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50+ Reports on NG Pipeline Constraints, da7ng back to 2001
Government	/	Quasi-Gov’t	
•  2001-04:	ISO-NE,	by	Levitan,	7	studies/updates	

•  2003:	ISO-NE	white	paper	

•  2003:	FERC	Staff	report	

•  2004:	MassachuseTs	Task	Force	on	Electric	Reliability	

•  2005:	Connec5cut	ATorney	General	

•  2012:	ISO-NE	white	paper	

•  2012-13:	NESCOE,	by	Black	&	Veatch,	3	studies	

•  2012-16:	ISO-NE,	by	ICF,	7+	studies/updates	

•  2013-15:	Eastern	Interconnec5on	Planning	Collabora5ve,	by	Levitan,	4	studies	

•  2014:	Maine	PUC,	by	Sussex	

•  2014:	Maine	OPA,	by	BraTle	Group	

•  2014:	EIPSC/NARUC,	by	ICF	

•  2015:	MassachuseTs	DOER,	by	Synapse	

•  2015:	Maine	PUC,	by	London	Economics	

•  2015:	Maine	OPA,	by	BraTle	Group	

•  2015:	MA	ATorney	General,	Analysis	Group	

•  2016:	Maine	PUC,	by	London	Economics,	2	studies	

•  2016:	Maine	PUC,	by	Navigant	

•  2017:	ISO-NE/NEPOOL	

•  2018:	ISO-NE,	Opera5onal	Fuel	Security	Analysis	

Industry	/	Non-Profit	

•  2012:	Spectra,	by	Concentric	
•  2013-15	IECG/CLEC,	by	Compe55ve	Energy	Services,	6	studies	
•  2014:	NEPGA,	by	Energyzt	
•  2015:	Eversource/Spectra,	by	ICF	
•  2015:	New	England	Coali5on	for	Affordable	Energy,	by	La	Capra	
•  2015:	CLF,	by	Skipping	Stone	
•  2015:	GDF	Suez,	by	Energyzt	
•  2015:	Kinder	Morgan,	by	ICF	
•  2015:	Eversource,	by	ICF	
•  2017:	Connec5cut	Fund	for	the	Environment	et	al.,	by	Synapse	
•  2017:	Environmental	Defense	Fund	
•  2018:	Eversource,	by	Levitan	

	

S9ll	no	ac9on	…	
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ISO-NE Opera7onal Fuel-Security Analysis 

•  Who	is	“we”?			
•  FERC	(just	&	reasonable,	reliable	for	all)			
•  ISO-NE	(New	England	electric	reliability)	
•  New	England	region	(???)	
•  State	policymakers	(their	cons5tuents)		
•  State	regulators	(their	u5li5es	and	ratepayers)		

•  Pay	for	Performance?	
•  “[W]holesale	markets	are	unlikely	to	drive	…	

collec5ve	investment	in	shared	infrastructure,	
par5cularly	…	natural	gas	pipeline.”	(ISO-NE	REO	
2018)	

•  Report	contains	no	solu9ons	yet,	but	with	regional	
coopera9on	…...	

Upshot	–	“Fuel	security	is	the	greatest	challenge	to	con9nued	
power	system	reliability	…	Taking	ac9on	will	be	costly;	inac9on	
will	also	come	at	a	cost.”	(ISO-NE	State	of	the	Grid	2018)	
	
How	much	fuel	security	risk	will	we	tolerate?	

Regional	
Coopera5on	

???	
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Regional	Coopera9on?	
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Natural Gas: Bridge to Nowhere vs. Founda7on for Sustainable Carbon Cuts?

Increased	Natural	Gas	Pipeline	Capacity:	
•  Almost	all	studies	show	economic	benefit		
•  Many	studies	demonstrate	electric	reliability	
benefit	

	
No	studies	comprehensively	analyze:		
(1)  Near-term	emissions	
(2)  Feasible	and	viable	integra5on	of	(lots	of)	

renewable	energy		
(3)  Long-term	electrifica5on	of	hea5ng	and	

transporta5on	
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Missing the Point on Near-Term Emissions

6	

Oil	–		
•  likely	fracked	(methane	leaks)	
•  probably	not	in	U.S	
•  more	$$$	
•  less	reliable	in	N.E.	
•  more	emissions	to	transport	
•  more	emissions	when	burned	
•  less	efficient	

LNG	–		
•  likely	fracked	
•  from	“bad”	places	
•  more	$$$	
•  opportunis5c	
•  less	reliable	
•  more	emissions	to	liquefy,	

transport,	re-gasify	

Why	has	no	NG	opponent	proven	that	more	LNG	and	oil	(and	coal)	
is	a	beTer	climate	alterna5ve	to	NG	in	the	short-term?	
	
