustainable design concept for a client

uctior iroLghcs the whols
Hecyek of on ot IMockes A1-A5, B1-BS erd  Selonce-based target
G

Remember to keep it SMART! (Specific, Measurable, Achievable, Relevant and Timely). bon (0C)
Tha GHG emizzions ansng from 3 energy and

= i
3. Sustainability Development Plan moduies e g 1o st feg. produet waler corumed by an st e, e i
g0 consiees of Waduks A1-A3). Fefer o Figrs  Flocych iMcckues BE and BT,
1 00 B8 BN 1580

What area of Sustainability do I need What will | do to achieve = What resources or How will | apply this

Target date for
review and Environmental product declaration

to develop for my Chartership/ my this? support will | learning and measure A firch ety verified, siancrdised cocument thet
completion B v o

role? need? success?

i the ervironmental imcect of a proouct,
a3 o I Al Fom onLGA.
GHGE emBHans and oV, bom

4. What is your one key takeaway or learning from today that will help you with your Chartership development?

Gircular coomomy

embccias, oA the Hacycs of

oul wasta and polution and koaping
RIS N LED, 0 . FERAtiEtONT,
U5, (RGN 0 SARTEbA eSO

Design for adaptatility
DRSgIg 16 Supfeel e etriinued e o
a0 35681 by WA 10

Poterdal Tulure erergy
IECOVRY, LB ENVS YN E96 EpOMsa
saparatety IMooies CF

‘Sequestratian
The v 0 g 1o elceige o OO, Trom

Fotérnal L EpIRNS”,
Desigr far

Dosign scisians thal Merase 110 eually s

e 5 e

T 56 8 GHE Omission Mg o
BN 10 COMpans31a for G0, emesions.
Materials

Recyel

FUREIIES sk B35y & DIOCLIT 1510 S6pare

' i thess e
bicgeri: carton

Gornoresty,




APPENDIX A3- ANALYSIS AND EVALUATION OF PROBLEMS-

ENVIRONMENTAL PERSPECTIVE

Project Delivery

/I Net Zero Structural Design- Build Nothing/Build Less

L] Can an existing asset be used, refurbished or modified.

#  Arefurbishment can save up to 70% of embodied carbon compared with e
demolishing and reconstruction.

’ Heavy loading requirements for this building type, often allow for modifications on
slab such as additional mezzanine built off slab.

L Increased in planning requirements in the UK for reuse over demolition or new

build.

‘Can an existing unit be
exter 7

Reducing Environmental
Impact of a Project:

From this extract of a
presentation delivered to a
logistics client and design
team discussing high level
concepts and solutions that
can reduce environmental
impact of potential projects.

Can structural
modifications be made to
allow for a change of use
without rebuilding?

Can an existing facility be ] =
refurbished for the new A
requirements? o

/I Net Zero Structural Design- Build Clever/Efficiently

] Slabs and External Yards
- Thickness of slab refined for loading — 10% reduction in design 10% saving on material and carbon
- Cement replacements
27 Sonrn Dete
27 Repucnion sea8 207
300mn. Deer NMAEOEPTH aTsen
diad, §15 1
UTILISED. ‘
T T T Ll L AT A T s
L] Steel Frame
- Review span of main structure, can this be reduced? Reducing grids
- Internal fixtures can be reclaimed or sources from ‘buy back schemes’
- Consideration of how the structure can be used at the end of its life? — use of bolted connections etc.
- Use of reclaimed steel — 95% saving in embodied carbon
L] Ground Conditions
- Explore option of ground improvement where possible — may require higher upfront ground investigation cost
- Can material on site be reused — creates larger enabling work package on site than bringing in new material
] SUDs

- How can the site incorporate natural features to create SUDs rather than manufactured proprietary products.
For example to compare the carbon saved by replacing plastic attenuation tanks with naturally formed detention basins:

Reducing Environmental
Impact of a Project:

From this extract of a
presentation delivered to a
logistics client and design
team discussing high level
concepts and solutions that
can reduce environmental
impact of potential projects.




