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Low carbon economy
Low fossil fuel economy

Decarbonised economy

An economy based on low carbon power
sources that therefore has a minimal
output of greenhouse gas (GHG)
emissions into the biosphere

Refers to the greenhouse gas carbon
dioxide.

GHG emissions due to anthropogenic
(human) activity are the dominant cause
of observed global warming (climate
change) since the mid-2oth century

Continued emission of greenhouse gases
may cause long-lasting changes around
the world, increasing the likelihood of
severe, pervasive and irreversible
impacts for people and ecosystems.
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Are we able to be
effective?

Efficient use of resources

Are we able to be
efficient?

Cleaner technologies

Renewable resources

...doing the right thing!

Design with nature in mind

...doing the right thing...
right!

Less waste
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The current model is not
working!

Economics

Non-renewable
resources

Pollution
Eco-system
Growth
Waste

Source: Guardian, Beijing's waste
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Year 1900 1950 1987 2005 2030 2050
Hectares of
Land Per Capita7'91 515 2.60 & 1.69 1.44

Source: Arup, Brunel Lecture, 2008
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Significant impacts

Drivers for urbanization
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Global Urban & Rural Populations 1950 - 2050
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Coal The Metabolism of Cities: Linear Metabolism

Oil

l Inputs

T Outputs

Gas
Nuclear

Girardet, H. (1999) Creating Sustainable Cities
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Recycled Organic
waste
Reduced
renewable| Food Energy Goods Clty ‘ Pollution &
waste
Inputs Outputs
Recycled .
Inorganic
waste

The Metabolism of Cities: Circular Metabolism

Girardet, H. (1999) Creating Sustainable Citie
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Some facts about waste (UK Waste generation split by source, UK, 2016
2017)...
Total waste 222.9 MT th
Waste from \
households(WfH) 26.9 MT Hou:ggflds \
Recycling 12.3 MT
BMW (landfill) 7.4 MT
(Total 15.3 MT)
Packaging waste 1.5 MT

Commercial & Ind 411 MT

Construction & Dem 66.2 MT




Table 1. Waste from Households, UK and country split, 2010-17

thousand fonnes and % rate

Year

Measure

UK total

England

Northern
Ireland

Scotland

Wales

2010

Arisings
Of which recycled (excl. IBAm)
Recycling rate

26,954
10,5878
40.4%

22,131
9,112
41.2%

829
314
97.8%

2,649 1,344
861 591
32.5% 44.0%

Arisings
Of which recycled (excl. IBAm)
Recycling rate

26,792
11,492
42.9%

22170
9,996
43.3%

810
324
40.0%

2,482 1,329
921 651
37.1% 49.0%

Arisings
Of which recycled (excl. IBAm)
Recycling rate

26,428
11,554
43.9%

21,956
5,684
44.1%

783
319
40.7%

2,383 1,306
911 681
38.2% 52.1%

Arisings
Of which recycled (excl. IBAm)
Recycling rate

25,929
11,433
44.1%

21,964
9,523
44.2%

781
324
41.5%

2310 1,274
916 669
39.6% 52.5%

Arisings
Of which recycled (excl. IBAm)
Recycling rate

26,795
12,035
44.9%

22355
10,025
44.8%

806
344
42.6%

2,348 1,285
962 704
41.0% 54.8%

Arisings
Of which recycled (excl. IBAm)
Recycling rate (excl. IBAm)

26,675
11,795
44.2%

22,225
9,752
43.9%

818
344
42.1%

2,354 1,278
989 709
42.0% 55.5%

Of which recycled (incl. IBAm)
Recycling rate (incl. IBAm}

11,898
44.6%

9,849
44.3%

£
Z

991 713
42.1% 55.8%

Arisings
Of which recycled (excl. IBAm)
Recycling rate (excl. IBAm)

27,300
12,198
44.7%

22770
10,074
44.2%

845
366
43.3%

2,378 1,307
1,017 741
42.8% 56.7%

Of which recycled (incl. IBAm)
Recycling rate (incl. IBAm}

12,351
45.2%

10,219
44.9%

1,020 749
42.9% 57.3%

Arisings
Of which recycled (excl. IBAm)
Recycling rate (excl. IBAm)

26,897
12,093

45.0%

22 437
9,959
44.4%

2,345 1,271
1,018 726
43.4% 57.1%

Of which recycled (incl. IBAm)
Recycling rate (incl. IBAm}

12,282
45.7%

10,139
45.2%

1,019 733
43.5% 57.6%

Defra (2019) UK Statistics on Waste




Recycling rate from Waste from Households, UK and country split,
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Food waste... Total greenhouse gases amounts to
around 2.2 tonnes /PP /Yr

Around 7 MT wasted each year
Some 1.9 Tonnes are avoidable

Farm to plate may increase this to some
22 MT!