Saying	“no”	to	NG	without	serious	analysis	misses	the	point.	



3 Peer-Reviewed Studies that are On-Point: a springboard for 
decisive ac7on?

1.		B.P.	Heard	et	al.,	“Burden	of	proof:	A	comprehensive	review	of	the	feasibility	of	100%	
renewable-electricity	systems,”	RENEWABLE	AND	SUSTAINABLE	ENERGY	REVIEWS	76	(2017)	

	
	

2.		Brick,	et.	al.,	“Renewables	and	decarbonizaEon:	Studies	of	California,	Wisconsin	and	
Germany,”	THE	ELECTRICITY	JOURNAL	29	(2016)	
	

	
3.		Mac	Kinnon,	et.	al.,	U.C.	Irvine,	“The	role	of	natural	gas	and	its	infrastructure	in	miEgaEng	
greenhouse	gas	emissions,	improving	regional	air	quality,	and	renewable	resource	
integraEon,”	PROGRESS	IN	ENERGY	AND	COMBUSTION	SCIENCE	64	(2018)	
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1. Burden of proof: A comprehensive review of the feasibility of 100% renewable-
electricity systems

•  Cri5cally	assesses	feasibility	(not	
viability)	of	24	“100%	renewable	
energy”	studies	using	four	
reasonable,	defensible	criteria.	
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Did	you	know?	
	
Iceland	is	the	only	100%	renewable	
large-scale	system	due	to	its:	“unique	
endowment	of	shallow	geothermal	
aquifers,	abundant	hydropower,	and	a	
popula5on	of	only	0.3	million	people.”	
	



Burden of Proof: Results
“Based	on	our	criteria,	
none	of	the	100%	
renewable-electricity	
studies	we	examined	
provided	a	convincing	
demonstra9on	of	
feasibility.”	

•  Max	score	of	7	
•  Four	studies	scored	0	
•  Eight	didn’t	do	integrated	simula5on	to	verify	reliability	
•  Twelve	relied	on	unrealis5c	energy-demand	scenarios	
•  Only	four	ar5culated	necessary	transmission	requirements	
•  Only	two	par5ally	addressed	ancillary	services	
•  Zero	studies	addressed	distribu5on	infrastructure	required	for	distributed	genera5on				 9	



•  It	would	be	irresponsible	to	restrict	our	op5ons	to	renewable	energy	technologies	alone.	The	reality	is	that	
100%	renewable	electricity	systems	do	not	sa5sfy	many	of	the	characteris5cs	of	an	urgent	response	to	
climate	change:		
•  highest	certainty	and	lowest	risk-of-failure	pathways,		
•  safeguarding	human	development	outcomes,		
•  having	the	poten5al	for	high	consensus	and	low	resistance,	and		
•  giving	the	most	benefit	at	the	lowest	cost.	

•  It	behooves	all	governments	and	ins5tu5ons	to	seek	op5mized	blends	of	all	available	low-carbon	
technologies,	with	each	technology	ra5onally	exploited	for	its	respec5ve	strengths	to	pursue	clean,	low-
carbon	electricity-genera5on	systems	that	are	scalable	to	the	demands	of	10	billion	people	or	more.	

Burden of Proof: Recommenda7ons
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+	 =	 (x	10	billion)	
+	biomass,	
+	nuclear,		
+	biogas,	etc.?	



2. Renewables and decarbonizaBon: Studies of California, Wisconsin and 
Germany 

•  [C]limate	policy	has	been	pursued	by	proxy	in	diverse,	
fragmented	measures	...	rather	than	a	system-based,	
comprehensive	approach	to	achieving	long-term	emission	
reduc5ons.		

