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Innovations in Environmental Technology

GHG-emissions from waste

Why emissions ...
and how to quantify them

What causes GHG-emissions

Waste Sector Category ‘
Processes producing Solid waste Biological Waste Wastewater
emissions disposal treatment incineration handling
Methanogenesis CH, CH, - CH, ‘
g:rrmli?rci:itclgt?oannd N0 : N0
Combustion - - CHq, N0, CO, - ‘
Aerobic decomposition CO, CO, - CO, ‘
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Check the web!!!
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Landfill Gas to Energy (LFGTE): How It's Done
van wastemanagement

5 jaar geleden * 34.999 weergaven

Ever wonder how the landfill gas-to-energy process \E Al

Ongeveer 5.160 resultaten

s 0+ @& | W sewage trestment - Wikipe... * |

through how Waste Management converts

Landfill Methane Walmart
van Clevelandmarko

1 jaar geleden + 6.587 weergaven mﬁ{ﬁm
Landfill Methane Walmart. In this video, you will see \

a garbage dump. Garfield Heights and oy
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Sewage treatment

From Wikipedia, the fee encyclopedia
Aecrecsd from viase water rexmert)

Cutent everts
Landfills: Methane Gas and Leachate e
van WeslandEnterprises Derate to Wikipedia
3 jaar geleden * 2.050 weergaven specia sore
Examples of Methane gas from a landill escaping i jacson
removed from the ground. Hep

Follow The Trash-Landfill-Methane Gas
van followthetrash Toos

2jaar geleden * 846 weergaven Wt inks ber
b Reated changes

Contact page

N cvciing Landfil Methane

Carbon-Cycle

* Youtube

ge he process of [
househoid sewage. it mchudes physical, chemical, and biological processes to femove these
‘contaminants and produce environmentally safe treated wastewater (or treated effiuent) A by
product of sewage treatment is usually a semi-soid wasle or siurry, caled sewage siudge, that
has. reatment for disposal or

wastewater, primanty from

Sewae treaiment may aiso be referred 10 as waslewaler realment, although the fatter is a
broader term which can also be applied to purely Industrial wastewater. For most Ciies, he
sewes system will 2lS0 ATy 3 proportion of indusirial efMuent 10 the sewage treatment piant
Which has usually received pretreaiment at the factorles themseNes 10 reduce the polutant koad
It the sewer system is a combined sewes then & wil also carTy urban runoff (stormwater) to the
sewage treatment piant
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1 Terminology
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21 Sawage mixing with rainwater
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European Science Photo Competition 2015 - p

www.youtube.com/watch?v=2Jp1D1dzxj8

* Soitis about disturbing the carbon cycle

* Biogenic CO, is part of the carbon cylce
— Biological CO, does not count

— It’s about IOMCOZ
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http://www.youtube.com/watch?v=2Jp1D1dzxj8
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Methane generation

AEROBIC AND ANAEROBIC BIODEGRADATION

Organic material (polymeric chains)
Aerobic biodegradation (+ 0,)
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Nitrification - denitrification

NITRIFICATION )
First ...
NITROSOMONAS NITROBACTER
M @ .
AMMONIA NITRITE NITRATE AerOblc
> 98%N, F——
Traces of N,O  (NHR (NO) (NO) And then ..
AMMONIA NITRITE NITRATE
BACILLUS
PSEUDOMONAS
CLOSTRIDIUM .
Anaerobic

DENITRIFICATION




How to quantify

Waste treatment |
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Waste : Unmanaged SWDS .
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‘ Biological treatment '

Compost for recycling

5D 3 Energy Sector

Pretreated p Incineration w/o
waste energy recovery

Waste used a
s afuel

* Composting
— Aerobic conversion
of biological waste
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Biological treatment

* Composting
— Aerobic conversion
— CO, is main product

— Not counted since it is of biogenic origin
— Nitrification biological N to NO;

— Not well aerated pockets
¢ CH, -generation
* N,O due to denitrification

* Emission = Activity * EF

OonHH""

Biological treatment

* Anaerobic digestion:
www.youtube.com/watch?v=TXXfLwvjO5k

— Methane is primary product, but captured and utilised
— Emissions due to leakages

* Emission = Activity * EF

— Activity is amount of waste biologically treated

z’


http://www.youtube.com/watch?v=TXXfLwvjO5k
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Waste combustion & open burning

Straightforward:

* Emission = Activity * EF
— Activity: amount of waste burnt
— EF CO,: contains fossil carbon

* Anaerobic
— methane
— Youtube

* Management 2 ST 22
— Prevents oxygen "*‘15?2?.';;.5

— More anaerobic
— High MCF

— Methane collection

onHAY!

mental Technology


https://www.youtube.com/watch?v=yWsvsy63_aE&sns=em

Solid waste disposal
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* Slow methane
generation
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* Waste history is
important
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W post 2010
= 2000-2009

1990-1999

1980-1989
®1970-1979
™ 1960-1969
W 1950-1959

[PCC waste model

* Generation is result of
— Methane potential: W, MCF, DOC (DOC,, F)
— Release in time: FOD, k

* Facilitated by IPCC model
— Bulk waste: MSW, IW

— Waste by composition: Food, garden, paper, wood
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[PCC Waste model

Waste water treatment and discharge

» Different treatment/discharge pathways
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WWT&D

¢ Uncontrolled anaerobic
— Partially CH,

* Controlled aerobic
— Limited methane (only in anaerobic pockets)
— Nitrification/denitrification = N,O

* Controlled anaerobic
— CH, but collected

5

Waste water treatment

* www.youtube.com/watch?v=Ldz29NgwK78

al
Anaerobic "
. —1=]—
Stabilised sludge to
- landfill
7 - incineration

- Use as fertiliser

¢ All CH, and N,O on-site WWTP
— Water
— Sludge pretreatment on-site

|


http://www.youtube.com/watch?v=Ldz29NqwK78

WWT&D

* Emission per pathway: activity * EF
— Activity = TOW = f (P, BOD, I)
— EF=B0 * MCF

« WWTP

— Default: Water and sludge combined
* Emission = (TOW) * EF,

— Better: Water and sludge separately
* Emission = (TOW-S) * EF,
* Emission =S * EF,-R
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WWT&D

* Industrial WW; CH,= activity * EF (-R)

— Activity: TOW (per ton product)

* N20O = activity * EF

— Activity (P, Protein, F_, ad-ons)
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