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Liveable Low-carbon Cities

Synergetic urban landscape planning with
Water & Energy
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Paris Climate Agreement

Global average temperature to well below 2 ° C above pre-industrial
levels and to pursue efforts to limit the temperature increase to 1.5° C
This means a 80-90% COZ2 reduction target

Increasing the ability to adapt to the adverse impacts of climate change

Making finance flows consistent with a pathway towards low greenhouse gas

emissions and climate-resilient development.

The Paris deal is the world's first comprehensive climate agreement.
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Singelplan waterplan 1850 as an example?




21th century version of 1850 Singelplan
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Vision Rotterdam Watercity 2035

watersolutions, good public space plus water transport

Singelcity and
sponge city’

Rivercity

Canalcity




Watersquare finished in nov 2012
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TUDelft Study from the 'De urbanisten' Rotterdam
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Watersquare finished in nov 2012
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Watersquare finished in nov 2012
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m Water Square now

Daily Use

........................... URBANISTEN




Building a green framework and programmatic clusters for and with the neighbourhood
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Delft University of Technology


http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://dakzinkrioollood-gieterswerk.blogspot.com/2014/02/water-op-plat-dak-weghalen-met-extra.html&ei=ArxxVKLfLsLMOoSJgcgC&bvm=bv.80185997,d.ZWU&psig=AFQjCNGO-Ivsd5PKKOnRvgK8EK4arWIx8Q&ust=1416826227502065
http://www.rotterdam.nl/tuintips

Apart from the existing city it is crucial to plan new developments well.
Cities tend to grow into watersystems.

Student:
Song-Ya Huang

Delft University of
Technology Floodplain in Harris County (Source: http://mycity.maps. arcgis.com/)

with Han Meyer
and Nico Tillie

i.c.w. Prof T.
Colbert University
of Houston

]
TUDelft Nico Tillie — Keynote ; Greater Greener Conference San Francisco 11t of April 2015

Delft University of Technology



Relate climate change to urban growth

Istanbul — growth threatens watershed areas, what to do?

TUD«¢ International Architecture Biennal Rotterdam 2012 Istanbul Project by HNS and and 51N4E

Delft University of *



Since 2005-2007 Energy and Climate
Initiatives Worldwide

CO2 reduction and renewable energy supply

From list of solutions to a spatial inclusive strategy for Energy transition and
improving Quality of life

Residential & Transport Behaviour Innovation Industry
services & food

eCarbon captivity

~deals with *public «All public einnovationfund storage
corporations transport, vehicles co2

. cycling eKnowledge *Deals with
PHLiglie Tgjnding free cluster of new companies to

eCompulsory use “Renewable =All public techniques filter

of district heating energy buildings co2

. eResearch eBiofuel
eParkingfees free

conr_lectlc_)rjs wit «CO2 to
» vehicles and eCampagne universities to
ships implement

eFiscal incentives

eLocal laws greenhouses

AlBEmEs eQuai electricity

.... to a vision ...from there, a tailormade plan for our specific situations, neigborhoods!




...... to the scale of the building and
lower

1 Nurnber
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Challenge is how to go from..

....the level of one single building to ........ CO, neutral or
renewable energy neighbourhoods, areas, cities and
metropolitan-regions

Residential
Services
Transport
Industry
Energy industry

Website Ken Yeang
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Rough overview of steps for cities
1. reduction of demand, less consumption
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Cooling buidings takes 7-10 times
more energy than heating them

Co, neutrale Maas en Rijnhaven: with Florian
P Boer, City of Rotterdam and Andy van den

Dobbelsteen TUD
TUDelft
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2. Exchange waste flows, energy in planning

...and upscaling

.'\.. /‘/ I.I"-._.I.
l".lr 00 standard building
/ ,-"'II

By: new stepped strategy by A. Van den Dobbelsteen

district city




Different energy needs and left-over per
program. Look for ultimate combinations

Heat cold and electricity for different programmes (changes per season)
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Attuning demand and waste flows
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District heating, CO2 pipelines for greenhouses,

heat company founded
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You can use every m2 only once (or not?)

uit David Mackay, energy
without hotair

]
TUDelft

DDDDDDD i

||||||||||||||||||||



3. Energy potentialmaps per district
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TUDelft Prof. A. Van den Dobbelsteen TU Delft
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4. Energy sustanability scenario’s for cities

NnAustry
Energysector
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How can we link low carbon
planning to a more liveable,
equitable city
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Providing high quality flowscapes for low
carbon mobility throughout the city

e Walkability

e childfriendly

e Energy advatages

e Cycling

e Public transport

e More program, economic input
e Lively streets

e Cleaner air and water

e Less heat island effect

TU Delft en UofT students work on these topics now
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Green network with more walking and biking

= Biking high ways

= Electric biking helps elderly

= Central Station 5500 bike storage
= Biking programs for migrants

= Bike parking spaces

»  From 12 to 22% model split
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public transport 300 m from every home...and use grass!
TUDelft
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Parking lot becomes green public space
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Urban farming: what does the 'garden city' of the 21t look like
reusing phosporus, producing biogas, social cohesion etc.
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Childfriendly city 'woonerf revival ?' sidewalks go on for kids, special
circulation for cars, public transport and bikes in all suburbs since 1980's
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Thank you for your attention!

n.m.j.a.tithe@tudelft.n/
@nicotillie72

]
TU Delftprnoto: speeldernis Rotterdam (play wilderness)

DDDDDDD i

||||||||||||||||||||



Brian Collier L eslie Rhodes Nico Tillie

Executive Vice President Director Professor, Landscape
Foundation for the Carolinas  Mecklenburg County Air Quality Architecture
@DBrianCollier @MeckLUESA Delft University of Technology

Director, European Office
World Council on City Data
@nicotillie72



MCAQ: A Local Resource for Improving Air Quality

L

Enhanced campliance
assistance for
regulated industry

Mecklenburg County

Air Quality

Incentive programs
targeting local
pollution sources

Maonitoring network
collects local data

Mobije source®
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Mecklenburg Compliance Value