•  [T]he	debate	over	how	to	reduce	GHGs	…	has	become	a	drama	
of	confused	ends	and	means,	where	poli5cal	and	intellectual	
support	for	solar	and	wind	power	have	distracted	
policymakers’	aTen5on	from	the	larger	goal	of	cost	effec5ve	
decarboniza5on.	

•  [S]tudies	run	the	risk	of	trea5ng	renewables	as	a	societal	end	
in	itself,	instead	of	just	one	among	a	suite	of	technologies	that	
could	be	used	to	achieve	the	combined	goals	of	
environmental	protec5on,	cost	containment,	and	electric	
system	reliability.	
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This	study	reports	on	three	studies	that	have	answered:	
(1)  What	do	systems	highly	reliant	on	intermiTent	

renewables	(IR),	such	as	wind	and	solar,	look	like?	
(2)  How	do	they	compare	to	other	possible	system	

configura5ons	in	terms	of	cost,	size,	emissions?	



Renewables and 
decarbonizaBon: 
Key Findings - SIZE

•  IR-heavy	systems	are	significantly	
larger	than	conven5onal	
counterparts		

•  IR	like	wind	and	PV	have	low	
capacity	factors;	to	generate	the	
same	amount	of	output,	a	larger	
system	is	needed.	
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Renewables and 
decarbonizaBon: 
Key Findings - COST

•  Using	EIA	assump5ons	
for	technology	costs,	IR-
heavy	systems	are	more	
expensive	($/MWh)	
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Renewables and 
decarbonizaBon: Key 
Findings - EMISSIONS

•  Under	ordinary	cost	assump5ons,	80%	RPS	scenarios	yield	
about	a	70%	reduc5on	in	CO2	emissions;	balanced	genera5on	
systems	produce	reduc5ons	between	80	and	87%.	

•  To	achieve	CO2	reduc5ons	on	par	with	balanced	porvolios,	IR	
systems	must	be	built	much	larger,	to	between	154	and	195%	
RPS	levels.	
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Renewables and 
decarbonizaBon: Key Findings - 
STORAGE

	
•  BaTery	storage	technologies	may	have	a	
role	in	managing	shorter-term	imbalances	
but	are	unlikely	to	solve	the	very	large	
seasonal	swings	in	genera5on		
•  Pumped	hydroelectric	storage	(PSH)	is	the	
only	available	technology	applicable	to	
longer-term	storage;	however,	storing	the	
large	seasonal	surpluses	produced	in	these	
scenarios	would	require	much	more	PSH	
than	could	be	reasonably	installed.		
• While	some	long-term	storage	may	be	
feasible,	wasted	surplus	is	unavoidable	in	
high-IR	systems,	and	backup	conven5onal	
genera5on	remains	necessary.	
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Renewables and decarbonizaBon: Key Findings - CONCLUSIONS

•  [C]ompare	alternate	pathways	that	could	perform	well	in	mul5ple	dimensions—that	is,	policies	
that	could	most	cost-effec5vely	reduce	CO2	emissions	significantly	over	5me	while	maintaining	
the	affordability	and	reliability	of	the	electric	system	and	minimizing	other	environmental	
harms.	

•  [F]or	many,	the	presump5ve	answer	has	been	almost	self-evident	…	:	Renewables	are	the	
technology	of	choice,	and	the	only	ques5on	considered	is	how	to	deploy	them.	This	is	a	
dangerous	confusion	of	ends	and	means.	

•  Rather	than	building	a	system	that	is	much	larger	and	more	expensive	than	necessary,	we	
should	rigorously	seek	to	ascertain	the	most	cost-effec5ve	way	to	maintain	reliability	and	cut	
carbon	emissions.	…	Electricity,	as	an	input	to	most	every	single	good	and	service	in	the	world,	
should	be	as	inexpensive	as	possible,	and	not	a	vehicle	for	pursuit	of	tangen5al	social	goals.		