APPENDIX B1 - INFLUENCING

Evidence of how | promote behavioural and cultural change by influencing others and driver behavioural change in other
engineers, colleagues and collaborators.

Influencing - Colleagues - Internal Internal Presentations and .
Training- Upskilling Senior

/I Carbon reduction targets — questions to ask when setting the values Colleagues: Extract from
Board Directors presentation

Below are the questions the carbon reduction journey raises, which should be discusse on carbon reduction targets,

making our decisions challenging them to think of F
these questions whilst |

# Will Clients align with our reduction targets? present- how this promotes PN TOOLKIT LAUNCH
own thinking.

Suggested statement for our sustainability report as | think it needs addressing in case staff question NAGEMENT FORUM

N D i
‘Our proposed goal may not align with clients’ obligations or wishes, however we will work with our clients 22 April 2022

to progress this matter together so that everybody achieves improvement - we can only reach our

commitments in partnership with our clients. Internal Presentations
and Training- Up skill

# Setting targets before industry guidance? Senior CO”eaqUeS:
Presented my carbon

Is this a risk when guidance could be issued in 2023 from UK Net Zero Building Design Standard? /— toolkit and business KPls

* NHS guidance released Friday Feb 24"- [ review against our healthcare sector data.

to IEEEE Management

/ Forum, who represent all

discipline leads and
office directors.

Establish an Internal Carbon Database

# Using Microsoft forms to upload data to database, for STRUCTURAL projects only at this stage, for concept and construction stage.

# Link to forms is in Sustainability Library, embodied carbon calculator tab.

® cuton by Mo s

1 Caouating Emboded Carbly

You asked - we listened!

» Wwenaeceatedoul Promoting Continual

STRUCTURAL CONCEPT DESIGN for all our projects! .
. T pencrmanks ana o] IMProvement: Changes to the Carbon Calculator
from our projects.
Internal communications 1. Total Embodied Carbon split out into total, superstructure, sub structure
on lessons |earnt, and and civils to align with database input. This also provides results in kg and

how | promote a culture N

of learning and
continuous improvement - I 1 |
leading by example and e e S — e —

Sharing - _

2. CLT and Glulam factors (A1-A3) updated to Arup Review- Embodied

Welcome to I Sustainability Library- Please see Library ‘Resources Map' below and access to documents by selecting here>> Sustainability,
Resource Library.

If you have any recommendations for best practice and guidance which you think should be shared, particularly in relation to specific disciplines, please

contact [N Carbon Factors for A1-A3 - hitps://'www istructe orgiresources/blog/mass-
A forever growing resource, which will evolve with us as a business and industry. timber-embodied-carbon-factors

3. Westok Cell Beam selection added-option within Steel Specification-
additional 25kgC02e/t (0.025kgc02e/kg) to A1-A5 Carbon as advised by

Westok
Folder
4. Peikko Delta Beams material option added- A1-A3 1.87kgC02e/kg as

advised by Peikko EPD. See Carbon Library EPDs for more information.

Enabling a Culture of
Learning: The
sustainability library |
created invited
collaborators for

| resources etc.

UAUAW.




APPENDIX B1 - INFLUENCING

Influencing Collaborators- External

External Presentations:
External presentations
are a chance to inspire,
teach wider industry on
the opportunities they
have within climate
action. ltis also an
opportunity to challenge
and be challenged.

2

J 7o ﬁ

Contributing to work of external groups across the industry: This is

important to influencing as without volunteers these groups couldn't
deliver the support and resources to the industry.

We've signed...

YORKSHIRE & HUMBER

CLIMATE
ACTION

PLEDGE

0
www.climateactionpledge.org.uk

External Presentation- Helping Others With Knowledge

/I The Climate Emergency

Billion tonnes CO, emitted each year

Billion tonnes CO,

External Presentation: All presentations | deliver include a section
on setting the scene with the climate emergency- before anything
with construction.