2015 NAAQS

Concentration, ppb

Ozone Air Quality, 1999-2016
Mecklenburg County 8-hour Design Value Concentration
Based on Annual 4th Maximum 8-hour Average
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Ozone 8-hour Max Graph (2)
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2008 NAAQS

2015 NAAQS

Mecklenburg Compliance Value

ppm

ppb

Mecklenburg County
8-hr Ozone Compliance Value
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Ozone 8-hour Max Graph
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Maximum Annual 4th Max Mecklenburg County

2015 NAAQS

Mecklenburg Compliance Value

ppm

ppb

Mecklenburg County
Maximum Annual 4th Max 8-hr Ozone Average
Data through October 10, 2016
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O3 Design Values

				3 Year Average Annual 4th Maximum 8 Hour Average

				Mecklenburg Compliance Value				Ozone AQI - 2008 NAAQS		1997 NAAQS		2008 NAAQS				2015 NAAQS				1 hour design values		1979 1 - Hour NAAQS

		1981								0.085		0.075		75		70						0.125										4th max values

		1982								0.085		0.075		75		70						0.125		ppb over 2008 NAAQS		Percent over 2008 NAAQS		Percent over 2015 NAAQS				Plaza/Garinger		Arrowood		County Line		Maximum Annual 4th Max Mecklenburg County		ozone		so2		pm25		Total Days over NAAQS														Top of Band		Color		Good		Moderate		Unhealthy for Sensitive Groups		Unhealthy		Very Unhealthy		Hazardous

		1983		0.099		99		159		0.085		0.075		75		70		0.070		0.131		0.125		24		32%				1983		0.093		0.111		0.113		0.113																						50		Green		50		50		50		50		50		50

		1984		0.097		97		154		0.085		0.075		75		70		0.070		0.131		0.125		22		29%				1984		0.089		0.083		0.09		0.09																						100		Yellow		50		50		50		50		50		50

		1985		0.098		98		156		0.085		0.075		75		70		0.070		0.131		0.125		23		31%				1985		0.089		0.089		0.093		0.093																						150		Orange		50		50		50		50		50		50

		1986		0.094		94		147		0.085		0.075		75		70		0.070		0.132		0.125		19		25%				1986		0.103		0.107		0.101		0.107																						200		Red		50		50		50		50		50		50

		1987		0.102		102		166		0.085		0.075		75		70		0.070		0.131		0.125		27		36%				1987		0.096		0.112		0.102		0.112																						250		Purple		50		50		50		50		50		50

		1988		0.112		112		192		0.085		0.075		75		70		0.070		0.149		0.125		37		49%				1988		0.113		0.119		0.117		0.119

		1989		0.104		104		172		0.085		0.075		75		70		0.070		0.158		0.125		29		39%				1989		0.086		0.082		0.089		0.089										Average # Days Over NAAQS For Period

		1990		0.101		101		164		0.085		0.075		75		70		0.070		0.158		0.125		26		35%				1990		0.09		0.098		0.098		0.098								62		33		1

		1991		0.092		92		142		0.085		0.075		75		70		0.070		0.123		0.125		17		23%				1991		0.091		0.092		0.09		0.092								34		33		2

		1992		0.091		91		140		0.085		0.075		75		70		0.070		0.118		0.125		16		21%				1992		0.086		0.085		0.085		0.086								31		33		3

		1993		0.091		91		140		0.085		0.075		75		70		0.070		0.119		0.125		16		21%				1993		0.095		0.095		0.1		0.1								47		33		4

		1994		0.092		92		142		0.085		0.075		75		70		0.070		0.119		0.125		17		23%				1994		0.089		0.087		0.091		0.091								16		33		5

		1995		0.094		94		147		0.085		0.075		75		70		0.070		0.119		0.125		19		25%				1995		0.09		0.096		0.091		0.096								33		33		6

		1996		0.094		94		147		0.085		0.075		75		70		0.070		0.12		0.125		19		25%				1996		0.098		0.099		0.099		0.099								42		33		7

		1997		0.097		97		154		0.085		0.075		75		70		0.070		0.123		0.125		22		29%				1997		0.105		0.094		0.101		0.105								44		33		8

		1998		0.103		103		169		0.085		0.075		75		70		0.070		0.131		0.125		28		37%				1998		0.103		0.104		0.11		0.11								70		33		9				Good		Moderate		USG		Unhealthy		Very Unhealthy				Good		Moderate		USG		Unhealthy		Very Unhealthy

		1999		0.104		104		172		0.085		0.075		75		70		0.070		0.132		0.125		29		39%				1999		0.099		0.104		0.103		0.104								66		33		10		1999		87		210		54		14		0		365		24%		58%		15%		4%		0%		100%

		2000		0.104		104		172		0.085		0.075		75		70		0.070		0.132		0.125		29		39%				2000		0.096		0.087		0.101		0.101								42		33		11		2000		88		233		36		8		1		366		24%		64%		10%		2%		0%		100%

		2001		0.101		101		164		0.085		0.075		75		70		0.070		0.127		0.125		26		35%				2001		0.099		0.086		0.099		0.099		33		3		1		37		33		12		2001		103		225		31		6		0		365		28%		62%		8%		2%		0%		100%

		2002		0.102		102		166		0.085		0.075		75		70		0.070		0.13		0.125		27		36%				2002		0.103		0.094		0.107		0.107		43		0		1		44		33		13		2002		130		189		32		11		2		364		36%		52%		9%		3%		1%		100%

		2003		0.098		98		156		0.085		0.075		75		70		0.070		0.128		0.125		23		31%				2003		0.086		0.073		0.088		0.088		12		2		0		14		33		14		2003		126		225		10		4		0		365		35%		62%		3%		1%		0%		100%

		2004		0.092		92		142		0.085		0.075		75		70		0.070		0.124		0.125		17		23%				2004		0.085		0.077		0.083		0.085		18		0		2		20		33		15		2004		114		229		21		2		0		366		31%		63%		6%		1%		0%		100%

