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Pollu0on	in	the	Air	
Reducing	levels	of	health-damaging	pollu0on	in	the	air	represents	a	
foremost	societal	challenge	to	aCain	well-being	&	sustainability		

o  Es0mated	5.5	million	annual	deaths	world-wide	from	air	pollu0on	

o  Major	strides	have	been	taken	in	the	U.S.	and	California	

-  However,	many	areas	con0nue	to	fail	to	aCain	health-based	standards		

	

Source:	Pollack	et	al.,	2013	

Los	Angeles	Normalized	Annual	Ozone	and	PAN	Levels	

Source:	U.S.	EPA		

Unhealthy	ozone	affec0ng	
122,430,343	people	

Coun0es	Designated	NonaCainment	for	Ozone	(75	ppb)		

Source:	IHME	2015	

Percentage	of	Total	Deaths	from	Air	Pollu0on	in	2013	



Cause	of	Air	Pollu0on		

The	cause	of	ambient	air	pollu0on	is	the	combus0on	of	
fossil	fuels	for	societal	energy	needs	

o  Results	in	the	genera0on	of	gaseous	and	par0culate	pollutants		

	Burning	fossil	fuels						
produces	hot	gases	

Hot	gases	are	converted	
to	mechanical	power	

Mechanical	power	
provides	useful	work	
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Complete	Considera0on	of	System	Emissions				

Source:	Tarroja	2016	

Deploying	renewable	resources	will	require	
natural	gas	complementary	genera0on	to	
maintain	sa0sfactory	electrical	supply	

Emissions	consequences	from	higher	
emi]ng/less	efficient	generators	(load	
followers/peakers)	and	increased	dynamics	
(start/stops,	ramping,	cycling)	

Integra0ng	intermiCent	renewables	can	impact	generator	
dispatch/dynamics	–	poten0ally	increasing	emissions	locally	

o  Increased	start/stops,	part-load,	ramping,	cycling	
o  Could	yield	localized	emission	consequences	impac0ng	regional	AQ	
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Air	Quality	Assessment	
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•  Develop	FCET	scenarios	in	2035	
•  Quan0fy/resolve	emission	

reduc0ons	(SMOKE)	
•  Simulate	AQ	changes	via	

atmospheric	model	(CMAQ)	
•  Conduct	health	benefits	

assessment	(BenMAP)	



Renewable	Resources	and	Electrifica0on		

AQ	impacts	include	both	the	reduced	emissions	from	electrified	
technologies	and	increased	emissions	from	electricity	generators	
	

Δ	Peak	8-hr	O3	

AQ	Impacts	of	Electrifying	Residen0al	and	Commercial	Buildings	

Δ	24-hr	PM2.5	



Full	Considera0on	of	System	Interrela0onships		

The	complex	interdependencies	of	energy	systems	yield	far-
reaching	impacts	and	effects	from	strategy	deployment		

	

Transporta0on	and	Power	Genera0on		

Petroleum	Fuel	Refining,	Storage,	Distribu0on	

Crude	Oil	Recovery	
and	Transport	

Important	AQ	impacts,	
opportuniHes,	concerns	

+	

-	

BaCery	Manufacture	
and	Disposal		Δ	O3	(-6.8	ppb)	 Δ	24-h	PM2.5	(-1.68	μg/m3)		

AQ	Impacts	of	Oil	and	Gas	Recovery	and	Produc0on	Immediate	Charging:	Δ	1-hr	O3	
AQ	Impacts	of	EV	and	Renewables	(50%)	

Smart	Charging:	Δ	1-hr	O3	



-20.6	ppb	-11.7	ppb	

-12.9	ppb	-4.0	ppb	

Pursue	Reduc0ons	From	Challenging	Sources	
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Ensure	Environmental	Jus0ce		

CalEnviroscreen	3.0	
Iden0fies	communi0es	
dispropor0onately	
burdened	by	pollu0on	

Impacts	of	electrifying	
heavy	duty	port	trucks	



Conclusion	

Conclusions		
–  ElectrificaHon	generally	translates	to	improvements	in	ozone	and	PM2.5	

•  Impacts	vary	markedly	by	pollutant,	sector,	horizon	year,	season,	and	loca0on	

–  Increased	electricity	demand	and	altered	grid	dynamics	can	result	in	
localized	worsening	at	sites	of	emiWng	uHlity-scale	power	generators		

–  HolisHc	strategies	needed	to	achieve	maximum	AQ	and	GHG	co-benefits	
•  Should	be	interpreted	via	popula0on	exposure	and	economic	jus0ce		

	
	