Landfilling food waste adds some
o.22Tonnes of CO2 PP/Yr

About one third of all food purchased is

thrown away - at least half of this is
edible!

Food produced in the UK amounts to
around u16MT CO2

http://carbonindependent.org/ Source: Guardian
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Waste Management Options: Landfill
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Objective of the Landfill Directive
Article 1

‘...to provide for measures, procedures and guidance to prevent or reduce as
far as possible negative effects on the environment, in particular the
pollution of surface water, groundwater, soil and air, and on the global
environment, including the greenhouse effect, as well as any resulting risk

to human health, from landfilling of waste during the whole life cycle of the
landfill.”
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A landfill site is a waste disposal site where waste is deposited
onto or into land.

This includes sites that:
receive waste from external sources

are used by waste producers to dispose of their own waste on-site. This
includes farm dumps.

It does not normally include sites where waste is:
intended for disposal, and is stored for less than one year
intended for recovery or treatment, and is stored for less than three years
prepared for transport for recovery, treatment or disposal elsewhere.
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Landfill Directive Targets

» 2010 reduce BMW landfilled
to 75% of 1995 levels

2013 reduce BMW landfilled
to 50% of 1995 levels

e 2020 reduce BMW to 35% of
1995 levels



MODERN LANDFILL
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Landfill tax is a tax on waste that is disposed of at a permitted
landfill site

Aim to encourage people to reduce the amount of waste they
send to landfill

There are two rates for landfill tax:

Standard rate: £91.35 per tonne.
Lower rate for inactive waste, such as rocks and soil: £2.90

per tonne.

Landfill operators must register with HM Revenue and
Customs in order to charge landfill tax for waste disposed of at

your site.
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* Energy from waste as an energy
source
Valuable domestic energy source

Decarbonises energy generation

Can complement other
renewable energy sources

Innovation

Financial incentives
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Criteria which govern efficient
combustion of furnace gases

Adequate oxygen content

High temperature to promote

combustion

a8
\ Gas splits to twin, parallel secondary chambers before
B combiniag centally a rove o the sack

Sufficient time to complete
combustion reactions

Turbulence to promote mixing
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Potential Global and Local Environmental Benefits of Incineration

Reduced consumption of landfill capacity;
Destruction of potentially harmful substances;

Where combined with energy recovery, the reduction of
releases from fossil fuel consumption.
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Potential Disbenefits

Formation and concentration of harmful substances which could be
released to air or which may require special conditions when landfilled

If inappropriately applied, outside of the waste hierarchy, incineration
could lead to the removal of waste streams which should be more
appropriately reused or recycled.



www.anti-incinerator.org.uk
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Issues To Be Addressed

Which chemicals are of
concern?

How are the risks from
individual chemicals
evaluated:

the hazards?
exposure considerations?

Application of standards and
guidelines

The risks in context:
Other sources of exposure
Other means of waste management

What are the conclusions?

Source of Chemicals in Emissions

Stack and fugitive emissions to air,
effluent and ash:

Present in the waste stream

Created by the incineration
process

Secondary products
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Health Effects of Particular Concern to Humans
Carcinogenicity

Effects on reproduction such as
foetal abnormalities™®

Effects on young children

Immunological damage

Hormonal disturbances*

* Also important environmental
considerations

Some Facts About Dioxins

Several hundred dioxins and related
substances (e.g. PCBs), many very
persistent in the environment/ body

Wide range of chronic toxicities both
in nature and potency

Present in fresh waste, also produced
by most combustion processes

Predominant source of exposure is die

(fatty foods)
No air quality standard

Probable threshold for each effect
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Fibres, e.q. asbestos

Suspended in air

Aerosols,
fumes, mists

Inorganics, e.g. heavy
mietals

Organics, 2.9, PAHS

1

,-*'F Fh],rslml w

behavi our

N

Deposited from air

PRy, PM3 s, total
particulate

Inhalable dust,
respirable dust

Bioaercsaols

Common means of classifying particulate matter (EA)




LOW CARBON INFRASTRUCTURE
AT NO EXTRA COST

Reducing emissions has often appeared costly and difficult, but this

is no longer the case, if the right decisions are taken now

Today, consumers The same services could be

pay an average of delivered at the same costin
2050 by a low earbon energy

£1,850 oy |~

’

per year for electricity,

heating, hot water and

petrol or diesel

The Commission estimates that an electricity system [ &)

powered mainly by renewables would cost no more

than relying on new nuclear power plants .