		2005		0.087		87		129		0.085		0.075		75		70		0.070		0.123		0.125		12		16%				2005		0.088		0.085		0.09		0.09		27		4		1		32		33		16		2005		129		202		31		3		0		365		35%		55%		8%		1%		0%		100%

		2006		0.088		88		132		0.085		0.075		75		70		0.070		0.122		0.125		13		17%				2006		0.091		0.078		0.093		0.093		22		4		0		26		33		17		2006		131		209		22		3		0		365		36%		57%		6%		1%		0%		100%

		2007		0.093		93		145		0.085		0.075		75		70		0.070		0.123		0.125		18		24%				2007		0.093		0.087		0.096		0.096		34		5		0		39		33		18		2007		141		185		35		3		1		365		39%		51%		10%		1%		0%		100%

		2008		0.094		94		147		0.085		0.075		75		70		0.070		0.118		0.125		19		25%				2008		0.085		0.073		0.093		0.093		17		2		0		19		33		19		2008		165		182		16		3		0		366		45%		50%		4%		1%		0%		100%

		2009		0.086		86		127		0.085		0.075		75		70		0.070		0.113		0.125		11		15%				2009		0.069		0.068		0.071		0.071		3		0		0		3		33		20		2009		230		132		3		0		0		365		63%		36%		1%		0%		0%		100%

		2010		0.082		82		116		0.085		0.075		75		70		0.070		0.112		0.125		7		9%				2010		0.082		0.078		0.082		0.082		14		0		0		14		33		21		2010		184		167		13		1		0		365		50%		46%		4%		0%		0%		100%

		2011		0.079		79		109		0.085		0.075		75		70		0.070		0.109		0.125		4		5%				2011		0.088		0.082		0.083		0.088		17		0		0		17		33		22		2011		208		140		17		0		0		365		57%		38%		5%		0%		0%		100%

		2012		0.083		83		119		0.085		0.075		75		70		0.070		0.109		0.125		8		11%				2012		0.080		0.073		0.085		0.085		9		0		0		9		33		23		2012		280		77		9		0		0		366		77%		21%		2%		0%		0%		100%

		2013		0.078		78		106		0.085		0.075		75		70		0.070		0.105		0.125		3		4%				2013		0.067		0.062		0.066		0.067		0		0		0.000		0						2013		243		31		0		0		0		274		89%		11%		0%		0%		0%		100%

		2014		0.073		73		93		0.085		0.075		75		70		0.070				To July 28, 2014		-2		-3%				2014		0.065		0.060		0.068		0.068

		2015		0.068		68		77		0.085		0.075		75		70		0.070						-7		-9%				2015		0.073				0.069		0.073

		2016		0.070		70		84				0.075		75		70		0.070						-5.000		-0.067				2016		0.070				0.074		0.074

		2017																0.070												2017								0.069





O3 Design Values by site

				3 Year Average Annual 4th Maximum 8 Hour Average

				Mecklenburg Compliance Value				Ozone AQI - 2008 NAAQS		1997 NAAQS		2008 NAAQS				1 hour design values		1979 1 - Hour NAAQS

		1981								0.085		0.075		75				0.125								4th max values								4th max values ppb																																														Design Values

		1982								0.085		0.075		75				0.125		ppb over 2008 NAAQS		Percent over 2008 NAAQS				Plaza/Garinger		Arrowood		County Line		Maximum Annual 4th Max Mecklenburg County		Ga 4th Max		Ar 4th Max		CL 4th Max		ozone		so2		pm25		Total Days over 2008 NAAQS														Top of Band		Color		Good		Moderate		Unhealthy for Sensitive Groups		Unhealthy		Very Unhealthy		Hazardous						Plaza/Garinger		Arrowood		County Line

		1983		0.099		99		159		0.085		0.075		75		0.131		0.125		24		32%		1983		0.093		0.111		0.113		0.113		93		111		113																						50		Green		50		50		50		50		50		50

		1984		0.097		97		154		0.085		0.075		75		0.131		0.125		22		29%		1984		0.089		0.083		0.09		0.09		89		83		90																						100		Yellow		50		50		50		50		50		50

		1985		0.098		98		156		0.085		0.075		75		0.131		0.125		23		31%		1985		0.089		0.089		0.093		0.093		89		89		93																						150		Orange		50		50		50		50		50		50						90		94		98

		1986		0.094		94		147		0.085		0.075		75		0.132		0.125		19		25%		1986		0.103		0.107		0.101		0.107		103		107		101																						200		Red		50		50		50		50		50		50						93		93		94

		1987		0.102		102		166		0.085		0.075		75		0.131		0.125		27		36%		1987		0.096		0.112		0.102		0.112		96		112		102																						250		Purple		50		50		50		50		50		50						96		102		98

		1988		0.112		112		192		0.085		0.075		75		0.149		0.125		37		49%		1988		0.113		0.119		0.117		0.119		113		119		117																																										104		112		106

		1989		0.104		104		172		0.085		0.075		75		0.158		0.125		29		39%		1989		0.086		0.082		0.089		0.089		86		82		89										Average # Days Over NAAQS For Period																																98		104		102

		1990		0.101		101		164		0.085		0.075		75		0.158		0.125		26		35%		1990		0.09		0.098		0.098		0.098		90		98		98								62		33		1																														96		99		101

		1991		0.092		92		142		0.085		0.075		75		0.123		0.125		17		23%		1991		0.091		0.092		0.09		0.092		91		92		90								34		33		2																														89		90		92

		1992		0.091		91		140		0.085		0.075		75		0.118		0.125		16		21%		1992		0.086		0.085		0.085		0.086		86		85		85								31		33		3																														89		91		91

		1993		0.091		91		140		0.085		0.075		75		0.119		0.125		16		21%		1993		0.095		0.095		0.1		0.1		95		95		100								47		33		4																														90		90		91

		1994		0.092		92		142		0.085		0.075		75		0.119		0.125		17		23%		1994		0.089		0.087		0.091		0.091		89		87		91								16		33		5																														90		89		92

