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Bontnewydd: Sustainable School Project

CYNGOR The Bontnewydd Project is lead by: Cyngor Gwynedd
G EDD wy | y-Lyng wy

COUNCIL Presented today by project collaborator:
Dr Diana Waldron, Woodknowledge Wales

The Alliance
15/07/2025 z ASBP Webinar: Reusing Timber in Construction A SBP E;.i:fg*%:gg'?ds
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Ysgol Glanadda

Ysgol Bontnewydd

01286673880
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Bontnewydd Project
3JBring our Dbuildings and mater |

A Through this project, Gwynedd Council, set out to create and develop a network of willing
partners to bring this Circular Economy project to life.

A Partofthe Sust ai nabl e School sA Challenge

i GWYNEDD

\/(f{é Her Ysgolion Cynoliodwy

,/-/'Jl Rhan o Raglen Cymunedau Dysgu Cynaliadwy

uywodrseth ym - SUSTainable Schools Challenge

Welsh Government Part of the Sustainable Communities for Learning Programme




Bontnewydd Project
3JBring our Dbuildings and mater |

A Through this project, Gwynedd Council, set out to create and develop a network of willing
partners to bring this Circular Economy project to life.

A Partofthe Sust ai nabl e School sA Challenge
A Two schools a smaterial banksj  danor Buildings §
1) Ysgol Bontnewydd (1970s School) & 2) Ysgol Glanadda(Victorian  [ellglefR=1{Rk{0]e)




Bontnewydd Project
3JBring our Dbuildings and mater |

A Through this project, Gwynedd Council, set out to create and develop a network of willing
partners to bring this Circular Economy project to life.

A Partofthe Sust ai nabl e School sA Challenge
A Two schools a smaterial banksj  danor Buildings

1) Ysgol Bontnewydd (1970s School) & 2) Ysgol Glanadda(Victorian  [ellglefR=1{Rk{0]e)
A One local former school site to resolve the issue of material storage.
A One community pushing together towards the same goal:

To preserve the life of our
building materials, build
high-quality schools and
contribute to the circular
economy of North Wales
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About

Font Style

Calendar Menter Fachwen Information etc

» Default

To preserve the life of our

Staff & Vacancies

» Large

Development History

» Text Only

Directors

Philosophy & Publications

» DONATIONS
» WANTED OLD
GARDEN TOOLS
» Social Enterprise
p:::;\:;;oe; v Award 2013 Wales

» CABAN Y CWM CAFE
NOW OPEN
» Gareth on Radio

EB's Coffee Shop Greenworks <uppomng ICT Suites
Horticulture

building materials, build
high-quality schools and
contribute to the circular
economy of North Wales
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Collaboration with Woodknowledge Wales




New Welsh Storybook Launched at WoodBUILD25:
‘Sbriwsen Sitka — y Goeden Bren Ryfeddol’

With thanks to our generous sponsors for supporting this
project

Collaboration with Woodknowledge Wales

Timber and Decarbonising Wales

Unlocking climate, economic and social value through
afforestation, sustainable forest management and circular wood
use

TIMBER
DECARBONISING WALES

Using Wood in Construction as a significant Greenhouse
Gas Removal Mechanism

A report summarising Home-Grown Homes research undertaken

by Woodknowledge Wales, the BioComposites Centre and the

il ASBP that seeks to redefine the role of timber and other
biogenic materials in construction

Welsh timber in action: Eight case studies showcasing a
better way to build

Eight case studies showcase how Welsh timber and innovation
are delivering sustainable, scalable solutions for housing,
manufacturing and forestry in support of national strategy A [...]