•  [I]t	is	essen5al	to	look	at	systems	as	systems.	Without	this,	…	we	are	flying	blind—making	
decisions	of	enormous	social	and	economic	consequence	with	par5al	data.	We	must	be	
realis5c	about	the	scope	and	complexity	of	this	transforma5on,	acknowledge	that	difficult	
tradeoffs	are	involved,	and	ensure	all	op5ons	are	rigorously	considered	and	compared.	
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3. The role of natural gas and its infrastructure in miBgaBng greenhouse gas 
emissions, improving regional air quality, and renewable resource integraBon 
•  Examines	NG	holis5cally	on	an	electricity	systems	level	as	means	to	
sustainably	reduce	GHG	emissions	and	improve	regional	air	quality,	
considering:	
•  Fuel	aTributes		
•  Generator	aTributes	(e.g.,	heat	rates,	ramping,	cycling)	
•  Compara5ve	life-cycle	emissions	of	various	technologies	

•  Including	methane	leakage	
•  Renewable	energy	integra5on	
•  New(er)	energy	conversion	technologies	

• Uniquely	addresses	the	role	of	natural	gas	pipeline	infrastructure	
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The role of natural gas and its infrastructure – A Conclusion  
•  Therefore,	the	natural	gas	system	inherently	possesses	features	that	are,	and	will	be,	valuable	
to	ul5mate	sustainability,	perhaps	offering	the	only	technically	feasible	op5on	(and	certainly	
one	of	the	most	cost	effec5ve	op5ons)	for	achieving	massive	and	long-term	storage	of	
renewable	electricity,	and	achieving	100%	emissions-free	energy	conversion	in	all	sectors	of	
the	economy	and	especially	the	challenging	sectors	(e.g.,	heavy	duty	transport	and	industry).	

	
•  Takeaways:	

•  Not	THE	answer,	but	a	holis5c	system	analysis	that	properly	considers	renewables	as	one	
means	to	an	end	

•  Doesn’t	just	say	“no”	w/o	mee5ng	its	burden	
•  Doesn’t	a	priori	exclude	resources		
•  Provides	a	very	useful	framework	
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Authors’	proposed	transi9on	to	a	completely	renewable	gaseous	fuel	system	that	minimizes	GHG	emissions	
and	air	quality	impacts	using	pipeline	infrastructure	as	the	backbone.		



Conclusion: We are Missing the Point
•  50+	studies	–	“Regional	coopera5on”	à	increased	costs	+	emissions	+	
reliability	risk.	
•  Just	saying	“no”	is	unacceptable;	prove	it.	
	
Example	in:		

	
	
	
“Construc5on	of	new	natural	gas	infrastructure	works	directly	against	the	necessary	conversion	of	our	
energy	system	to	renewable	fuels.	…	By	buying	into	pipeline	development,	we’d	be	laying	the	
groundwork	for	a	future	energy	market	that	advantages	a	fuel	that	we	don’t	want	to	use	at	all.	And	
structuring	the	long-term	market	to	make	fossil	fuels	more	compe55ve	against	renewables	is	
an5the5cal	to	achieving	mandated	pollu5on	reduc5on	goals.”	
	
Conclusory,	unproven,	and	...	wrong	
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Conclusion: We are Missing the Point (cont’d)
•  NG	opponents	can	easily	defeat	regional	coopera5on	at	the	state	level	with	“no”	rhetoric.	
What	should	“we”	do	instead?	
(1)  NG	proponents	and	opponents	(i.e.,100%	renewable	proponents)	should	collabora5vely	perform	a	

system-level	study	comparing	the	viability	of	feasible	alterna5ves	that	achieve	the	“holy	grail.”		
Then	decisively	act	on	a	feasible,	viable	op5on.	

(2)  Think	crea5vely	and	cri5cally.	New	England	is	so	close	to	doing	it	right!	
•  pipeline	“dividend”	from	savings	to	be	used	for	renewables		
•  agreement	to	increase	renewable	gas	and	decrease	NG	usage	over	5me	
•  pipeline	infrastructure	as	missing	long-term	“baTery”	for	intermiTent	renewables	
•  is	a	2%	emissions	reduc5on	today	worth	more	than	a	5%	reduc5on	in	10	years?	What’s	the	cost	
of	a	near-term	increase	or	“missed”	reduc5ons?	
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+	FIGURE	IT	OUT!	 +	 =	