		1995		0.094		94		147		0.085		0.075		75		0.119		0.125		19		25%		1995		0.09		0.096		0.091		0.096		90		96		91								33		33		6																														91		92		94

		1996		0.094		94		147		0.085		0.075		75		0.12		0.125		19		25%		1996		0.098		0.099		0.099		0.099		98		99		99								42		33		7																														92		94		93

		1997		0.097		97		154		0.085		0.075		75		0.123		0.125		22		29%		1997		0.105		0.094		0.101		0.105		105		94		101								44		33		8																														97		96		97

		1998		0.103		103		169		0.085		0.075		75		0.131		0.125		28		37%		1998		0.103		0.104		0.11		0.11		103		104		110								70		33		9				Good		Moderate		USG		Unhealthy		Very Unhealthy				Good		Moderate		USG		Unhealthy		Very Unhealthy						102		99		103

		1999		0.104		104		172		0.085		0.075		75		0.132		0.125		29		39%		1999		0.099		0.104		0.103		0.104		99		104		103								66		33		10		1999		87		210		54		14		0		365		24%		58%		15%		4%		0%		100%				102		100		104

		2000		0.104		104		172		0.085		0.075		75		0.132		0.125		29		39%		2000		0.096		0.087		0.101		0.101		96		87		101								42		33		11		2000		88		233		36		8		1		366		24%		64%		10%		2%		0%		100%				99		98		104

		2001		0.101		101		164		0.085		0.075		75		0.127		0.125		26		35%		2001		0.099		0.086		0.099		0.099		99		86		99		33		3		1		37		33		12		2001		103		225		31		6		0		365		28%		62%		8%		2%		0%		100%				98		92		101

		2002		0.102		102		166		0.085		0.075		75		0.13		0.125		27		36%		2002		0.103		0.094		0.107		0.107		103		94		107		43		0		1		44		33		13		2002		130		189		32		11		2		364		36%		52%		9%		3%		1%		100%				99		89		102

		2003		0.098		98		156		0.085		0.075		75		0.128		0.125		23		31%		2003		0.086		0.073		0.088		0.088		86		73		88		12		2		0		14		33		14		2003		126		225		10		4		0		365		35%		62%		3%		1%		0%		100%				96		84		98

		2004		0.092		92		142		0.085		0.075		75		0.124		0.125		17		23%		2004		0.085		0.077		0.083		0.085		85		77		83		18		0		2		20		33		15		2004		114		229		21		2		0		366		31%		63%		6%		1%		0%		100%				91		81		92

		2005		0.087		87		129		0.085		0.075		75		0.123		0.125		12		16%		2005		0.088		0.085		0.09		0.09		88		85		90		27		4		1		32		33		16		2005		129		202		31		3		0		365		35%		55%		8%		1%		0%		100%				86		78		87

		2006		0.088		88		132		0.085		0.075		75		0.122		0.125		13		17%		2006		0.091		0.078		0.093		0.093		91		78		93		22		4		0		26		33		17		2006		131		209		22		3		0		365		36%		57%		6%		1%		0%		100%				88		80		88

		2007		0.093		93		145		0.085		0.075		75		0.123		0.125		18		24%		2007		0.093		0.087		0.096		0.096		93		87		96		34		5		0		39		33		18		2007		141		185		35		3		1		365		39%		51%		10%		1%		0%		100%				90		83		93

		2008		0.094		94		147		0.085		0.075		75		0.118		0.125		19		25%		2008		0.085		0.073		0.093		0.093		85		73		93		17		2		0		19		33		19		2008		165		182		16		3		0		366		45%		50%		4%		1%		0%		100%				89		79		94

		2009		0.086		86		127		0.085		0.075		75		0.113		0.125		11		15%		2009		0.069		0.068		0.071		0.071		69		68		71		3		0		0		3		33		20		2009		230		132		3		0		0		365		63%		36%		1%		0%		0%		100%				82		76		86

		2010		0.082		82		116		0.085		0.075		75		0.112		0.125		7		9%		2010		0.082		0.078		0.082		0.082		82		78		82		14		0		0		14		33		21		2010		184		167		13		1		0		365		50%		46%		4%		0%		0%		100%				78		73		82

		2011		0.079		79		109		0.085		0.075		75		0.109		0.125		4		5%		2011		0.088		0.082		0.083		0.088		88		82		83		17		0		0		17		33		22		2011		208		140		17		0		0		365		57%		38%		5%		0%		0%		100%				79		76		78						t		s		n

		2012		0.083		83		119		0.085		0.075		75		0.109		0.125		8		11%		2012		0.080		0.073		0.085		0.085		80		73		85		9		0		0		9		33		23		2012		280		77		9		0		0		366		77%		21%		2%		0%		0%		100%				83		77		83						2.13		2.1679483389		5

		2013		0.078		78		106		0.085		0.075		75		0.105		0.125		3		4%		2013		0.067		0.062		0.066		0.067		67		62		66		0		0		0		0				24		2013		243		31		0		0		0		274		89%		11%		0%		0%		0%		100%				78		72		78						5 year average from Arrowood 2009-2013

		2014										0.075						To July 28, 2014						2014		0.065		0.063		0.068		0.068		65		63		68		0		0		0		0				25		2014																												70		66		73				Xbar =		74.8

		2015																						2015		0.073				0.069		0.073		73				69																																										68		62		67

		2016																																70				74																																										69				70				10% / 80%		76.9

		2017
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8-hour Design Value Chart s (2
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PM2.5 Info

		Mecklenburg County 24 Hour 98th Percentile and Three Year Average 24 Hour PM2.5 Concentrations

		Site				1999		2000		1999-2001		2000-2002		2001-2003		2002-2004		2003-2005		2004-2006		2005-2007		2006-2008		2007-2009		2008-2010		2009-2011		2010-2012		2011-2013		2012-2014		2013-2015		2014-2016

		#10 Fire Station		1 Yr. Avg.		37.5		34.2		31.9		31.7		29.1		34.1		33.8

				3 Yr. Avg.						34.53		32.60		30.90		31.63		32.33

		Garinger		1 Yr. Avg.				31.7		31.8		30.3		27.1		31.4		34.4		30.7		31.0		25.1		21.2		24.8		23.1		18.7		17.0