, woodknowle’cﬁe

/[l woodknowledge.wales

a

New Tool Empowers Early Design Decisions to Cut
Embodied Carbon in Welsh Housing

Discover a free new tool to help housing professionals assess
and reduce upfront embodied carbon during the earliest stages
LY of low-rise housing design

[EsEcT]

https
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Collaboration with Woodknowledge Wales woodknowledge

V4 u n m Search this website Sﬁrdl
woodknowledge

Inspiring innovation through collaboration

ABOUT» PROJECTS» LATEST NEWS MEMBERS » EVENTS» RESOURCES » CONTACT US

/[l woodknowledge.wales

.-:& /
Ty o WOOd kn OW led ge A transformational hub for innovators in construction
T .

Regenerative materials are bio-based materials such as timber, straw or hemp, and/or reclaimed or recycled building materials that are produced
and used in ways that have a positive impact on the natural environment and society. Their responsible choice and application can help restore

natural resources, enhance biodiversity and wellbeing, and contribute positively to the local economy.

https
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At Woodknowledge Wales we consistently
work on bringing together the timber
sectors (and beyond) to support a thriving
sustainable future for people and planet

MANUFACTURING

CONSTRUCTION



V4
Introducing Woodknowledge Wales woodknowledge

At Woodknowledge Wales we consistently
work on bringing together the timber
sectors (and beyond) to support a thriving
sustainable future for people and planet

Principles

CONSTRUCTION of acircular
economy
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Introducing Woodknowledge Wales woodknowledge

Innovative production
Design products using the correct
materials that can be reused

and reduce waste

Principles
of a circular
economy

Principles

Source: Forest Stewardship Council® (FSC®)

Support regenerative Responsible of a circular
= practices consumption economy
Support biodiversity Prioritize reuse, repair,
and ecosystem restoration and remanufacturing



Home-Grown Homes Project
Delivering Net Zero Carbon Homes

\De‘\\\,’ef 'T\I‘E: ,;”,:‘x, 0
\ = o 7 o_o
\/‘K — ' Minimise Embodied Carbon
{/' "\/\ —————— o ° 0 1 Upfront carbon (A1-AS excluding sequestered
\y - 3 S~ carbon) of less than 300kg CO2e/m2. The carbot
o p S Py we emit now has much greater impact than
e q\& - \ 6} ‘ . carbon emitted in the future
. \\?\L& . 25 2 Embodied carbon (A1 to C4) less
Offset to below Zero ._\/ = than 400kg CO2e/m2
1 A factor of safety should be appliedto  * C}, \
take us below zero to account for

uncertainties in calculation methods O~

oty | | NETZERO |, &~
energy capacity off-site : WHOLE I_l FE _">‘ ,
m |
I CARBON /&
¢ \ < "l D Minimise Energy Demand
Minimise the Performance Gap 6 \ $ N

‘ Total Energy Use lntensuty less than
>\ /35 KWh/m2/yr
5 Fabric first approach with space
," heating demand of less than
. L’ 15 kWh/m2/yr

! Quality assurance is vital to build
high performing housing as designed
2 Procure quality over price
1 Adopt post-occupancy evaluation to verify
and disclose building performance
4 Measure energy consumption after at least
one year of occupation and report 'ijj L
building annual peak energy demand
5 Verify embodied carbon data and
report average annual carbon content of
the heat supplied (KgCO2 /kWh) Only use Renewable Energy

1 Low carbon means not using
gas and oil to heat our homes
2 Only use sources of renewable

electricity

& .* . ‘ ’m

CARTREFI 0
BREN LLEOL

HOME-GROWN
HOMES

EMBODIED
CARBON

ZERO CARBON HOMES

2uro Carbon Tie

BUILDING
PERFORMANCE
EVALUATION GUIDE

CAPTURING
CARBON: INVESTING
IN WOODLANDS

Anatyss for Yelsh Mousing As




CARTREFI 0

Embodied Carbon Guidance ERENLLEOL

HOME-GROWN
HOMES

The importance of considering Embodied Carbon as early as possible

100%

CARBON REDUCTION POTENTIAL

VvV

Definition ELLE:N Design Design Design and Close Out  In Use

Project stages (From RIBA Plan of Work 2020)

