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Focus	on	the	Prevention	Side:	





WTE	
Example	
Mass	Burn	

Pictures	show	the	newest	WTE	facility	in	the	US:	Palm	Beach	completed	in	2015	
courtesy	of	The	Babcock	&	Wilcox	Company.	



Other	Waste	to	Energy	Technologies	



Landfilling	



Landfill	Gas	Calculation	
Modeling	



Recovery	Efficiency	

•  The	recovery	efficiency	is	defined	as	the	ratio	of	the	
amount	of	landfill	gas	recovered	to	the	amount	
generated.		

•  There	are	two	different	ways	to	look	at	recovery	
efficiency:	

	-	The	efficiency	at	a	single	moment	in	time	
	(hour,	day,	year);	and	
	-		The	total	efficiency	integrated	over	the	
	landfills	life-time.		
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FIGURE22:2LANDFILL2GAS2GENERATION2AND2EXTRACTION2IN2TIME2AT2A2TYPICAL2LANDFILL2

As!a!consequence,!integral!efficiency!of!such!a!landfill!gas!project!remains!very!limited!

to!an!estimated!15\30%.!

2

Causes2of2inefficiency2

A!system!for!landfill!gas!recovery!should!be!judged!on!its!integral!efficiency.!How!much!

of!the!methane!is!recovered!during!the!emission!life\span!of!the!landfill.!The!

effectiveness!of!landfill!gas!recovery!at!some!point!in!time,!e.g.!when!a!landfill!is!

capped!is!of!less!importance.!!

The!definition!and!visualisation!of!an!integral!efficiency!also!allows!for!identification!of!

the!causes!of!inefficiency:!what!are!the!reasons!for!reduced!efficiency!of!landfill!gas!

recovery.!Figure!3!identifies!4!causes:!

!

FIGURE23:2CAUSES2OF2LANDFILL2GAS2RECOVERY2INEFFICIENCY:2(1)2NO2LANDFILL2GAS2RECOVERY2DURING2

OPERATION;2(2)2RECOVERY2EFFICIENCY2LIMITED2BY2UTILISATION2CAPACITY;2(3)2TECHNICAL2LIMITATIONS2

TO2LANDFILL2GAS2RECOVERY2AND2(4)2LATE2CAPPING2OF2THE2LANDFILL2

The!causes!for!landfill!gas!recovery!inefficiency!are:!

1. A!large!part!of!the!inefficiency!is!due!to!methane!already!generated!during!oper\
ation.!When!no!gas!is!recovered!during!operation,!all!of!this!is!emitted!and!integral!

efficiency!is!considerably!reduced.!When!similar!amounts!of!waste!are!landfilled!

Reasons	for	landfill	gas	collection	inefficiency:		
	
(1)  No	landfill	gas	collection	during	operation	
(2)	Collection	effeciency	limited	by	utilization	capacity		
(3)	Technical	limitations	to	landfil	gas	collection	and		
(4)	Late	capping	of	the	landfill	



Recovery	Efficiency	



Problems	with	Modeling	of	Gasproduc=on	
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Figur  3.3 Gasprodukt ionen model l eret  ved f ire forskel l ige gasprodukt ions-
model l er  for  Fakse Lossepl ads Sekt ion I 

 
Af tabel 3.5 ses at gasproduktionen i 2005 varierer mellem 25 og 79 kg CH 4 
pr. time afhængig af, hvilken model der anvendes. Sammenlignes disse værdi-
er med feltemissionsmålinger, der viser en metanemission på ca. 31 kg CH 4 
pr. time, ses, at den bedste overensstemmelse fås for modellerne GasSim og 
Afvalzorg (Scheutz et al., 2007c). LandGEM modellen er udviklet til model-
lering af affaldsdeponier, der primært modtager husholdsaffald. Det vurderes 
derfor, at modellen ikke er velegnet til at beskrive gasproduktionen på danske 
affaldsdeponier, hvor mængden af organisk affald er væsentligt mindre som 
følge af, at en stadig større del af husholdningsaffaldet er kørt til forbrænding 
over de sidste 10 år.  
 