				3 Yr. Avg.								31.27		29.73		29.60		30.97		32.17		32.03		28.93		25.77		23.70		23.03		22.20		19.60

		Montclaire		1 Yr. Avg.						27.9		31.0		27.5		29.2		33.5		31.5		26.9		23.3		20.9		21.9		26.2		21.0		18.2

				3 Yr. Avg.										28.80		29.23		30.07		31.40		30.63		27.23		23.70		22.03		23.00		23.03		21.80

		Oakdale		1 Yr. Avg.																29.9		30.5		25.1		20.6		22.5		21.4		16.7		17.8

				3 Yr. Avg.																29.90		30.20		28.50		25.40		22.73		21.50		20.20		18.63

		Spatial Average		1 Yr. Avg.		37.50000		32.95000		30.53333		31.00000		27.90000		31.56667		33.90000		30.70000		29.46667		24.50000		20.90000		23.06667		23.56667		18.80000

				3 Yr. Avg.						33.7		31.5		29.8		30.2		31.1		32.1		31.4		28.2		25.0		22.8		22.5		21.8

		NAAQS				35		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35		35

		Design Value								35		33		31		32		32		32		32		29		26		24		23		23		22		20		18

										35		33		31		32		32		32		32		29		26		24		23		23		22

		Mecklenburg County Annual and Three Year Average PM2.5 Concentrations

		Site				1999		2000		1999-2001		2000-2002		2001-2003		2002-2004		2003-2005		2004-2006		2005-2007		2006-2008		2007-2009		2008-2010		2009-2011		2010-2012		2011-2013		2012-2014		2013-2015		2014-2016

		#10 Fire Station		1 Yr. Avg.		17.57849		17.20467		15.53563		14.66849		14.62673		15.51069		15.81081

				3 Yr. Avg.						16.77		15.80		14.94		14.94		15.32

		Garinger		1 Yr. Avg.				16.35719		14.77558		13.88895		13.75365		14.8302549346		15.4071006621		14.5935781465		13.8843735268		12.4836211976		10.2522705993		11.5		10.7		9.4		8.7

				3 Yr. Avg.								15.01		14.14		14.16		14.66		14.94		14.63		13.65		12.21		11.41		10.82		10.53		9.60

		Montclaire		1 Yr. Avg.						14.56810		14.14188		13.97226		14.41354		15.74716		14.63267		13.96715		12.97667		10.70935		12		11.0		9.6		8.9

				3 Yr. Avg.										14.23		14.18		14.71		14.93		14.78		13.86		12.55		11.90		11.24		10.87		9.83

		Oakdale		1 Yr. Avg.																13.94831		13.66968		12.21209		10.03299		10.9		10.2		8.8		8.4

				3 Yr. Avg.																13.95		13.81		13.28		11.97		11.05		10.38		9.97		9.13

		Design Value								16.77		15.80		14.94		14.94		15.32		14.94		14.78		13.86		12.55		11.90		11.24		10.87		9.83

		1997 NAAQS				15		15		15		15		15		15		15		15		15		15		15		15		15		15		15		15		15

		1 Year Annual Max				17.57849		17.20467		15.53563		14.66849		14.62673		15.51069		15.81081		14.63267		13.96715		12.97667		10.70935		12.00000		11		9.6		8.9

		2012 NAAQS								12		12		12		12		12		12		12		12		12		12		12		12		12		12		12

										98		93		89		91		92		92		92		84		76		71		70		70		67

						1999		2000		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013

		Max 24 hour 98th Percentile





Summary PM25 Data

		PM2.5 Design Values

		Mecklenburg County

		Year		24-hour Design Value		Annual Design Value								Year		2001		2002		2003		2004		2005		2006		2007		2008		2009		2010		2011		2012		2013		2014		2015		2016

		2001		35		16.7								24-hour Design Value		35		33		31		32		32		32		32		29		26		24		23		23		22		20		18

		2002		33		15.7								Annual Design Value		16.7		15.7		14.9		14.9		15.3		14.9		14.8		13.9		12.6		11.9		11.2		10.9		9.8		9.2		9

		2003		31		14.9

		2004		32		14.9

		2005		32		15.3

		2006		32		14.9

		2007		32		14.8

		2008		29		13.9

		2009		26		12.6

		2010		24		11.9

		2011		23		11.2

		2012		23		10.9





PM2.5 Annual Chart (3)

		1999-2001		1999-2001		1999-2001

		2000-2002		2000-2002		2000-2002

		2001-2003		2001-2003		2001-2003

		2002-2004		2002-2004		2002-2004

		2003-2005		2003-2005		2003-2005

		2004-2006		2004-2006		2004-2006

		2005-2007		2005-2007		2005-2007

		2006-2008		2006-2008		2006-2008

		2007-2009		2007-2009		2007-2009

		2008-2010		2008-2010		2008-2010

		2009-2011		2009-2011		2009-2011

		2010-2012		2010-2012		2010-2012

		2011-2013		2011-2013		2011-2013

		2012-2014		2012-2014		2012-2014

		2013-2015		2013-2015		2013-2015



December 14, 2012 NAAQS

Design Value

1997 NAAQS

Concentration, mg/m3

Particulate Matter - PM2.5 Air Quality, 1999-2015
Mecklenburg County
Based on Three Year Average of Annual Average
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PM2.5 24-hour

		1999-2001		1999-2001

		2000-2002		2000-2002

		2001-2003		2001-2003

		2002-2004		2002-2004

		2003-2005		2003-2005

		2004-2006		2004-2006

		2005-2007		2005-2007

		2006-2008		2006-2008

		2007-2009		2007-2009

		2008-2010		2008-2010

		2009-2011		2009-2011

		2010-2012		2010-2012

		2011-2013		2011-2013

		2012-2014		2012-2014

		2013-2015		2013-2015



NAAQS

24-hour Design Value

Concentration, mg/m3

Particulate Matter - PM2.5 Air Quality, 1999-2015
Mecklenburg County
NAAQS 24-Hour Average
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PM10 max