// The Climate Emergency- Our Responsibility

s | FOR
7 | YOUR
WORLD

HOW BIG IS YOUR
ENVIRONMENTAL

WWF

External Presentations: | will

1880 1990 2000 2010 2020 2030 2040

Year
UK Government- Proposed to be ‘Net Zero’ by 2050.

/l The Climate Emergency- Our Responsibility
Scale of Impact
* Average UK personal impact 12 7 tonnes

London to New Yor
One-way, economy Class|

structure.

often have the audience
work out personal carbon
footprint to scale the issue
to embodied carbon. This is
important for collaborators
who traditionally may not
have seen the impact of

ate Emergency- Our ponsibility- Scale of Impact

1 ton oz

Leeds to Dublin

One-way, economy Class

0.18 toncoz

1no Steel Beam 457x191x67 (typical 6.5m
grid

0).8 tonco:.

Have a think how many steel beams are in 1 project?

10,000 TONNES C02e




APPENDIX B2 + B3 - PROMOTE STRATEGIC ENVIRONMENTAL
APPROACH AND MANAGE SUSTAINABLE STRUCTURAL OUTCOMES

Evidence of my experience in leading and managing to achieve sustainable outcomes and approaching structural sustainability strategically.

- Sustainability Toolkit - Carbon Calculator

I
General Information Project Information nce
orses 08 ——
e ST
= fopecrons
Projoct Title. TERC- NZCBS [Gross internal Floor Area (m’) 20874
Dats Created 13122022 [Scneme Reterance TERC Total EC per i’ (ko COBe/ ma) 12
Doc Ref: CURIOCAX-T-6-XK-0000K-X01 Rating
Sheet No 10d1
= [E——
Discipline Civil & Structural Element Element Description Material Specifications Units. Material Quantity | Reinforcement [kg_m3] A3 A AS A3 A4 (Transport) AS (Waste) EZ";::EG
e O - et R e e e __-:”“-f‘f__"*-?v A
== = TR e | e
we
[Mass Concrets (@)
_ e
JAN
\
\ —
\
\
\
\
\
\
\
\
\ Carbon Calculator: | created a multidisciplinary carbon calculator
\ including structures, infrastructure and enabling works. This
= = incorporates elements from IStructE How to Calculate Embodied p— e — —
Carbon V2.0, National Highways and Inventory of Carbon and e T D
CO2e) 360,437 por e (ng ma) 2
Energy. T PR T =) —

“NOTE SUB STRUCTURE INCLUDES BASEMENTS AND GROUND FLOOR SLABS IF GROUND BEARING

Sustainability Toolkit - Resource Library

Resource Library: | created the resource library to allow others to

improve their sustainability knowledge and their own work. This

%— includes webinars, technical guidance and blank templates for
many aspects of sustainability in construction. Including material

- «» and discipline specific.

Carbon Database:

| created a dashboard of our carbon
database allowing engineers to see live
results of the embodied carbon
emissions they upload into the database.

This is also part of my strategy to help

; Sustainability Toolkit - Database- Dashboard others validate their own data and
understand carbon emissions using
averages and material types. It also gives
engineers motivation to upload as they
can see their results and is a learning
platform.

*Dashboard under construction*®

We have created our Carbon database to record the carbon for all our projects. Giving us the data to set carbon targets, benchmarks and analyse the
carbon we create a5 a business from our projects, The dashiboard below displays our current carbon data in the database.

Our dashboard currently updates every Friday- up to date as of 30/01,2023 Embodied Carbon Trends by Sector Type

Embodied Carbon Summary Dashboard

§45



APPENDIX B2 + B3 - PROMOTE STRATEGIC ENVIRONMENTAL

APPROACH AND MANAGE SUSTAINABLE STRUCTURAL OUTCOMES

- Sustainability Strategy

1/ 2023 Sustainability Strategy

L

Sustainability Strategy:
High level details of my
2023 Sustainability

Strategy. Based on what

we need as a business
and what the industry

needs.

N

Delivery of Strategy: This
is an example of how |
set out to deliver on the
2023 strategy.