Figure 8
How the ability to influence Embodied Carbon decreases as the project progresses
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Embodied Carbon Guidance §

Recycling
[C4] Disposal CIRCuLA
[C3] Wast i "0 ""'fffe”a”’
aste processing v,
I\ .'o [A1] Raw material
-é. . /A\ extraction and supply
(200) .— .0‘ & [A2] Transport to
C1-C4 o.o’,%’ manufacturing plant
*
“» c PRODUCT STAGE
[C2] Transport -.‘%
[C1] Deconstruction -'- %
ADTD i and demolition LIFE CYCLE '-:
BR i V% | it
o ASSESSMENT g
UM U [B6] Operational P "y
] energy %‘- "y
} o (=} o —
NE £
‘ > ) vy
-, - —
I3 : WKW developed %09 o .°=°.
| targets and B6-B7 :
‘ . OPERATIONAL * A4-A5
| d h CARBON . CONSTRUCTION
guidance on how AR g

£ on ETS
[B4] Refurbishment MBODIED CARB

targes for: Upfront e =

B1-B5 [A5] Construction and
Carbon and Energy IN-USE STAGE

installation process
Figure 1

U se I N te ns Ity ( E U I ) Embodied Carbon Relationships

oo
Woodknowledge Low-Rise oo Medium and
WalesTargets Housing 00| | High-Rise Housing

Upfront Carbon

B5] Replacement ....lnlllllll“‘.‘ 1 STAGE
to achieve these - @

300 kg CO,e/m? 450 kg CO,e/m?
Embodied Carbon 400 kg CO,e/m? 750 kg CO,e/m?
Energy Use Intensity for Space Heating 15 kWh/m? per year
wisodknowi 2 Po’v’ys ‘Coec Total Energy Use Intensity

35 kWh/m? per year




Bontnewydd Project

1 2 3 2 5 6 7 -
RIBA i Preparati Concept Spatial Technical Manufacturing
Plan of Work Definition and Briefing Design Coordination Design and Construction | Handover Use
2020

Close the loop

Adjustment of RIBA Stages to
Close the Loop' with Stage 8

BakerBrown

Diagram of a notional building as a
Material Bank for future buildings.
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Bontnewydd Project

A
A

Material Re-use Book

Key Materials

\

- BakerBrown

Bontnewydd School Site Loostion

Bontnewydd Schol
Material Re-use Book B
Glanadda & Bontnewydd Revioon &

Material Slate Tiles Matenal: Brick Material: Timber

Anticipated Reuse Quantity: Anticipated Reuse Quantity: Anticipated Reuse Quantity:

Roof tiles: 790 square meters (80%) External Facing Brickwork: 375 sqm (75%) Various

Ridge tiles: 28 linear meters (80%) Internal Stock Brickwork: 510 sqm (75%)

Internal Glazed Bricks: 375 sqm (75%) bakerbrown studio  +44 (01273 400319  info@bakerbrown studio




Reclaimed materials: Bank of materials

Sustainable Schools Challenge

Part of the Sustainable Communities for Learning Programme

Her Ysgolion Cynollodwyw r
Rhan o Raglen Cymunedau Dysgu Cynaliadwy cicon
- |




Reclaimed

materials: Bank of

materials

Rhan o Raglen Cymunedau Dysgu Cynaliadwy

Her Ysgolion Cynaliadwy W

Sustainable Schools Challenge

Part of the Sustainable Communities for Learning Programme

CYNGOR
GWYNEDD




3 Donor Buill di ngs
Presenting a wide range of challenges:

L

Deconstruction:

Different types of
bricks and mortar
(Victorian time:
lime-based mortar,
1970s: cement-
based mortar)




Bontnewydd Project woodknowle‘d.g’e
Challenges

Previous R 7
treatment BESes : Metal fixings/Nails
or painting =
of timber §
elements &

Transport of large pieces
D



