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acronyms and abbreviations

GWP 		- GLOBAL WARMING POTENTIAL
LCA		- Life-cycle assessment


Work based project. ACBA5009		Mark Robinson

Introduction
This project will seek alternative materials that can be used in new build housing without the need for changing building structure and will not require specialist training of the work the force. The materials focused on will be a ‘like for like’ swap from existing materials but identified as more responsible, taking into account lower embodied C02, end of life recycling and proximity to the site.
data gathering & Methodology
The list of possible material candidates is formed from interrogation of the ‘more homes specification’ and from visits to ‘Hillview Crescent’ construction site.
[bookmark: _GoBack]The C02 data that is used as a comparison between materials will be quantified by using an EPD (environmental product declaration) this document provides the GWP in kg C02 equivalent. By using this document to directly compare (EPD System, n.d.) the LCA and climate impact between products we can come to a data driven conclusion of sustainable materials.
Accuracy of data must be a key factor in the report, EPD certificates come in three forms; Type 1, 2 and 3. Type 1 and type 2 declarations are not based on a full like cycle assessment and may not be externally verified, as a result this report will use type 3 declarations where possible. Type 3 declarations are both externally verified and use a full LCA. 
The creation of EPD certificates is an expensive process and has not been widely adopted by the UK construction industry. EPD’s are more common in Europe so many will be sourced from products available outside the UK. 
While the EPD gives valuable data pollutants created in manufacturing It doesn’t however take into account the transport from factory to site, because of this, where possible priority will be given to materials closest to the destination working outwards. Research for alternative materials will start locally, if none can be sourced then the research will expand outwards, to Wales, UK, EU and finally globally. 
The last factor that will be taken into account is the materials recyclability at end of life, while this is incorporated into the EPD score more emphasis and heaver weighting will be put on this factor in the decision-making. 
Other very important environmental factors that are represented in the EPD such as acidification or eutrophication potential, ozone depletion and others will not be directly taken into account in order to provide the client with a simple material vs C02 comparison. 

Identifying materials in the current specification as options for alternatives.

Research
The raw data for this project relies on obtaining environmental product declarations for materials both in use and for the proposed alternatives. 
[image: ]
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Material Carbon Longevity Maintenance Source Recyclability Notes * Reference

Old uPVC Windows 881.37kg C02 per unit* 20 Year Guarantee None UK No Goes to landfill at end of life.  *1.23 x 1.48m Double glazed unit Qualitätsverband Kunststofferzeugnisse, 2016)

NewTimber 76.7kg C02 per m2*

10 Year Guarantee**

30 Years Minimum Lifespan**

Est Every 10 years.

Clean down & Repaint

Worldwide Yes Paint or stain finish to natural wood. 

*Estimated using Swedish Svenska 

**George Barnsdale 10 year guarantee on seals, 

paint, hardware & glazing

**George Barnsdale 30 Year guarantee on Preservative

(Svenska Fönster, 2020)

Alt Aluminium 367.86kg C02 per unit* 20 Year Guarantee None UK Yes

Enviromentally damaging industrial process. 

Requres large amounts of energy.

*1.23 x 1.48m Double glazed unit

*Estimated using spanish AEA

(AEA, 2020)

Old Cedral 14.37kg C02 per m2 50 Years (Expected) None Belgium No Contains; Cement & acrylic paint (Eternit, 2019)

NewBrimstone  -4.07kg C02 per m2 30 Years Minimum Lifespan None UK Yes (Vastern Timber Ltd, 2019)

Old Concrete Tile 2.62kg C02 per m2* 30 Year Guarantee None UK As Aggregate Contains; Cement *Estimated from Irish Mannok Tiles (Mannok Rooftiles, 2019)

NewWelsh Slate 3.38kg C02 per m2* 100 Year Guarantee None UK - Wales Yes locally Sourced *Estimated using Spanish Cupra 12 (Cupa Pizarras, 2019)

Alt Steel Roof 8.94kg C02 per m2* 40 Year Guarantee None UK Yes Contains; Steel, acrylic paint and polyester *Estimated from New Zealand magnaflow roofing (Fletcher Steel, 2019)

Old Traditional Concrete* 741.67kg C02 per m3* n/a n/a UK - Wales As Aggregate Contains; Cement, dredged sand, quarried aggregate *Hanson 32/40 ready mix (Hanson, 2018)

NewCemfree Concrete 58kg C02 per m3 n/a n/a UK As Aggregate Contains; Cemfree, dredged sand, quarried aggregate (Lucid, 2021)

Alt Ecoplus Concrete* 588.67kg C02 per m3* n/a n/a UK - Wales As Aggregate

Contains; Cement (Lower Ratio), Regen (from Tata steel), 

dredged sand, quarried aggregate

*Estimated (Hanson, 2022)

Old Virgin Aggregates 5.77kg C02 per tonne n/a n/a UK As Aggregate

*Using limestone aggregate.

Highly damaging to the landscape

Firstly look to make use of local waste (Aggregate Industries UK Limited, 2018)

NewRecycled Aggregates49kg C02 per tonne* n/a n/a UK - Wales As Aggregate Can be sourced locally. *Estimate using Italian Feralpi aggregates (Feralpi Group, 2004)

Old Concrete Block 10.6kg C02 per m2 n/a n/a UK As Aggregate Contains; Cement, dredged sand, quarried aggregate (British Precast Concrete Federation, 2017)

NewGreenblock 6.61kg C02 per m2 n/a n/a UK - Wales As Aggregate Contains; Cemfree, dredged sand, quarried aggregate (CCP Building Products, 2021)

Old uPVC Rainwater 0.06kg C02 per LM 30 Years None UK No Goes to landfill at end of life.  (Teppfa, 2016)

NewZinc Rainwater 2.51kg C02 per LM 80 Years None France Yes Can be fully recycled (FDES, 2017)

Old Rubber Roof 4.99kg C02 per m2 30 Year Guarantee None UK Yes Requires crude oil in manufacture (Firestone, 2018)

NewGreen Roof

16.87kg C02 per m2* 

Will sequester C02 over life

As long as its maintained Minimum annual UK Yes

Plants will protect waterproof layer from damage

 and degredation from sunlight.

*Estimated using German ZinCo. Doesn’t include vegetation (ZinCo GmbH, 2020)

Old Mineral Render 0.45kg C02 per kg 10 Year Guarantee Clean down France No Goes to landfill at end of life.  (Sto SE & Co, 2017)

NewBrick Slips* 0.28kg C02 per kg** 20 Year Guarantee None UK As Aggregate Aesthetics are easier to maintain for longer. Can be reused.

*Used as a cladding system on cassette design

**Estimated using full brick

(The Brick Development Association, 2019)

Old Steel Lintels 4.7kg C02 per LM* n/a n/a UK Yes

Enviromentally damaging industrial process. 

Requres large amounts of energy.

*Estimate using germal structural steel (Bauforumstahl, 2013)

NewTimber Lintels  -13.29kg C02 per LM* n/a n/a UK Yes Can be sourced locally. *based on 3 average size joists.  (James Jones & Sons Ltd, 2017)

Old PIR Insulation 14.88kg C02 Per m2* n/a n/a UK No Goes to landfill at end of life.  *Kingspan TW55 100mm (Kingspan Insulation Ltd, 2021)

NewRockwool Insulation 3.67kg C02 per m2* n/a n/a UK - Wales Yes Locally sourced *Rockwool Batts 100mm (Rockwool, 2015)