Delivery of Strategy:

effect?

Identifying the groups |
need to engage with
internally and externally
to deliver- who does it

Delivery of Strategy:

Identifying decisions
needed to be made and
first actions.

Delivery of Strategy:

Example of engaging with
stakeholders, addressing
challenges such as
knowledge gap, H&S or
uncertainty.




APPENDIX B2 + B3 - PROMOTE STRATEGIC ENVIRONMENTAL
APPROACH AND MANAGE SUSTAINABLE STRUCTURAL OUTCOMES

Commitments to Reduction

Embodied Carbon

H H H Reduction Commitments:
- Embodied Carbon Reduction Commitment Do o e
commitment to average
project embodied carbon

emissions with no offsetting.
*graph originally hand-drawn by

Target A 295kgc02e/m2:
- An achievable target

500 *295C02e/m - Allows for the realistic expectation that not all
2% reduction yearly projects can achieve the reduction.
15% total by 2030 - Some clients and projects ‘don’t care’ or not
400 - 340kgCO?%e/m? there yet'.
Curting 2022 average databass value - No industry legislation.

- Reduction of carbon in materials during this time

295kgCO%e/m2* frame will also contribute to a natural reduction.

Carbon impact (kgCO%e/m?)
W
(=]
o
|
’
,

™ ~
200 - -
17?‘k“gcoﬁefm2 o.. - Target B 170kgc02e/m2:
100 - i Garbon by 2030 . :?__.4{ R - What the planet needs!
S - ECIIO - Val_ue is typically only achievable in a refurbishment
Zero carbon by 2050 project ) ) ) o
0 | I I ‘ - Unachievable without immediate legislation
- Cannot achieve and maintain a commercial business
2025 2030 2035 2040 2045 2050 W Without legislation in place.
A} \
Embodied Carbon —
. . Reduction Commitments:
Approach to Reduction Commitment Approach to Reduction Target A & Target B show
Commitments: The below section the judgment | used on one
1. Where are we now? looks at how | approached making of many iterations of data
decisions relating to embodied and reduction plans against
I/ Where we are now- database results [SEIZE0ES) carbon reduction commitments. industry consensus.

Current average 340kgc02e/m2 for superstructure and substructure @ construction- SCORS Rating E

L]

Current median 333kgc02e/m2 for superstructure and substructure @ construction- SCORS Rating E

L

Total number on database: 119 Uploads over 84 Projects with 33 at construction stage.

L

At Construction smallest value is 98kgC02e/m2 note this project is Substructure only project with 50% GGBS.

L]

At Construction largest value is 635kgC02e/m2

L]

70% Projects sit between 200-400kgc02e/m2

L

Total Carbon at Construction- 132,868 tonnes C02e -33 projects- 4000t average — median value 1365t

Approach to Reduction
First | looked at where we are now,
B our current data in which will be

the point we need to reduce from.

Graph Showing the Number of Construction Projects in each SCORS

L]

Superstructure Carbon at Construction- 83,000 tonnes C02e -33 projects — 2515t average

Graphs fo be shown larger on
Power Bi on [ Screen™™

Category
12
S Resort Sector 1/ Where are we now- Structural Carbon Rating Scheme- Sector Analysis
o
g’ o rsondconanin,
2 c D E F G
o £ G Commercial 50% - 25% 25% -
g Mainsocirsare Shris Office
3. 100 et
P —
mprovement used Residential 14% 14% 54% 14% 14%
, e
School 28% 28% 14% - -
1 .
0o ° I (Education)
A+ A+ A B c

'SCORS RATING F
Majoriy are Residential
and Office sector.




APPENDIX B2 + B3 - PROMOTE STRATEGIC ENVIRONMENTAL
APPROACH AND MANAGE SUSTAINABLE STRUCTURAL OUTCOMES

I Commitments to Reduction

// Where we are now- Sector Specific- Commercial Office :
2. Where are Others? Approach to Reduction
# What is the industry doing? COmmltmentS:
1 where are we now- [ N NN _ To understand our approach |

looked at what others in the
industry where doing.

