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Why an Ecological Specification?

More in tune with our planet

Reduced environmental impact

Lower embodied and lifecycle carbon

Better indoor air quality

Reduced VOCs and off-gassing

Less reliance on fossil fuel /

petrochemical based products, e.g.
PLASTICS




But Pl astic 1 s

Lightweight

Cheap

Water resistant

Flexible

Durable

Recyclableé sort of!
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Polyethylene DPCs 1 recycled / recyclable

Polyethylene / Polypropylene air-tightness
membranes - recyclable




Commonly Commonly  Almost never  Sometimes
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The Problem with Plastics

Reliance on fossil fuels Plastics Waste Management: 1960-2015
Durability! A long time to a Recycied
decompose j 20,000,000 . e

m Combustior hEne

Leach harmful chemicals

into soil gERREEZEEB LI

Ditto into water

Release harmful chemicals if burnt |

Actually complex to recycle

e



The Problem with PVC

Nt hhe most toxi c plastic
the environmento

The Center for Health, Environment and Justice
(CHEJ)

Toxic Ingredients 57% Chlorine, lead, phthalates, toxic flame
retardants

Toxic Production Dioxin production i human carcinogen

Toxic Use Off-gassing

Toxic Disposal Dioxins if incinerated, additives leach if
buried



Homes as sources of synthetic chemical exposure

N 1hames that were 100% vinyl flooring (~9% of
sampl ed homes), chil dren
of the benzyl butyl phthalate metabolite were 15
times higher than children living in homes without
anyvinylf | oori ngo

H. Stapleton i Homes as sources of synthetic chemical exposure
American Association for the Advancement of Science annual
meeting, Washington, D.C., February 17, 2019.



The Alliance
for Sustainable
Building Products

uPVC Windows through the life cycle.

28/2/2017

This report is authored for BWF by Dr Callum Hill, JCH Industrial Ecology with some input from Gary
MNewman and Simon Corbey, ASBP. We hereby wish to retain copyright and reserve the right to use
the content.

Executive Summary

The total amount of PVC consumed globally since the early 1960°s is estimated at some 400
million tonnes, of which half is still in use as long life products, such as window frames and
water pipes. Demand for PVC products in Europe is close to 5 million tonnes per annum, with
window profiles accounting for 28% or 1.4 million tonnes.

Indoor Air Quality and uPVC

Based on a preliminary survey of the published science in this area, it is concluded that
modern uPVC formulations are unlikely to off-gas VOCs to any significant extent to affect
indoor air quality. That said, there clearly is degradation over time, evidenced by a yellowing
effect and it would be interesting to conduct an accelerated ageing chamber study.

Environmental Impacts
The largest impact from uPVCis from its manufacture. Here are a few salient points.

*  PVCis made from fossil fuels and chlorine gas....as used in WW1

* B.06 million tonnes of chlorine was used to manufacture PVCin Europe in 2015

* Themanufacture of chlorine isenergy intensive. INEOS ChlarVinyls isa major chemical
company operating throughout Europe. “We produce 80 percent of the UK’s chlorine.
We are major users of both natural gos and electricity. Electricity is an essential row
material in the production of chlorine through the electrolysis of brine. We are one of
the largest industrial consumers of both electricity and gas in the UK outside of the
power generation sector”.’

*  Mercury cell production to manufacture chlorine will not cease in the UK until 2020
A UK chlorine plant has a permit to allow 20.64 tonnes of mercury to be emitted to
the air between 1997 and the end of 2020.

The Alliance for Sustainable Building Products ® The Forge, 5 Baldwin Terrace, London N1 7RU

020 7704 3501 * www.asbp.org.uk @ infofdasbp.org.uk. Company No. 07980287



1. Children more at risk from toxic
chemicals

2. The production of PVC involves

cancer causing chemicals

3. PVC products contain phthalates &
other toxic chemicals

4. PVC, asthma and autism i are school
children, teachers, custodians at

risk?

