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mAnd on Jan 12, 2010, I gave a
presentation (Zero Waste:
Theory and Practice Around the
World) before the Division for

Sustainable Development at
the United Nations
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1. A few words about Sustainability
2. Arguments against incineration

3. The Zero Waste 2020 Strategy

4. Zero Waste steps around the world
5. Linking Zero Waste to Sustainability
6. Back to the Big Picture
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20th CENTURY 21st CENTURY

WASTE RESOURCE
MANAGEMENT MANAGEMENT

The key issue The key issue is
was SAFETY SUSTAINABILIY
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Sustainability

_|4 We would need FOUR planets if every
one consumed as much as the
average American

s We would need TWO planets if every

one consumed as much as the
average European

m Meanwhile, India, China etc. are
copying our consumption patterns

m Something has got to change and the
best place to start is with waste




We are living on this
planet as iIf we had

another one to go to







The
McDonaldization

New Century Edition
GEORGE R1T .
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We cannot run a throwaway society on
+ a finite planet

Waste is the evidence that we are doing
something wrong

Landfills BURY the evidence
Incinerators the evidence

We need to face the real problem...




+
Our real task is to fight

over-consumption




“The world has enough
Jrfor everyone’s need
but not for everyone’s

greed”

YELWEU G EREE ]




T .
Not only is
over-consumption

giving us a local waste crisis
but also...
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... a Global crisis

Global warming is a symptom
Over-consumption is the cause




The Global Crisis:
+

Since the Industrial
Revolution we have

iImposed a linear society on
a planet that functions in
circles
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Advertising/TV

/

Extraction

Production

Consumption




+

Over-advertising

produces
Over-consumption




-+ By the time a high school
student leaves school, he or she
will have watched over

350,000 TV commercials.

Paul Hawken
The Ecology of Commerce.
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m THE MYTH:

m The more you consume the happier
you become

m THE REALITY:

s The more you consume the fatter you
become!

= And the more waste you produce
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How do waste management
practices affect this picture?
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Kg Greenhouse gas/tonne Municipal
Waste

A combination of recycling and 461
composting is 46 times better

at reaucing greenhouse gases
than X 4 6

Incineration generating 10
electricty

Waste Management Options and Climate Change. AEA 2001




Incineration is a waste of
energy!

+




Incineration is a waste of

energy!

+

m About 4 X more energy saved by reusing,
recycling and composting the various
components in the discard stream




Incineration is a waste of
energy!

+

m About 4 X more energy saved by reusing,
recycling and composting the various
components in the discard stream

m Contact: Dr. Jeffrey Morris,
jeff.morris@zerowaste.com




Energy Comparison: Recycling versus
Incineration (ICF consulting, 2005)

nPateriaI

Energy
savings from
recycling
GJ/tonne

Energy output
from
incineration

GJ/tonne

Energy savings
recycling
versus
incineration

Newsprint

6.33

2.62

2.4

Fine paper

15.87

2.23

/.1

Cardboard

8.56

2.31

3.7

Other paper

9.49

2.25

4.2

HDPE
PET

Other plastic

64.27
85.16
52.09

6.30
3.22
4.76

10.2
26.4
10.9
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Incineration is not sustainable

-  Incineration does not challenge the
ver-consumption of finite resources.
. Every time we burn something we have
to return to the beginning of the
extraction, manufacture and

consumption system.

. Incineration wastes energy

. Incineration wastes the opportunity to
really fight global warming

. IN SHORT: Incineration sabotages
genuine moves towards sustainability
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2. OTHER arguments
against incineration

1) It is a poor economic investment

2) Very few jobs created for very large capital
iInvestment

3) It wastes valuable time
4) It is very inflexible and stifles innovation

5) It generates a toxic ash
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OTHER arguments against
incineration (continued)
6) It doesn't get rid of landfills

/) It produces toxic air emissions
8) Incineration is extremely unpopular

with the public

9) There is a far better and
sustainable alternative
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1. Incineration iIs a poor
iInvestment

- Most of the money spent on
Incinerators goes into complicated
machinery and leaves the community
(and even the country)

. Over half the money spent on a
modern incinerator goes into air
pollution control equipment

- Incineration (without massive
subsidies) is one of the most expensive
way of generating electricity