<225 <200 <200 <200

LETI 2030
decision target

A ‘ <350 <300 <800 | <300
B <475 <400 <400 | <425
uno |« w0 | <550

<775 <675 <625 <700

B Conmmitments to Reduction Approach to Reduction Commitments:

3. Risks and Challenges to Commitments Looking at the limits to the data | am using to form the reduction
/ commitments such as where | have misleading or in-conclusive data.

/I Questions to think about during discussion.

/I Where we are now- Sector Specific- Education

I Below are the questions the reduction journey raises. which | think should be discussed throughout our decisions.
# Which sectors are least likely to achieve reduction under industry targets? ‘
8% of Il emissions come from Education Sector. # Data from Projects in 2023 that go to construction — will they already be designed now in 20222 Prior to reduction
# Additional data needed- sector too wide to compare projects- commitments?
Worst case would need a reduction of almost 57% to be under the LETI
2030 targets for embodied carbon emissions for superstructure.
| Don’t believe this data enables us to create a target of reduction at this s wﬂwﬁw

moment. Do we need to think of them in a different way for example we always provide a reduction option of 25%?

‘Average Carbon Value of Education mz

Suggested statement for our sustainability report as | think it needs addressing in case staff question it

nts obligations or wishes, however we will work with ou

lients to progress this matfer

ment- we can only reach our commitments in partner ship wi

# Setting targets before industry guidance? |s this a risk when guidance could be issued in 2023 from UK Net Zero
- Building Design Standard

* NHS guidence released Friday Feb 24™- -agemsr our healthcare seclor dafa

/I 2023 Sustainability Strategy - Discussion of challenges to overcome

Approach to Reduction
Commitments:

What are the risks to making
commitments - when no legislation

and not all clients are aligned with
# Availability of resource to undertake reviews and test where required. carbon reduction.

# Change management — it's everyone's responsibility to champion sustainability, not just sustainability

coordinator and local office champions

# Uptake of new process and guidance documents such as project specs.

# Support from office leads and offices prioritising measuring and uploading carbon.

# Do we have any knowledge/experience gaps within areas of our strategy? e.g. circular economy.

-‘ Commitments to Reduction , _ . .
.. . /I Carbon reduction targets — implementation — technical
4. Achieving Commitments

How to achieve the reduction:

Approach to Reduction lllustrate what reduction of 40kgC0,e/m? looks like in design materials, grid

Commitments: spacing etc. to allow engineers to design for reduction and discuss with clients
Once commitments are made, how
do we achieve them. Looking at
how engineers deliver the
reduction and then how | monitor it.

and design teams.

Plot reduction graph and measure progress

Discuss where we require more effective data collection methods such as in

Vantagepoint to allow for effective measuring of this target and to streamline
compilation and extraction of accurate data.

Reduction targets to be reviewed annually and when legislation/guidance

becomes available!

Comments welcome on this approach — and the adoption of targets




APPENDIX C1

- COMMUNICATE THE ENVIRONMENTAL CASE

Internal Communications

A huge milestone has been achieved in our 3[.*’,'_.!||’|.'|I:|I|I:\- journay; as of last

week, we officially surpassed to our Carbon Database. Well done

to everyone who contributed to this fantasiic achievement!

We created the Carbon Database with the aim of recording the carbon for al

projects. Gathering this information gives us the data to set meaningful

and informed carbon reduction targets and it allows us to benchmark against

our industry, as we strive for positive impact

Thank you to everyo contributing to this milestone. Please keep it up and

keep those uploads coming!

External Communications

Evidence of how | confidently, clearly and competently communicate environmental issues to others.

Internal Communications:

| hope it is demonstrated throughout this portfolio |
deliver a range of presentations regularly internally
and externally. However internally | communicate
environmental issues in a number of ways:

Name- Niamh McCloskey
b ¢

Internal Communications:

Delivering an internal training
academy online utilising
alternative miroboards.
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External Communications:
Contributing to the work of sustainability
volunteer groups in the built environment.