5. PVC and hazardous chemicals in our
babies and bodies

6. PVC flooring and unhealthy cleaning
products

7. PVC and dioxins

8. PVC and Environmental Justice

9. Dumping PVC in landfills leaches
chemicals and forms dioxins

10. PVC contaminates and ruins

PVC Factsheet
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CHEJ Center for Health, Environment & Justice

Top Ten Reasons
Your School
Should Go PVC-Free

L

1. Children More At Risk

from Toxic Chemicals

Children are not “little adults” - their developing
brains and bodies, their metabolism and behaviors
make them uniquely vulnerable to harm from toxic
chemicals such as those released by the PVC lifecycle:

« Exposure begins in the womb through the
mother’s exposures to toxic chemicals. Infants
ingest chemicals through breast milk, formula
and contact with their environment.

« Rapid brain development in the fetus,
infants and young children make them more
susceptible to harm from chemicals that may
impair brain function and development.

« For their weight, children eat, drink and
breathe more than adults - so pound for
pound they take in a greater quantity of
toxic contaminants. A small exposure
translates into a big dose.

Polyvinyl chloride (PVC or vinyl)
plastic poses serious environmental
and health threats at all stages of its
lifecycle: from manufacturing to

use to disposal. Here are the top
ten reasons schools should go
PVC-free and build or renovate

with PVC-free building materials.

« Children put things in their mouths and spend
alot of time on the floor and ground, so they
may ingest chemicals from toys, containers,
dirt and dust on a regular basis.'

2. The Production of PVC

Involves Cancer-Causing Chemicals

PVC products are made from toxic chemicals.

Three chemicals are at the core of PVC production:
chlorine gas is converted into ethylene dichloride
(EDC), which is then converted into vinyl chloride
monomer (VCM), which is then converted into
PVC." Both VCM and EDC are extremely hazardous.
Vinyl chloride, the key building block of PVC, causes
a rare form of liver cancer, and damages the liver and
central nervous system." Vinyl chloride is one of the
few chemicals the U.S. EPA classifies as a known
human carcinogen.” EDC is a probable human
carcinogen that also affects the central nervous
system and damages the liver.’




PVC Alternatives Database A
Why PVC is bad news

Globally, over 50% of PVC manufactured is used in construction, in products such as pipelines, Wc
wiring, siding, flooring and wallpaper. As a building material PVC is cheap, easy to install and POISON PLASTIC
easy to replace. PVC is replacing ‘traditional' building materials such as wood, concrete and clay

in many areas. Although it appears to be the ideal building material, PVC has high environmental and human health
costs that its manufacturers fail to tell consumers.

From its manufacture to its disposal, PVC emits toxic compounds. During the manufacture of the building block
ingredients of PVC (such as vinyl chloride monomer) dioxin and other persistent pollutants are emitted into the air,
water and land, which present both acute and chronic health hazards. During use, PVC products can leach toxic
additives, for example flooring can release softeners called phthalates. When PVC reaches the end of its useful life, it
can be either landfilled, where it leaches toxic additives or incinerated, again emitting dioxin and heavy metals. When
PWC burns in accidental fires, hydrogen chloride gas and dioxin are formed.

Greenpeace Pyramid of Plastics

For virtually all PVC applications, safer alternatives exist, using more sustainable, traditional materials - such as paper,
wood or local materials. PVC can also be replaced by a variety of other, less environmentally damaging plastics,
although most plastics pose some risk to the environment and contribute to the global waste crisis.

Greenpeace has developed a pyramid of plastics to assist those making material selection, to aveid PVC use. The
guidance focuses on the toxic characteristics of the potential alternative materials. It provides a qualitative ranking
based on enviror tal and health probl of PVC, addressing the production, additives, product emissions during
use, disposal and recycling.

It does not include raw materials and energy inputs and therefore does not address all criteria of a life cycle analysis. It
provides guidance for interim steps on the route to clean production. Ultimately we should ask why we are using these
materials and whether or not they are necessary.

The pyramid of plastics is a ranking of plastics according to their hazardous characteristics. PVC, the most problematic
plastic, is at the top of the pyramid, and biobased plastics, the least polluting of the plastics, are at the pyramid's base.
It represents an ongoing process to qualify the main plastics in the economy. More plastics can be added as necessary
and qualifications may change depending new information on the material, such as in production processes or the use
of toxic additives.