2. Incineration creates
very few jobs




An incinerator in Brescia, Italy
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cost 300,000,000 Euro
and has created just 80
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The Brescia incinerator
cost 300,000,000 Euro
Tand has created just 80

jobs.
Another 500,000,000

Euros of taxpayers money
spent on so called
“alternative energy”




. In contrast, the money

spent on the alternatives
goes into jobs and stays in
the community.
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Nova Scotia program (Canada)

-—|Biverted 50% of waste from landfill in 5
vears (Halifax ~ 60%)

m 1000 jobs created in collection and
treatment of recyclables and compostables

m Another 2000 jobs created in the
industries handling the recovered
materials




3. Incineration wastes
valuable time!

= It takes about 25 years (or more)
to pay off the massive capital
investment costs involved with
building an incinerator.

= We don’t have 25 years to waste
on a non-sustainable solution!
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4. Incineration stifles innovation

+An Incinerator needs to be fed
for about 20 to 30 years and in
order to be economic needs an
enormous input from quite a

region, so for 20 to 30 years you
stifle innovation, you stifle
alternatives, just in order to feed
that monster which you build”

- Ludwig Kraemer, former Head of EU Waste
Management, BBC 1 Panorama Documentary
“Rubbish”
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5. Incinerators produce a
toxic ash

+

mFor every four tons of waste
burned you get one ton of

ash (or more)
= That nobody wants!




For every 4 tons of trash you get about one ton of ash

WET SCRUBBER !
I

DE-NOX :

TEMP FABRIC
<2000C FILTER

e |

DRY
SCRUBBE

a(OH) 2 SUSPENSION

/

AMMONIA
INJECTISSN

ACTIVATED
CHARCOAL
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Ash iIs toxic and difficult
to get rid of
» In Germany & Switzerland fly ash

put into nylon bags and placed in
salt mines

m In Japan some incinerators vitrify
the ash

m In Denmark...
m They send all the ash to Norway!




6. Incineration does not

get rid of landfills
+

mYou still need a landfill for
the toxic ash




7. Incinerators put many highly toxic
and persistent substances into the air
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ACID GASES:
HCI, HF, SO,
NO,

TOXIC METALS:
Pb, Cd, Hg, As, Cr etc

NEW COMPOUNDS:

PCDDs (DIOXINS)
PCDFs (FURANS)

PCB’s
ETC

> NANO
PARTICLES




Liltrafine paricles Partiches o Braditional dursty trad

NANOPARTICLES

Size of
Particle
regulated
In Incinerator
emissions

Figure 3 Relative size of ulirafine particles compared with

particles in tradional dusly trades.
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Statement of Evidence

Particulate Emissions and Health
Proposed

Ringaskiddy Waste-to-Energy Facility

Professor C. Vyvyan Howard MB. ChB.
PhD. FRCPath. June 2009

VYV.howard@googlemail.com
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Incineration and
nanoparticles

®" Nanoparticles are not efficiently
captured by air pollution control
devices

= Travel long distances

= Remain suspended for long
periods of time

= Penetrate deep into the lungs
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structures in the lung. ldea sec particles of 10. 1. anc 0.1 pm ars
shown compares with a bronchial epthelium; note that the top enc
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m [[hey can even cross the bleod brain
parrier




Aggregati di Piombo, Bario, Cromo, Ferro e Silicio in Cervello.

Edin_esamel318 VRi318 BYVR318B_009.spc

Label A: DJ 319 Al spleen! cluster 20 um con debris da1a0,1 um

k-t

HY | Mag | Det| VacMode |Pressure| WD |Spot| ~——20.0ym——
30.0 kV|3000x| SSD| Low vacuum|0.98 Torr|10.3 mm| 5.0 | VR318B/ Cluster nano Pb

www.stefanomontanari.net




T Dioxins and Incineration
(more detailed ppt

available)
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DioXins - major concerns

. Dioxins accumulate in animal fat.

. One liter of cows’ milk gives the same
dose of dioxin as breathing air next to the
cows for EIGHT MONTHS (Connett and
Webster, 1987).

. Dioxins steadily accumulate in human
body fat.

- The man cannot get rid of them BUT A
woman can...

. ...by having a baby!