APPENDIX C1 - COMMUNICATE THE ENVIRONMENTAL CASE

External Communications:
Contributing to the work of
sustainability volunteer
groups in the built
environment- Circular
Economy Podcast for ACE
Emerging Professionals.

External Communications:
IStructE Council
Presentation

Setting the scene — Embodied Carbon

360,000m
30,000m3
10,000

External Communications:

| deliver different presentation
approaches to different
stakeholders e.g. what is
embodied carbon? and setting
scale of structural embodied
carbon.




APPENDIX C2 - PROFESSIONALLY ADVISING, INFLUENCING &
NEGOTIATING

Evidence of my ability to liaise, negotiate, handle conflict and advise others to achieve sustainable outcomes.

Clients and Projects

/l Measuring Carbc- Embodied Carbon Database f::lsasxfrr:g:'mssmnsm super and Advisinq Clients: ThiS iS
TABLE 1: Targets in RIBA 2030 Climate Challenge .vaamal(.u‘v. e —
T R e T, o e

e e . : . . presentations where |
T R S o s have shown clients of

different sectors and

< different outcomes

examples of carbon

[romsomesse o w00 2% ws owm

B Allfigures are given in kgOO,aim’ GIA

“Average Carbon Value (per m2) of By Tyee \
JargetLne pted targets they may want to
| e oS achieve against structural
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, — materials from my
v | EEEY _ database results.
. Shoumm SCoRS”
Alternative materials 0 =>3
| can be compared
against the base »400
material of Steel |
re—— Frame Braced
- Carbon Database
o _ °°"5 | Somn Stons”
SFTB k Data Sector: -
- L - |
| I . . . .
— —3 S Advising Clients: This is an
Residential 220 430 1330 | — stvsiche permz extract of a table | produced
B — . . l for a client advising on
potential alternative
e R materials and their
“’QE”ET'QE‘S Frame Braced implications on cost or
----------------------------------------------- design. This includes
challenging the use of
GGBS to help bring clarity to
L clients and design teams or

'mythbusting’

_ W=
/I Net Zero Structural Design- Low Carbon v =

Material Option Carbon Savings and Cost & Design Implications
Benefits
Concrete Cement Replacement — GGBS Waste 86% saving in embodied carbon - Effects strength gain of concrete and would
Product of Blast Furnace Steel compared to cem 1 (ref concrete centre ;ﬁg;':r;mim LCRSE R S NCE T 21
specifying sustainable concrete) Supply chain issue in UK and requires
importing.

Product of carbon intensive blast furnace.

Timber absorbs carbon in its - Cost and procurement of timber including
s P . . insurances for fire and building control
ongmgl form which is stored in the limitations.
material - CLT has carbon intensive manufacturing
process.

Timber can typically only be ‘downcycled at
the end of its life’

May require additional concrete for certain
use to limit vibration and increase structural
capacity/

Reclaimed Steel 95% saving in embodied carbon | - Limited supply of reclaimed steel
compared to demand.
- Price of reclaimed steel expected to
overtake standard steel due to
demand.

Electric Arc Furnace Steel Circa 50% reduction in - Supply chain as limited supply in UK
embodied carbon due to infrastructure of steel industry




APPENDIX C2 - PROFESSIONALLY ADVISING, INFLUENCING &
NEGOTIATING

Internal Stakeholders

/| Establish an Internal Carbon Database- Civils

/I Lessons Learnt from 2022- Engagement with Sustainability Initiatives
# Signposting to ways we can calculate carbon in Curtins required. Testing Material output for input into carbon calculator

# Offices with support from office lead have better engagement with carbon database Testing the simple upload form with carbon data of a civils project

# Offices will delegate the job of calculating carbon to apprentices and technicians only. Testing material export from digital software, to populate the carbon calculator.

Commenting on the database upload form questions, are we missing anything?
CPD to civils teams once database set up.