Tabel 3.5. Metanproduktion for et dansk affaldsdeponi beregnet på baggrund af 4 forskel-
lige gas produktionsmodeller (Lemming og Kjeldsen, 2006) 

Model Modelleret gas produktion, 
2005 

(m3 gas pr. time) 

Modelleret gas produktion, 
2005 

(kg CH4 pr. time) 

LandGEM (US EPA) 221 79 

GasSim  71 25 

Afvalzorg multi-phase 75 27 

IPCC 151 54 

 

3.3 Gasbal ancer  og emission 

Metanmassebalance Den samlede metanemission fra et affaldsdeponi (summen af emission 
gennem afdækningslag og gennem deponisider) kan beregnes ved opstilling af 
en massebalance givet ved:  

CH 4 Emitteret =  CH 4 Produktion – CH 4 Indvundet - CH 4 Oxideret  
 
Emissionen fra deponiet kan altså beregnes når produktionen, mængden af 
gas der indvindes, samt mængden af metan der oxideres inden frigivelse ken-
des. Gastransporten og den følgende emission afhænger af en lang række fak-
torer, der kan inddeles i tre klasser (Kjeldsen et al., 1996): 

 30

	
Methan	calculation	from	a	danish	landfill	with	4	different	gasproduction	models		
	
Model		 Gas production, 2005 

(m3 gas pr. hour) 
Gas production, 2005 

(kg CH4 pr. hour) 
LandGEM (US EPA)	 221	 79	
GasSim	 71	 25	
Afvalzorg multi-phase	 75	 27	
IPCC	 151	 54	
	



LFG	models	-	uncertainty	
  In	general	all	LFG	models	-	determined	from	mathema=cal	
models	(have	had	liCle	valida=on,	whether	they	are	accurate	in	
prac=cal	situa=ons)	

  Models	are	generally	built-up	from	es=mates	how	much	biogenic	
material	is	deposited,	what	part	of	the	biogenic	material	is	
converted	to	landfill	gas	and	how	fast	the	process	proceeds.		

Extent	is	a	func=on	of	methane	loading	rate,	cover	materials,	
cover	thickness,	quality/	condi=on	of	the	cover,	and	ambient	
temperature		

Func=on	of	pressure	and	concentra=on	difference	across	cover	as	
well	as	cover	condi=on	(e.g.	presence	of	cracks,	permeability)		

Primary	sources	of	uncertainty	are	varia=ons	in	barometric	
pressure,	precipita=on,	temperature,	wind	condi=ons,	and	gas	
genera=on	rates.		



LandGem	uncertainty		
  Uncertainty	is	largely	associated	with	model	parameters	(i.e.	
athmosphereic	pressure,	temperature,	etc.)		

  LandGem	does	not	offer	the	possibility	to	adapt	methane	poten=al	to	
waste	composi=on	

  LandGEM,	significantly	overes=mate	CH4	genera=on,	because	it	
applies	too	high	default	values	for	key	parameters	to	handle	low-
organic	waste	scenarios		

  The	LandGEM	model,	developed	by	the	EPA,	is	a	single-phase	tool	
that	only	requires	users	to	input	the	total	weight	of	annual	disposed	
waste		

Previous	modelled	collec=on	efficiencies	were	consistently	higher	
than	those	calculated	from	field	measurements	(by	20%	on	average)	



Runnning	the	Numbers	
King	County	Cedar	Hills	Landfill	Gas	Calcualtions	using	US	and	
EU	models:		

LandgGEM	:	>90%	Methane	capture	

Avfalzorg:	<	20%	Methane	capture	

  =>	Discrepancy	of	more	than	70%!!!!!!!!	
  =>	Internationally	Greenhouse	Gas	Captures	from	US	

landfills	using	the	LandGEM	model	will	not	be	recognized.	
  Current	anticipated	GHG	reduction	goals	from	the	waste	

management	secort	relying	predominantly	on	landfilling	will	
be	dismissed	as	inadequate	



Information	is	out	there	
and	can	no	longer	be	

ignored!	



  The	calculations	based	on	natural	gas	substitution	(even	
considering	electricity-only	WtE	plants	and	landfills	with	a	very	
optimistic	gas	capture	of	75%)	conclude	that	whenever	
electricity-only	WtE	plants	have	a	higher	energy	efficiency	than	
11%,	they	always	provide	a	better	carbon	performance	than	very	
efficient	landfills.		