Additives

The addition of toxic additives can significantly change the environmental impacts of a plastic. For example,

chloroparaffins or brominated flame retardants in polyolefins or biobased plastic products with heavy metal stabilizers
would significantly increase the hazard level of the plastic and therefore change its position on the pyramid of plastics.
Furthermore, many additives are persistent erganic pollutants {(POPs) and can cause serious environmental damage.

It is essential that the production of bicbased does not involve the use of genetically modified organisms

(GMO's) or allow the patenting of life.

1) Polyvinyl chloride (PVC) and other halogenated

1.AC plastics

2. PU, P§, ABS, PC
2) Polyurethane (PU), Polystyrene (PS),

3. FET Acrylonitrile-butadiene-styrene (ABS),
Polycarbonate (PC)

4. PE, PP

5. Biobased 3} Polyethylene-terephthalate (PET), Polyolefins
(PE, PP, etc.)

paolymers

4) Biobased plastics
Notes:

- Metallocene technology is a new way to widen the range of properties and applications of polyolefins. This will in turn
help replace many rigid and soft PVC applications.

- TPE's are thermoplastic elastomers that can be made from many different mixes of different plastic monomers/short
polymer chains. Currently most of the building blocks are polyolefins, but can also contain other polymers such as
polyurethane. Therefore, TPE's can not be generally ranked in the pyramid of plastics.

Polyvinyl chloride (PVC) is unique in its high chlorine and additives content, which makes it an environmental poison
throughout its life cycle. Vinyl chloride is a known human carcinogen. PVC releases dioxin and other persistent organic
pollutants during its manufacture and disposal and cannot be readily recycled due to it chlorine and additive content.
Eurthermore additives are not baund to the nlastic and leach ot




TRANSPARENCY LEARN MORE LIST / STAY FAQ

YIS II SIS I IS IS4

Precautionary List ©

Browse substances of concern by project type, product type, CSl specifications, ai

PPRECAUTIONARY LIST

l —

Antimicrobials - marketed with a
health claim

CASRN: Multiple”

Bisphenol A (BPA)

CASRN:80-05-7

Chloroprene
CASARN: 126-99-8.184963-09-5

Formaldehyde

CASRN: 50000

S hatureplus ...

database.org

Engrn | Dautsen q cantact

BISIOICI@IC)

The natureplus database lists all the praducts certified by natureplus. It contains information on the most importent product
specification data and test/assessment results for praduct evaluation. This informatian is free of charge and can be accessed withaut
registering. It can be used by plenners, tradesmen and consumers ko compare sustainable building products which do not pose risks
* Constructive (solid) wood to health.

back to natureplus-website

+ Celling and roof elements

* Wall elements.
+ Masonry

* Solid wood, untrested

» Roof dladdings
* Facade claddings.

* Building siabs

* Wall and plastering mortar

+ External thermal insulation composite aystem

* Thormal insulation systems (glued) for nternal use

* Insutation materisis natureplus
Mo, 6000.0000-000.0

* Window and window companents

* boors

* Bl st Vg Warvh, M The data sets are updated on an annual basis by natureplus and the manufacturer, within the framework of the natureplus follow-up
+ Floor coverings ‘2ssessment procedure. The data are aiways checked using 2 system of dual contral
+ Castings and Impregnation agents

+ Adhasives and fillers

natureplus
- NsTTUTE &
R —
natureplus
-

manufacturer
T

Home Contact Manufacturer'sZone About Login

greenspec

Green Products > | Bullding Design > PASS Endorsement >  The Green Self Builder > Search

home > green building design > earth & clay: materials & design Earth & Clay: Materials & Design

Green Building Design Earth & Clay: Materials & Design

Why 'Green'?
Building Materials: Impacts Compared
Timber: Materials & Design

arth & Cl aterials & Desie

Rammed earth
Unfired clay bricks
Unfired clay bricks and structure

Plaster: Render, Mortar & Boards

Complex Components: Materials & Design
Metals: Production & Environmental Impact
Concrete: Production, impact and design
Green Roofs & Planting

Toxic Chemistry: Chemicals in Construction

Building Physics

Passivhaus

Renewable Energy & Green Technology
Housing Refurbishment / Retrofit Rammed Earth

Old Buildings

Building Dismantling: Re-use & Recycling
Embodied Carbon & EPDs

Glossary of Green building .