				First Maximums

						City Hall				#11 Fire Station				#10 Fire Station				Garinger				Montclaire				Davidson				Arrowood				2012 NAAQS		Maximum Value - All Sites		Mean of All Values

						37-119-0001		Rounded Value		37-119-0003		Rounded Value		37-119-0010		Rounded Value		37-1190041		Rounded Value		37-119-0042		Rounded Value		37-119-1001		Rounded Value		37-119-1005		Rounded Value

		1		1987										60		60																		150		60		60

		2		1988										90		90																		150		90		90

		3		1989										79		80																		150		80		80

		4		1990										68		70																		150		70		70

		5		1991										96		100														68				150		100		100

		6		1992						58		60		60		60										53				60				150		60		60

		7		1993						62		60		62		60										58				63		60		150		60		60

		8		1994						59		60		56		60										47		50		61		60		150		60		60

		9		1995		52		50		55		60		54		50										51		50		59		60		150		60		50

		10		1996		58		60		49		50		53		50										49		50		53		50		150		60		50

		11		1997		60		60		65		70		61		60										66		70		68		70		150		70		70

		12		1998		60		60		67		70		69		70										58		60		86		90		150		90		70

		13		1999		57		60		69		70		54		50										55		60		59		60		150		70		60

		14		2000		48		50		97		100		79		80										63		60		98		100		150		100		80

		15		2001		59		60		71		70		62		60										55		60		74		70		150		70		60

		16		2002		49		50		44		40		44		40										45		50		52		50		150		50		50

		17		2003						55		60		54		50										52		50		56		60		150		60		60

		18		2004						47		50		50		50										45		50		58		60		150		60		50

		19		2005						49		50		44		40										43		40		53		50		150		50		50

		20		2006						47		50														53		50		69		70		150		70		60

		21		2007						47		50														49		50		70		70		150		70		60

		22		2008						46		50						36		40		35		40		39		40		46		50		150		50		50

		23		2009						38		40						29		30		56		60		35		40		40		40		150		60		40

		24		2010						48		50						40		40		52		50		39		40		48		50		150		50		50

		25		2011						43		40						37		40		43		40										150		40		40

		26		2012						35		40						32		30		49		50										150		50		40

				2013						54		50						30		30		50		50										150		50		50

				2014						41		40						30		30		59		60										150		60		40

				2015						42		40						46		50		51		50										150		50		40

				2016						33		30																						150				30





PM10 chart
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Maximum Value - All Sites

2012 NAAQS

Concentration, mg/m3

Particulate Matter - PM10
Mecklenburg County
Maximum Measured Concentration
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NO2 Annual Data

		Nitrogen Dioxide				Annual Arithmetic Mean				ppm

		Year		Plaza		NAAQS				Annual Standard = 0.053

		1990		0.017		0.053				Annual Average Concentration

		1991		0.016		0.053

		1992		0.016		0.053

		1993		0.017		0.053

		1994		0.016		0.053

		1995		0.016		0.053

		1996		0.016		0.053

		1997		0.018		0.053

		1998		0.018		0.053

		1999		0.018		0.053

		2000		0.018		0.053

		2001		0.017		0.053

		2002		0.015		0.053

		2003		0.015		0.053

		2004		0.015		0.053

		2005		0.015		0.053

		2006		0.013		0.053

		2007		0.014		0.053

		2008		0.011		0.053

		2009		0.01		0.053

		2010		0.01174		0.053

		2011		0.01009		0.053

		2012		0.00858		0.053

		2013		0.00846		0.053

		2014		0.00853		0.053

		2015		0.0081		0.053

		2016





NO2 Annual chart
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		2014		2014		2014
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Garinger

Remount

Annual NAAQS

Concentration, ppb

Nitrogen Dioxide 
Mecklenburg County
Annual Average
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NO2 98th %tile data

																																						Garinger						Remount										Garinger		Remount		Annual NAAQS						Garinger		Remount

		# NO2 Format: "State Code or Tribal Indicator"		County Code or Tribal Code		Site Number		Parameter Code		POC		Year		EDT_ID		PQAO		EPA Region Code		AQCR Code		CBSA Code		Urbam Area Code		City Code		Street Address		Site Latitude		Site Longitude		Method Code		Number of Complete Quarters		Annual 1st Max		Annual 2nd Max		98th Percentile Garinger		Annual 1st Max		Annual 2nd Max		98th Percentile Remount		Number of Observations		Percent Completeness		Arithmetic Mean		Arithmetic Mean		Annual Arithmetic Mean		Certification				3-Year Avg.		3-Year Avg.				2010 1-Hour NO2 NAAQS

		37		119		41		42602		1		1999		0		669		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		74		0		63		61		63								1168		13		22.62*						Y				NO2 Design Value

		37		119		41		42602		1		2000		0		669		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		74		4		94		88		65								8655		99		17.95

		37		119		41		42602		1		2001		0		669		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		74		3		74		69		60								7804		89		17.45						Y																		NO2 AQI 2010 NAAQS

																																																																												1986		0

																																																																												1987		0

																																																																												1988		0

																																																																												1989		0

																																																																												1990		0

																																																																64												1991		62

																																																																63												1992		61

																																																																60												1993		57

																																																																58												1994		55

																																																																56												1995		53

																																																																56												1996		53

																																																																58												1997		55

																																																																59												1998		56

																																																																												1999		0

																																																																												2000		0

																																																																												2001		0

		37		119		41		42602		1		2002		0		669		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		74		4		70		65		57								8253		94		15.19				53		Y		2000-2002		60.7						100						2002		58

		37		119		41		42602		1		2003		0		669		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		74		4		60		59		56								8637		99		15.52				53		Y		2001-2003		57.7						100						2003		55

		37		119		41		42602		1		2004		0		669		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		74		4		80		63		53								8552		97		14.54				53		Y		2002-2004		55.3						100						2004		52