And	yet…..	
In	Washington	State	Energy	obtained	from	Landfill	Gas	
Systems	is	considered	Renewable	and	credited,	WTE	is	not!!!	

  Nothing	to	do	with	science!	->	If	it	be	science	based,	LFG	
would	not	have	received	preferential	treatment	over	
WTE.	Minimal:	Both	processes	should	or	should	not	be	
considered	renewable	energy	sources	and	get	or	get	no	
credits!!!	

  All	about	the	efforts	of	one	lobby	group	over	the	other.	

  Political	decision	was	not	made	with	a	comprehensive	
understanding	of	the	topic	and	needs	to	be	revised	



Huge	Concern!	
	

What’s	Happening:	





At	the	recent	(2016)	Resource	Recycling	Conference	in	
New	Orleans,	Waste	Management	CEO	David	Steiner	

 Steiner	said	that	his	main	reason	for	being	so	publicly	open	about	the	challenges	of	recycling	
is	to	start	a	conversation	around	sustaining	its	long-term	future.	"For	good	portions	of	the	last	

years,	we've	been	losing	money	in	recycling,"	he	said,	as	reported	by	Resource	Recycling.	

"Guess	what	follows	losses?	Disinvestment.	…	We	needed	the	wider	community	to	

understand	what	was	going	on."		

 In	his	remarks,	Steiner	referenced	recent	research	that	the	company	has	been	talking	which	

measured	the	potential	costs	and	greenhouse	gas	reductions	of	diverting	certain	materials.	

Based	on	this	logic	it	becomes	harder	to	justify	the	collection	of	materials	such	as	organic	

waste	and	glass	when	weighing	environmental	benefits	against	cost.		
By	Cole	Rosengren	-	Waste	Dive	-	September	6,	2016	

Reality	Check:	Loosing	Money	in	recycling	because:		
•  Poor	quality	of	recyclables	(one	bin	recycle	&	MRF	(Material	Recovery	Facilities)	inadequate)		
•  Low	cost	of	landfilling	(true	cost	-	lost	resources	&	environmental	impact	–	not	reflected)	
•  Emphasis	still	on	landfilling	(missing	policies	–	EPA	waste	hierarchy	not	enforced)	
•  Export	of	‘recyclables’	to	other	countries	like	China	to	offset	trade	deficit	–	getting	more	

challenging	to	justify,	awareness	of	quality	issues,	pollution	issues,	CO2	Impact	
•  Artificially	low	cost	of	fossil	fuels/non-renewables,	raw	materials	



Lower	cost	‘solutions’	move	us	
even	further	away	from	carbon	
reductions	and	getting	toward	a	

circular	economy.	
	

The	damage	from	low	cost	
‘solutions’	has	now	become	our	
financial	and	environmental	

burden.	



We	are	of	track	when	it	comes	to	calculating	
Greenhouse	Gases	(GHG)	emitting	from	landfills.	
A	recent	(2015)	analysis	according	to	the	life	cycle	

assessments	(LCA)	method	based	on	the	ISO	
(International	Organization	for	Standardization)	14040	
and	14044	for	waste	management,	found	that	methane	
emissions	from	landfilling	are	the	main	contributor	to	

the	GHG	burdens	in	for	example	the	USA.	Even	with	best	
technology	employed	at	landfills,	methane	capture	rates	
are	no	more	than	50%.	Key	differences	are	described	in	
this	report	as	well	as	in	previous	slides	comparing	the	

US	Landfill	model	LandGem	with	new,	scientifically	more	
accurate	models:	











Example	of	a	country	that	detached	from	
landfill	lobby,	got	educated	and	took	an	

in-depth	look	at	the	holistic	
infrastructure	and	then	came	up	with	a	
system	that	now	serves	as	a	model	for	

the	EU:	
Germany	



Myth:	

  Germany	and	many	other	European	Countries	are	moving	away	
from	landfilling	because	they	have	less	available	land	so	they	in	
needed	to	come	up	with	alternatives,	which	cost	more.	

Fact:	

  In	1990,	Germany	had	>10,000	landfills.	

  Due	to	the	proximity	to	the	population,	environmental	
awareness	and	education	the	impacts	from	landfills	were	felt	
more	immediate	vs	far	away	out	of	sight	out	of	mind	landfills	->	
not	due	to	less	available	space.	