Post Occupancy Evaluation (POE)

Unfired Clay Bricks

EPD-Online Tool I1BU.data Members Area Contact FAQ >< English

ea)

Institut Bauen
und Umwelt eV,

Association News EPD Sustainability International Se

ECO Platform makes the dream of European

For a long time the provision of environmental information has been a time consuming and costly issue for the industry. Now the ECO Platform solves this problem with the ECO

atruly European solution for all construction products.

There is no easy answer to this. Sustainability describes the holistic view of environmental, economic and social impacts. Holistic means that the entire lifespan and all side effect:
considered. A sustainability assessment only makes sense at the building level because construction products are not final products but intermediates and in order to answer the
question of what material is the most sustainable, the building context needs to be defined

The construction sector holds huge potential for savings!

While we are looking for ways to reduce our environmental impact on this planet, we realise that the building sector is responsible
for roughly one third of all energy and gt hy gas A big part of that impact is linked to construction
products. The use of resources and the related emissions from production, transportation, construction, quality, costs, as well as the
potential of recycling, needs to be considered along with their effects during the stages of use over the building’s lifetime. Sounds
complex? It is. But there is no other way to learn about the real and full impact of various types of construction and choosing the
best materials for the environment.

What is the most sustainable building product?



Architype Design Collaboration Tool (DCT)

130 | High density polyethylene

133 | Phanciic resin 136 | Polyethylers, palythene PE 139 | Polystyrane 142 | Poly vinyl chloride, unplasticisad
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128 | Acryloritrile butadiens styrena 131 | Epoxy 134 | Polycarbonate 137 | Polyisocyanurate PIR 140 | Polyurethane

143 | Urea formakiehyde

AN |
141 | Poly vinyl chloride,

plasticised
128 | Acrylic polymethyl methacrylate

132 | Polyamide

135 | Polyester

138 | Polypropylene

141 | Poly vinyl chloride, 144 | Vingl
lasticsed



Architype Design Collaboration Tool (DCT)

91 | Hardwood 94 | Glutam 87 | Mutii ply panels 100 | Oriented Strand Board 103 | Chipboard 106 | Leathar

~ —— -
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,"_ . p |
. A
107 | Silk
92 | Softweod 95 | Parallam 98 | Wood fbre board 101 | Wood cement pariicleboard 104 | Hardooard 107 | Sik

93 | Blockboard 96 | Veneers 89 | Flaxboard 102 | Medium density fibreboard 105 | Hair 108 | Wool






Chalk sisivesivs
Norwich, Norfolk

............... North Norfolk Reed Cutters Association
Cley-next-the-Sea, Norfolk
Hemp
Lime Technology, SUFfOlK *ovsesosesnsnenesnecennnnnnnns A -
or : i
Black Mountain, SUffolk *+ s ssseeresserscacsereancans

Flint Cobbles
Norfolk

Earth and Reed

Needham Market, SUffolk s s e s esevsevseseessccscecsccsssssssssns,

Gerald Barnes
Norwich, Norfolk

........... .. H. Gingell Ltd
Hornsea, Cambridge
LUMeMORAr ccoevecseccoscsscscsasssssssonas

Ashfield Traditional

Needham Market, Suffolk
Anglia Lime

Sudbury, Suffolk

sisisvisnseisinessresenssesssessrssessssssssssesss Paul Bellinger
Beccles, Suffolk
B e el e s s s s s v s v e sevesvesesessoNorolk Straw Products Lid.

Dereham, Norfolk
2 & East Anglia

New World Timber Frame . ..o ovvenennnnnn.
Saffron Waldon, Essex

TIMber . .uivsuamianisnssa sessecse oo

Thetford Forest, Norfolk

A large proportion of materials will be sourced
from East Anglia. Where this is not possible, the
majority of materials will be sourced elsewhere
within the UK.



Low carbon supply chains
for forest products
in the East of England

John French, Benedict Binns, Mark Coleman InCrops Ltd, UEA A report commissioned by the East of
Ed Suttie, Chris Holland and Martin Glynn BRE England Development Agency and

Steve Scott, Mark Forestry Commissi produced by InCrops Ltd with BRE, Forestry
Barry Haines, Norwich Business School, UEA

Commission and Norwich Business School
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