Dioxins: the highest dose
goes to the fetus

In nine months
much of the
dioxin which has
accumulated in
the mother’s fat
for 20-30 years
goes to the fetus
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m Dioxins act like fat soluble hormones

m Disrupt at least 6 different hormonal
systems:

m male and female sex hormones;
m thyroid hormones;
m insulin; gastrin and gluocorticoid.
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Dioxins interfere with fetal and
infant development
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= Linda S. Birnbaum (Health Effects
Research Laboratory, US EPA)

Developmental Effects of Dioxins
Environmental Health Perspectives, 103: 89-
94, 1995




Our Stolen Future

ﬁow Man-made Chemicals are
Threatening our Fertility,

Intelligence and Survival

Theo Colborn
John Peterson Myers

Dianne Dumanoski
1994




Institute of Medicine, 2003

Dioxins and Dioxin-like Compounds in
the Food Supply

Strategies to Decrease Exposure

July 1, 2003
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Institute of Medicine, 2003

m ...The committee recommends that the

—bovernment place a high public health
priority on reducing DLC (dioxin like
compounds) intakes by girls and young
women in the years well before pregnancy
is likely to occur.

m (by) Substituting low-fat or skim milk, for
whole milk, (and)... foods lower in animal

fat...
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Dioxins & Incineration
(conclusions)

m \WWe have too much dioxin in our food

m We have too much dioxin in our
bodies

m WWe have too much dioxin in our babies

s We shouldn’t be putting any more
dioxin into the environment if we can
possibly avoid doing so

m Incineration is an AVOIDABLE source
of dioxin







+

m Between 1985-95 over 300 incinerator
proposals rejected in the USA.




+

m Between 1985-95 over 300 incinerator
proposals rejected in the USA.

s No new incinerator permitted since 1995.




+

m Between 1985-95 over 300 incinerator
proposals rejected in the USA.

s No new incinerator permitted since 1995.

m Incinerators are so unpopular with the public
they use different names - resource recovery
facilities, waste-to-energy, thermal
valorization etc etc




m Between 1985-95 over 300 incinerator proposals
rejected in the USA.

s No new incinerator permitted since 1995.

m Incinerators are so unpopular with the public they
use different names - resource recovery facilities,
waste-to-energy, thermal valorization etc etc

m The latest phase is to call them gasifiers, pyrolyzers,
molecular dissociation, or plasma arc facilities
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m All these gasification-type plants claim
NOT to be incinerators, but all involve
twro stages:

m 1) the conversion of solid waste into a
gas,

m 2) the burning of the gas, producing
many of the same problems as a
regular incinerator

m SO the more appropriate name would
be:

m Gasifying incinerator
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m Engineering consultants’ view:

m Many of the perceived benefits of gasification and
pyrolysis over combustion technology proved to be
unfounded. These perceptions have arisen mainly

from inconsistent comparisons in the absence of
quality information.”

m Fichtner Consulting Engineers Ltd, Stockport,
Cheshire, March, 2004
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Lurgi letter

m |...a decision has been taken within Lurgi to discontinue
_I%arketing gasification and pyrolysis technologies for
aste conversion applications.

m This decision has come after rigorous analysis of market
requirements, technical feasibility and economic
sensitivities of gasification and pyrolysis of waste, as
applied by Lurgi and our competitors.

We recognize there is a positive bias towards
gasification/pyrolysis amongst politicians and
environmentalists. However, we are in no doubt that in
the short to medium term neither technology will be
developed and commercially proven to the point where it

can compete.”
Letter (08-09-2003) to Fichter Consulting Engineers Ltd, Cheshire, UK
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“Even if we made incineration safe we
wquld never make it sensible.

It simply does not make sense to
spend so much meney,destroying
resources we should be“sharing,with

the future.” (pc)




The modern incinerator is attempting
to perfect a bad idea

+

m At the industrial level our task in the
21st Century is not to find better ways
to destroy discarded materials

m But to stop making

nackaging and

products that have to be destroyed!

m And at the personal level to search for
a lifestyle beyond consumerism
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The Waste problem will not be
solved with better technology

T |
m But with

m Better organization

m Better education
mand better industrial design
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3. The ZERO WASTE 2020

strategy
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DIRECTION
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THE KEY

-+ Is to find a way to use

COMMUNITY RESPONSIBILITY
at the back end to drive
INDUSTRIAL RESPONSIBILITY

at the front end
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Zero Waste can be approached
with a series of simple steps

+

mwWhich are

m Practical
m Cost effective and
m Politically acceptable
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. Source Separation

Door-to-door Collection
. Composting
Recycling
Re-use, repair & deconstruction
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10 steps to Zero Waste