  The	EU,	Switzerland	and	Norway	determined	that	landfilling	is	
least	desirable	and	an	infrastructure	that	does	not	depend	on	
landfilling	is	needed.	

  Moving	away	from	landfilling	was	recognized	as	not	only	
providing	urgent	environmental	but	key	economic	benefits	as	
well.	

	



Recognizing	the	negative	
environmental	and	economic	

impact	from	landfilling	waste,	a	
law	went	into	affect	in	Germany	

on	June	1st	2005	that	bans	
untreated	waste	in	landfills,	
which	was	recognized	in	a	
statement	by	the	German	
Environmental	Minister:	













=>	Far	behind	on	environmental	performance	i.e.	reductions	in	CO2!!!	





Taking	a	closer	look	at	German	
Waste	Management	Policies	and	

what	they	accomplished:	
(Germany	was	chosen	as	an	example	due	to	the	countries	firm	

environmental	stand	and	industry	unbiased	&	scientific	approach	
that	is	exceptionally	well	documented)		
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Energy savings as primary energy demand 
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equivalent to the annual energy demand of 450,000 people 





Climate change relevance of landfills 
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•  Separate collection of recyclables is still a 
prerequisite for high recycling rates 

	
•  The landfill ban of untreated waste has caused the 

largest contribution of waste management to climate 
gas mitigation. On top of the ban the higher cost for 
disposal (pre-treatment and disposal) has supported 
the economics of recycling. 

•  The strict emission standards for waste incineration 
have contributed to an extraordinary reduction of 
environmental impacts through waste management. 
Note: It has to be ensured that co-incineration of 
waste in industrial furnaces does not undermine the 
achieved high standards. 



The	Problems	with		landfilling	in	
the	US:	

  Landfilling	is	too	cheap!	

  Externalities	such	as	lost	resources	and	environmental	impact	
are	not	included	

  Result:	Alternatives	to	landfilling	can	not	develop	to	offer	viable	
solutions		

  Large	amounts	of	recyclables	are	exported	to	countries	like	China	
->	According	to	Wall	Street	Journal	and	New	York	Times	“Waste	is	
the	largest	Export	commodity	of	the	US	to	China”	

  What	happens	once	the	‘recyclables’	reach	China	is	not	clear!	
There	is	mounting	evidence	that	a	large	percentage	does	not	get	
recycled	but	is	either	burned	or	dumped.	

  That	is	not	Recycling…	and	can	and	should	not	be	counted…but	it	
is…	because	it	makes	a	fake	system	look	good.	



Political,		
Environmental	

&	
Economic	

Recognition	



Since	the	mid	1980s,	Germany	
has	had	a	Political	Party	in	the	
Bundestag	representing	the	

environment	and	social	justice	
and	they	have	come	to	the	

conclusion	on	the	debate	WTE	
vs	Landfiilling:	

















Quick	Facts:	

  King	County,	Washington,	landfills	more	than	
800,000	tons	of	waste	(untreated)	from	approx.	2	
million	people.	

  Germany	(country	of	over	80	million	people)	landfills	
less	than	200,000	tons	(treated)	->	less	than	¼!	







Statement	sent	to	King	County	
(Washington	State)	

Councilmember	2007	to	
answer	inquiry	why	Germany	
moved	away	from	landfilling:		







Comparing	(Summer	2016)	two	
fundamentally	different	systems:	One	
depening	on	landfilling	(USA)	and	
another	(Germany),	which	chose	to	
move	away	from	landfilling	and	
implement	a	system	focused	on	

alternatives	to	landfilling:	



Ex:	King	County	



1990	
	

GERMANY	
	

  70%	landfilled	

  15%	recycled	

  15%	Waste-to-Energy	

	

US	

	

  70%	landfilled	

  	15%	recycled	

  	15%	Waste-to-Energy	

	



2015	
	

GERMANY	
	

Less	than	1%	landfilled	

  >67%	recycled	&	
composted	

  32	%	Waste-to-Energy	

	

USA	

	

  >	62	landfilled	

  	<	30%	recycled	

  	<	7%	Waste-to-Energy	

	

	