		37		119		41		42602		1		2005		0		669		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		74		4		63		62		52								8585		98		14.53				53		Y		2003-2005		53.7						100						2005		51

		37		119		41		42602		1		2006		0		669		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		74		3		60		55		51								7038		80		13.29				53				2004-2006		52.0						100						2006		49

		37		119		41		42602		1		2007		0		776		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		74		4		58		56		54								8524		97		13.82				53		Y		2005-2007		52.3						100						2007		49

		37		119		41		42602		1		2008		0		776		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		74		4		59		58		50								8586		98		11.16				53		Y		2006-2008		51.7						100						2008		49

		37		119		41		42602		1		2009		0		776		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		74		4		56		48		44								8539		97		10				53				2007-2009		49.3						100						2009		47

		37		119		41		42602		1		2010		0		776		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		74		4		56		55		50								8591		98		11.74				53				2008-2010		48.0						100						2010		45

		37		119		41		42602		1		2011		0		776		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		74		4		51		50		42										64		10.09				53				2009-2011		45.3						100						2011		43

												2012																										50		46		42												8.58				53				2010-2012		44.7						100						2012		42

												2013																										41		40		39												8.46				53				2011-2013		41.0						100

												2014																										51		50		41.4		43.6		40.5		39.3						8.53		11.4		53				2012-2014		40.8		39.3		35		100

												2015																										45.7		44.5		37.4		42		40.4		37.3						8.1		12.13		53				2013-2015		39.3		38.3				100

												2016																														35.8						38.1		3 quarters only				6.78		10.67						2014-2016		38.2		38.2





NO2 98th% Chart

		2000-2002		2000-2002		2000-2002

		2001-2003		2001-2003		2001-2003

		2002-2004		2002-2004		2002-2004

		2003-2005		2003-2005		2003-2005

		2004-2006		2004-2006		2004-2006

		2005-2007		2005-2007		2005-2007

		2006-2008		2006-2008		2006-2008

		2007-2009		2007-2009		2007-2009

		2008-2010		2008-2010		2008-2010

		2009-2011		2009-2011		2009-2011

		2010-2012		2010-2012		2010-2012

		2011-2013		2011-2013		2011-2013

		2012-2014		2012-2014		2012-2014

		2013-2015		2013-2015		2013-2015

		2014-2016		2014-2016		2014-2016



Garinger

2010 1-Hour NO2 NAAQS

Remount

Concentration, ppb

Nitrogen Dioxide
Mecklenburg County
3 Year Average, 1-Hour Daily Max 98th Percentile
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SO2 99th %tile data

		# SO2 Format: "State Code or Tribal Indicator"		County Code or Tribal Code		Site Number		Parameter Code		POC		Year		EDT_ID		PQAO		EPA Region Code		AQCR Code		CBSA Code		Urbam Area Code		City Code		Street Address		Site Latitude		Site Longitude		Method Code		Number of Observations		Number of Complete Quarters		1st Max 1-HR		2nd Max 1-HR		99th Percentile		1st Max 24-HR		2nd Max 24-HR		Days > Std.		Arith Mean		Certification						3-Year Avg.				NO2 Arithmetic Mean				NO2 + SO2				2010 1-Hour SO2 NAAQS

		37		119		41		42401		1		1999		0		669		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		60		1103		0		76		39		76		10.3		10		0		4.88		Y						SO2 Design Value												75

		37		119		41		42401		1		2000		0		669		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		60		8539		4		100		75		64		17.4		17.3		0		4.43																				75

																																																														SO2 AQI 2010 NAAQS

																																																										1986

																																																										1987

																																																										1988

																																																										1989

																																																										1990

																																																										1991

																																																										1992

																																																										1993

																																																										1994

																																																										1995

																																																										1996		53		72

																																																										1997		61		82

																																																										1998		64		86

																																																										1999				0

																																																										2000				0

		37		119		41		42401		1		2001		0		669		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		60		8010		3		146		122		86		23.8		18		0		3.9		Y				2001		75		100		17.45				21.35				75

		37		119		41		42401		1		2002		0		669		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		60		8388		4		69		53		50		12		10.8		0		2.67		Y		2000-2002		2002		67		90		15.19				17.86				75

		37		119		41		42401		1		2003		0		669		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		60		8675		4		101		85		69		15.1		12.7		0		2.98		Y		2001-2003		2003		68		91		15.52				18.5				75

		37		119		41		42401		1		2004		0		669		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		60		8677		4		71		68		58		12.8		12.1		0		2.81		Y		2002-2004		2004		59		80		14.54				17.35				75

		37		119		41		42401		1		2005		0		669		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		60		8632		4		238		109		91		17.4		14.2		0		2.71		Y		2003-2005		2005		73		97		14.53				17.24				75

		37		119		41		42401		2		2006		0		669		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		560		8532		4		83.1		82.5		77.4		17.1		12.9		0		3.29				2004-2006		2006		75		100		13.29				16.58				75

		37		119		41		42401		2		2007		0		776		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		560		8646		4		133.3		106.9		82.4		26.2		13.3		0		2.95		Y		2005-2007		2007		84		105		13.82				16.77				75

		37		119		41		42401		2		2008		0		776		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		560		8679		4		96.3		88.6		73.3		15.3		13.1		0		2.09		Y		2006-2008		2008		78		102		11.16				13.25				75

		37		119		41		42401		2		2009		0		776		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		560		8352		4		62.2		39.4		26.1		6.3		6.3		0		0.84				2007-2009		2009		61		82		10				10.84				75

		37		119		41		42401		2		2010		0		776		4		167		16740		1510		12000		1130 EASTWAY DRIVE		35.2401		-80.785683		560		8290		4		32.2		31.4		19.8		6.7		5.7		0		0.93				2008-2010		2010		40		56		11.74				12.67				75

																																												14.5												2009-2011		2011		20		29										75

																																												8.1												2010-2012		2012		14												75

																																												7.6												2011-2013		2013		10												75

																																												6.1												2012-2014		2014														75

																																												5.8												2013-2015		2015														75
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SO2 Design Value

SO2 AQI 2010 NAAQS
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Design Values