6. Waste reduction initiatives
/. Economic incentives

8. Residual Separation and Research
9. Better industrial design

10. Interim landfill for the stabilized
“dirty” organic fraction.




1. Source Separation
&

2. Door-to-door collection




“"The Fantastic 3”

The San Francisco system




I “"Fantastici 4"

T¥Veé

Capannori, Italia




Capannori
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LUNEDI

ORGANICO

MARTEDI

MULTIMATERIALE

MERCOLEDI

CARTA

GIOVEDI

FRAZIONE
RESIDUA

VENERDI

ORGANICO

SABATO

MULTIMATERIALE
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Organic Fraction

heirarchy

—+1) Food to humans (in time marketing,
Prof. Andrea Segre, Facolta di Agraria,
U. Bologna)

2) Food to animals (bones, meat etc)

3) Backyard composting

4) Community composting (e.g. Zurich,
Switzerland)

5) Co-composting with local farmers
6) Centralized composting facility.
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The importance of
Composting

1)_|Tketurns nutrients to the soil

2)
)
4)

5)

Increases soil’s retention of water
Retains carbon (vs. Global warming)

Makes it easier for cities to handle the
recyclables (jobs and businesses!)

But to use compost in agriculture you
MUST have it clean — which means you
MUST have DOOR-TO-DOOR collection.






Composting plant for San Francisco




Local farmers are using the
compost to grow fruit and
vegetables for San Francisco




4. Recycling
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MATERIALS RECOVERY FACIILITY




p reas
Cities Rural area

‘ " Composting

Plants

Recycling
Plants




5. Reuse,
Repair

&
Deconstruction




Value of Los Angeles discarded materials

Market Categories Yo Tons/Year $/ton 5
1 Reuse REUS20[E Tiems 2.0 72,000 550 ==)> 15 400,000
2 Paper D 792,000 20 15,840,000
3.Plant Debris 5.5 198.000 7 1,386,000
4 Putrescibles 17.0 612,000 7 4,284,000
5.Wood 4.0 144,000 8 1,152,000
| 4.Coramics 12.0 | 468,000 | 4 1,872,000 |
7 Soils 10.0 340,000 7 2,520,000
&.Metals 4.0 144,000 a0 5,760,000
% .Glass 2.0 72,000 10 720,000
| 10.Polymers 8.0 | 288,000 100 28,800,000 |
11 Textiles 2.0 72.000 20 1,440,000
12.Chemicals 0.5 18.000 15 270,000
No market (diapers, freated wood, | 10.0 360,000 0
mistakes)
TOTAL PER YEAR 100 3,600,000 $103,644,000




Reuse, Repair & Deconstruction

Urb -‘ Berkeley, California







m Urban Ore
operating for 30
years




m Urban Ore
operating for 30
years

m Grossing $3 million per year




m Urban Ore
operating for 30
years

m Grossing $3 million per year
m 27/ full-time well-paid jobs
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m "Economically, incineration represents
ONE BIG BLACK BOX

m The Zero Waste strategy represents

100’s of LITTLE GREEN BOXES”

m (Ted Ward, Zero Waste, Del Norte
County, California)
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Deconstruction




Reuse & Furniture,
Repair Center J Flooring, etc

Deconstruction
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VIDEOS
+

s www.AmericanHealthStudies.org

m Examples of Reuse and Repair
Centers from California, Vermont,
Nova Scotia and Australia
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Reuse and Repair Centers

+

Can be used for:
1. Poverty relief

2. Job training (Burlington,
Vermont, see video)

3. Community building (recreate
the village within the city)




San Francisco
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San Francisco

—a Population = 850,000
m Very little space
m 50% waste diverted by 2000

m 63% waste diverted by 2004

m /0% waste diverted by 2008

m /2% waste diverted by 2009

m GOAL:75% waste diverted by 2010
s GOAL:100% by 2020 (or very close!)
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Please Note

T Mass burn incineration only gets
/5% diversion from landfill.

For every 4 Tons of waste burned

you get at least 1 Ton of Toxic Ash.
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Brescia

5% reduction

San Francisco

2% 0 reduction
89%b06 residuals




Residual

Materials

Recovery Fraction
Facility
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+

1) Waste reduction initiatives
2) Economic incentives
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Undesirable packaging

+

m Four options:
mBan it

m[ax it
mPut a returnable deposit on it
mAvoid it