Mitigation	of	Climate	Change	

o  WTE is base-load generation, available 24/7 and 
unaffected by days that are cloudy or calm 

o  WTE is also a prime example of “distributed 
generation” that serves nearby load without the need 
for new long-distance transmission lines 

o  EPA’s hierarchy for “integrated waste management” 
recommends waste combustion with energy recovery 
over landfilling (as does the European Union)  



Mitigation	of	Climate	Change	

  WTE’s role in reducing GHG emissions is widely recognized  

  Using life-cycle analysis, USEPA’s solid waste management 
planning methodology addresses the 3 ways in which WTE 
reduces GHG emissions:  

o  Generating electricity and/or steam without having to use 
fossil fuels 

o  Avoiding the potential methane emissions that would 
result if the same waste was landfilled, and  

o  Recovering ferrous and nonferrous metals, which avoids 
the additional energy consumption that would be 
required to produce the same metals from virgin ores  



Mitigation	of	Climate	Change	

  EPA analysis also shows that WTE yields the best results 
(compared to landfills) in terms of maximum energy 
recovery and lowest GHG and criteria pollutant emissions  

  One ton of CO2e (carbon dioxide and equivalent 
emissions) is widely recognized as being avoided for 
every ton of MSW that is processed at a WTE rather than 
landfilled (comparison based on a modern landfill with 
methane recovery and reuse)  

  The Intergovernmental Panel on Climate Change 
emphasizes WTE’s dual benefits of (i) offsetting fossil 
fuel combustion and (ii) avoided landfill methane 
emissions  









What	about	the	myth	
that	Waste	to	Energy	

prohibits/lessens/bypass	
recycling:	



=>	Waste	to	Energy	
does	not	hinder	
recycling.	It	is	more	a	
discussion	of	cost.	Low	
landfill	rates	in	the	US	
have	hindered	
recycling	substantially.	



US	Perspective:	
More	about	Recycling	

and	WTE	







Another	Side	by	Side:	
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IPCC	
(International	Panel	on	

Climate	Change)		
weighs	in:	



Updating	ARP4	to	ARP5	numbers	
Submitted	by	the	Local	Government	Collation	for	Renewable	Energy	to	US	EPA		

Docket	ID	No.	EPA-HQ-OAR-2014-0451	

	

  Currently,	the	US	EPA	uses	the	ARP4	(Fourth	Annual	Assessment	Report)	of	
the	International	Panel	on	Climate	Change	(IPCC),	the	leading	international	
body	for	the	assessment	of	climate	change.		The	ARP4	from	2007	uses	the	
Global	Warming	Potential	(GWP)	of	Methane	of	25	times	that	of	carbon	
dioxide.		

  The	latest	Assessment	by	IPPC	regarding	GWP,	ARP5	was	finalized	in	2014	
and	has	not	been	considered	in	current	EPA	calculations	despite	EPA	stating	
that	AR5	GWPs	“are	the	most	up-to-date	and	accurate	available”.		

  Under	ARP5	the	GWP	of	methane	on	a	100	year	scale	is	34	times	that	of	CO2	
and	86	times	on	a	20	year	scale.	IPCC	advises	that	lifetime	methane	
recovery	efficiencies	of	methane	from	landfills	may	be	as	low	as	20%.		

  Currently,	under	ARP4,	EPA	states	that	WTE	reduces	the	amount	of	CO2	per	
ton	of	waste	landfilled	+	landfill	gas	recovery	by	1	ton	of	CO2.		

  Under	ARP5	this	amount	would	increase	for	a	20	year	period	to	over	3,	
possibly	as	much	as	4	tons	of	avoided	CO2	per	ton	of	waste	going	to	WTE	
instead	of	being	landfilled.		



Landfilling	of	waste	
needs	to	be	assigned	to	

the	past!	



Designing	for	the	
Future	



  At	Neomer	we	develop	sustainable	business	practices	for	
our	clients	

  We	innovate	without	having	to	‘re-invent	the	wheel’	

  We	identify	common	denominators	to	solve	ecologic-	
economic	equations	

  We	inspire,	guide	and	assist	companies	and	municipalities	
to	implement	solutions	with	the	future	in	mind		

  We	are	teaming	up	with	leading	companies	offering	
proven	know	how	and	experience	



Thank	You	for	Your	
Attention	

	
psp@neomer.com	
+1-206-313-9774	

www.neomer.com	
	