# Offices have made this routine in projects, which has allowed for the increase in projects the

database, others haven’t uploaded in 6months+ or at all.

. Check Units, currently kgC02e/m2 so is relevant to our projects should we explore other
*Opportunity for a discussion on engagement and any feedback™

Count of Project Uploads- By Office

oy

Carbon Calculator- Updates- For Review

units?

Circa 65% of dalabase
results made up of 3 offices.

EMBODIED CARBON DATABASE - CIVIL
UPLOAD FORM

omment Deadline Friday 20* Jan 2023.

1ps:/forms.office.com/Pages/ResponseP Lo e A I e
e.aspx?id=fkoMK3HuJ027wbCpOylyr8zd i ctabase has been esablishe 10 reduce emisions asociated with CurinsProjects ad the construcion
WiyatOnG- e

565n6MZUQ1pKVDRXUOIRVKxTSkoyUDB
10UySUM3QS4u

For multple design options at concept stage please il in a new data upload form for each design option.

Identifying Challenges:
Extract of challenges |
have recognised in the
past year delivering as
Sustainability

NAanvAi;Ata-

mber with suffx 123456123

<~

Thu 20/10/2022 15:39

Engaging with
Stakeholders: Extract of

my communications with
engineers in internally
who to ensure | am
working to deliver for
those who will be using
what | create.
Coordinator.

We have been doing some updates to the carbon calculator following comments received during my office visits and presentations, | would be
grateful if you could have ago at testing the updates. What has changed below (official coms to be sent).

Hoping we can have comms out next week and have the carbon calculator revised onto the carbon library.
For review:

- Prepopulated examples quantities (civils)

- Inputting Westok beams and Peikko Delta beams. (structures)

- Super and substructure inputs to check split at bottom of page. (structures)
- Attenuation tank function and calculations (civils)

Changes:

nability and Digi

Policy Ref
Sustainability/Digital
1. Sustainability-

Notes from Strategy
Documents

Digital/Sustainability Crossover

Engaging with Stakeholders: Engaging with a
feedback and commenting process on my work from

Promoting, encouraging, Dashbeard to be interactive and

Continue to and chasing staff / offices to | automatically refresh to encourage Sta keholders
measure and measure carbon and upload | upload from seeing results. "
upload project project data.
carbon - View the dashboard page on
Carbon Library without going
on Power Bl app- we require a
premium licence so that we
can create a premium Minor comments on the Embodied Carbon Calculator

workspace and permission and
the staff view it- screenshot
below }
- Llive update of Power Bl with
the uploads from database- ‘ General Information

currently needs manually I
Project

Recommend that you set the Project number field to text format so the first '0' doesn't disappear. We had this problem on the

inputting with spreadsheet
due to publicly known security

access point of database - e
Project Title
2. Sustainability- Publish Sustainability Policy, Power Bl training M0 |Date Created
Publish our Data | carbon results, exemplar understand in detail what we |Boc Ret:
and defined case studies, etc, internally can create from software. |Sheet No.

carben to I =bsite and Development of filters and
commitments. externally to our industry graphs of projects for . .
The RIBA Design Stages don't match RIBA. Recommend either matching the list to RIBA or calling it 'Design Stage'
partners — target end of Jan reduction.
2023 fi rt that will I
or 8 report tnat wi stage | In tool RIBA
summarise our progress, 1 1
future targets, and latest 1 {not used) Preparation and Briefing
thinking. 2 Concept Concept Design
3 Costing Spatial Coordination
This information will also be T T - -
. 4 Detailed Technical Design
useful for bids in 1 1
collaboration with the BD 5 Construction | Manufacturing and Construction
and marketing team
3. Project Guidance | Develop guidance - Templates

The standard index character for metres is a lower case 'm’. Upper case 'M' stands for Mega
Grammar, Sometimes "too’ has been used instead of 'to"

documents that will - Revit tool guidance and




APPENDIX D1 - ENCOURAGE OTHERS

Evidence of how | demonstrate experience in helping others to understand their own potential for working toward a more
sustainable future.