INCINERATING LESS, RECYCLING MORE

England needs to do as well as Wales - a world leader - at recycling

PEOPLE ARE WILLING TO DO THEIR BIT:

50% mb  «q X

45

would pay £30 a year

for more recyclable o of people would be

packaging o willing to separate
their food waste

Renewables need more flexibility to balance variations

inweather, but are cheaper to build
Sources of flexibility are Burning n;.ltural gas for heating :!nd.

tting cheaper: battery * hot water is not a long-term option:
prices have fallen 20/

o o
80 /o of UK's greenhouse
I gas emissions come

since 2010 from heating

THE COMMISSION RECOMMEMNDS:

At least 50% Mo more than 1 Pilots to test Buildings which
renewable more contract hydregen and require less
electricity for new nuclear heat pumps as energy to heat
generation by before 2025 low earbon

2030 heating options

Sowrces: BEIS, DT, ESC, OMS, Commilssion caloulations, Aunora Enengy Research, Mokinsey, Element Energy and Edtech

BUT THEY FIND THE CURRENT SYSTEM TOO COMPLICATED
Higher recycling, especially of plastics, could:

2 :::P

Avoid the need to build
20 additional incinerators

Save £56.2 billion from
2020 to 2050

THE COMMISSION RECOMMENDS:

Recycling targets:  Clearer labelling: Restricting use of Separate food

Reduce greenhouse
gas emissions

65% of all waste, recyclable or not hard to recycle waste collection,
75% of plastic recyclable plastics, by 2025 by 2025
packaging, by

2030

Srairroe- Anthocks Ircnc BAMIDI
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Recycling
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Waste Hierarchies

Provides a framework for waste disposal practices.

Reduction

Recovery

\/

Disposal

P

Order of preference

—
[
o
w
-

prevention

minimisation

energy recovery
or reuse

recovery
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Designing Waste out of Construction

Key drivers to eliminate / reduce
waste

Landfill Directive

Hazardous Waste Regulations
Landfill tax

Aggregates levy

Fly tipping

Regulations for sustainable
homes

Site waste management plans
Duty of care (EPA 1990)

envirowise
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Eliminating waste makes sense
*  Waste costs money!

Original purchase price of the
material

Costs attributed to unloading,
handling, storage and
movement of the material
around site

Costs relating to collecting
waste or damaged material,
reloading, moving and storing
waste on site

Transportation costs arisin
from movement of waste ogf
site — tipping costs, landfill
charges

Costs of replacing damaged and
wasted materials


//upload.wikimedia.org/wikipedia/commons/9/97/Skip_containing_rubbish_16s06.jpg
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An Intelligent Approach to Building
Design

South Elevation Entrance dooe shown here for

__Wlustrationonty

e R R N o A .
‘a building that is able to respond continuously to the
needs of its environments, and its occupants in a cost-
effective way.



http://community.webshots.com/inlinePhoto?photoId=2879059450043512416&src=c&referPage=http://family.webshots.com/photo/2879059450043512416ErkodE
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TIDAL LAGOON
SWANSEA BAY

Swansea Tidal Lagoon



Louvres
adjusted to

Stack vent
shown in
elevation

reject summer
radiation

Louvres “*s,
adjustedto s,
admit overcast *

sky luminance

Louvre\
adjusted to act

as lightshelves

Rooflight vent and

glazing with glare protection

Central spine
raised floor
service zone

HRRARBDE

et

"

Intake ventilation

from floor
duct system

Suspended
purpose made
light fittings with
inbuilt acoustic
absorbtion

Vertical blinds
to cut out late
afternoon sun

Section through
floor on 3m
gridline

Air intake on
N. elevation
to floor duct

Section through
floor at c/line
between 3m
gridlines
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Approximately 7 million tonnes
of straw remain after the
production of wheat flour

Up to half this amount is used
for animal bedding etc

The 3.8 million tonnes left over could
build some 500,000 new homes

An average three-bedroom house used
about 7 tonnes of straw

Straw absorbs CO, as it grows
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Green Building "

il : Al ’(
b Sk "ll‘h "‘!!:J—{A‘-'.i-s‘:..h (LRI N_‘_Lh

.. a building that is responsive
to the environmental needs of
itself and its environments. It
is one that demonstrates
environmental friendliness
and is designed, constructed
and operated with minimum
impact to the natural
environment.




Case study: the BedZED project _
Savings (based on 8000m?2)

hollow core

concrete Concrete 1960 tonnes
Steel 72 tonnes

¥ Potential waste savings
. Q Q Q Q of 39 tonnes concrete

& 1.4 tonnes steel

200

— | Pre-stressed tendons

Pre-stressed Hollow Core Floor Slab

f . . . : « | | concrete

225
i
W

— secondary steel — | main steel

In-situ Reinforced Concrete Floor Slab
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Balancing the natural with the built!




Sources of Information
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Johnke, B (no date) Emissions From Waste, Good Practice Guidance and
Uncertainty Management in National Greenhouse Gas Inventories,

Accessed 8" November 2019
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Girardet, H. (1999) Creating Sustainable Cities
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