Internal Sustainability Champions

Creating Sustainability
Add more people Create more channels Open the FAQ | have created an internal
network of sustainability
champions, these
represent multiple offices
across the UK and
multiple disciplines
including administrative
staff and technical staff.

General Pposts Files 1 Meet ~ (O

How can they support me
deliver my strategy, but
also how can | help them
deliver what is important
to them in sustainability.

/l What does it mean to be a Sustainability Champion?

This group should help to promote and get involved with company initiatives across their offices such as:
+ Carbon database

+ CPDs and Knowledge Sharing

« Office carbon reduction events , initiatives

+ Reduction targets as a business

+ Best practice and innovation in Sustainability

« Updating their offices where appropriate such as monthly office meetings.

The group should represent not only technical C&S staff, but anyone who has a passion for sustainability!

+  Suggestion of bi-monthly meetings to be scheduled in .my-v.f.-"r.h the view to have time to bring meaningful updates

B sevenat o
Teams channels for
Welcome to the team questions, group discussion
e o e and access to shared files
PE—
— | =7 ===
T | - . | I
| . — 5 =\ = W % W g 7
A | N | \ wt ) | \ ) | A {) | W 2 O\
FY”"‘ /""*1 \’, [/ ”\‘7 ) 1 v \“ & N\ : 4 - ) / { \',"21
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APPENDIX D2 - UNDERSTANDING OF ENVIRONMENTAL ETHICAL
DILEMMAS

Understanding of Ethical

British Steel announces 260 job losses at Dilemmas: Extract from
Scunthorpe works Guardian article | read in
March 2023.

Firm's owner says closure of coking ovens is down to global
economic challenges and rising energy bills

Jasper Jolly

¥ @jjpjolly
\ Feb 2023 11.51 GMT

f vw @

0 British Steel's Scunthorpe plant in north Lincolnshire. The company was bought by China's
Jingye Group in 2020. Photograph: Lindsey Parnaby/AFP/Getty

British Steel is closing the coking ovens at its Scunthorpe works with the loss
of 260 jobs, as the UK steel industry struggles amid high energy prices and
the need to invest heavily in lower-carbon technologies.

The company’s owner, China’s Jingye Group, said the move was partly “to
overcome global economic challenges” and also due to £190m in extra costs
last year from higher energy bills and carbon credits.

British Steel’s chief executive, Xifeng Han, said: “Jingye is committed to our Understandinq of Ethical
long-term future but decarbonisation is a major challenge for our business Dilemmas:Extract of an
email chain looking for
support on my dilemma.

and, like most companies, we're facing significant challenges because of the
economic slowdown, rising inflation and exceptionally high energy prices.”

Tata Steel Scunthorpe-260- 900 Job Losses

Hi All,

Interested on your thoughts on this, not far from where | grew up a lot of the local employment is from Tata Steel in Scunthorpe (including one of
my mums first jobs when she moved to Grimsby). A school trip to the steel works also inspired me to want to be in construction when | wanted to
understand everything they were making!

It says up to 900 more jobs could be at risk- they aren’t closing due to pressure from sustainability reasons but operating costs.

Not one for the IStructE necessarily but wondering how government or unions keep people employed when steelworks or other industries would
rather close and locate to a cheaper location, than upskill or upgrade to the sustainable alternative.

Scunthorpe already has a much higher than average unemployment rate with nearly half of children living in poverty already.

Just wondering if this is something we ever think about on the flip side? | know in Grimsby a lot of those who work in offshore oil, are moving to
Orested offshore wind farm and they have now become a big employer in the region.

Article here - British Steel announces 260 job losses in Scunthorpe works | British Steel | The Guardian

Thanks,




APPENDIX D3 - UNDERSTANDING OF ENVIRONMENTAL ETHICAL
DILEMMAS

Understanding of Ethical
Dilemmas:

Alternative example of
where | challenged a
developer, who spoke
about how a £1,000 a
month build-to-rent
scheme would benefit a
low income area in Leeds
(Holbeck).