				3 Year Average Annual 4th Maximum 8 Hour Average

				Mecklenburg Compliance Value				Ozone AQI - 2008 NAAQS		Ozone AQI - 2015 NAAQS		1997 NAAQS		2008 NAAQS						1 hour design values		1979 1 - Hour NAAQS

		1981										0.085		0.075		75		70				0.125												4th max values

		1982										0.085		0.075		75		70				0.125		ppb over 2008 NAAQS		Percent over 2008 NAAQS		ppb over 2015 NAAQS		Percent over 2015 NAAQS				Plaza/Garinger		Arrowood		County Line				ozone		so2		pm25		Total Days over NAAQS														Top of Band		Color		Good		Moderate		Unhealthy for Sensitive Groups		Unhealthy		Very Unhealthy		Hazardous

		1983		0.099		99		159		185		0.085		0.075		75		70		0.131		0.125		24		32%		29		41%		1983		0.093		0.111		0.113		0.113																						50		Green		50		50		50		50		50		50

		1984		0.097		97		154		179		0.085		0.075		75		70		0.131		0.125		22		29%		27		39%		1984		0.089		0.083		0.09		0.09																						100		Yellow		50		50		50		50		50		50

		1985		0.098		98		156		182		0.085		0.075		75		70		0.131		0.125		23		31%		28		40%		1985		0.089		0.089		0.093		0.093																						150		Orange		50		50		50		50		50		50

		1986		0.094		94		147		172		0.085		0.075		75		70		0.132		0.125		19		25%		24		34%		1986		0.103		0.107		0.101		0.107																						200		Red		50		50		50		50		50		50

		1987		0.102		102		166		192		0.085		0.075		75		70		0.131		0.125		27		36%		32		46%		1987		0.096		0.112		0.102		0.112																						250		Purple		50		50		50		50		50		50

		1988		0.112		112		192		207		0.085		0.075		75		70		0.149		0.125		37		49%		42		60%		1988		0.113		0.119		0.117		0.119

		1989		0.104		104		172		197		0.085		0.075		75		70		0.158		0.125		29		39%		34		49%		1989		0.086		0.082		0.089		0.089										Average # Days Over NAAQS For Period

		1990		0.101		101		164		190		0.085		0.075		75		70		0.158		0.125		26		35%		31		44%		1990		0.09		0.098		0.098		0.098								62		33		1

		1991		0.092		92		142		166		0.085		0.075		75		70		0.123		0.125		17		23%		22		31%		1991		0.091		0.092		0.09		0.092								34		33		2

		1992		0.091		91		140		164		0.085		0.075		75		70		0.118		0.125		16		21%		21		30%		1992		0.086		0.085		0.085		0.086								31		33		3

		1993		0.091		91		140		164		0.085		0.075		75		70		0.119		0.125		16		21%		21		30%		1993		0.095		0.095		0.1		0.1								47		33		4

		1994		0.092		92		142		166		0.085		0.075		75		70		0.119		0.125		17		23%		22		31%		1994		0.089		0.087		0.091		0.091								16		33		5

		1995		0.094		94		147		172		0.085		0.075		75		70		0.119		0.125		19		25%		24		34%		1995		0.09		0.096		0.091		0.096								33		33		6

		1996		0.094		94		147		172		0.085		0.075		75		70		0.120		0.125		19		25%		24		34%		1996		0.098		0.099		0.099		0.099								42		33		7

		1997		0.097		97		154		179		0.085		0.075		75		70		0.123		0.125		22		29%		27		39%		1997		0.105		0.094		0.101		0.105								44		33		8

		1998		0.103		103		169		195		0.085		0.075		75		70		0.131		0.125		28		37%		33		47%		1998		0.103		0.104		0.11		0.11								70		33		9				Good		Moderate		USG		Unhealthy		Very Unhealthy				Good		Moderate		USG		Unhealthy		Very Unhealthy

		1999		0.104		104		172		197		0.085		0.075		75		70		0.132		0.125		29		39%		34		49%		1999		0.099		0.104		0.103		0.104								66		33		10		1999		87		210		54		14		0		365		24%		58%		15%		4%		0%		100%

		2000		0.104		104		172		197		0.085		0.075		75		70		0.132		0.125		29		39%		34		49%		2000		0.096		0.087		0.101		0.101								42		33		11		2000		88		233		36		8		1		366		24%		64%		10%		2%		0%		100%

		2001		0.101		101		164		190		0.085		0.075		75		70		0.127		0.125		26		35%		31		44%		2001		0.099		0.086		0.099		0.099		33		3		1		37		33		12		2001		103		225		31		6		0		365		28%		62%		8%		2%		0%		100%

		2002		0.102		102		166		192		0.085		0.075		75		70		0.130		0.125		27		36%		32		46%		2002		0.103		0.094		0.107		0.107		43		0		1		44		33		13		2002		130		189		32		11		2		364		36%		52%		9%		3%		1%		100%

		2003		0.098		98		156		182		0.085		0.075		75		70		0.128		0.125		23		31%		28		40%		2003		0.086		0.073		0.088		0.088		12		2		0		14		33		14		2003		126		225		10		4		0		365		35%		62%		3%		1%		0%		100%

		2004		0.092		92		142		166		0.085		0.075		75		70		0.124		0.125		17		23%		22		31%		2004		0.085		0.077		0.083		0.085		18		0		2		20		33		15		2004		114		229		21		2		0		366		31%		63%		6%		1%		0%		100%

		2005		0.087		87		129		154		0.085		0.075		75		70		0.123		0.125		12		16%		17		24%		2005		0.088		0.085		0.09		0.09		27		4		1		32		33		16		2005		129		202		31		3		0		365		35%		55%		8%		1%		0%		100%

		2006		0.088		88		132		156		0.085		0.075		75		70		0.122		0.125		13		17%		18		26%		2006		0.091		0.078		0.093		0.093		22		4		0		26		33		17		2006		131		209		22		3		0		365		36%		57%		6%		1%		0%		100%

		2007		0.093		93		145		169		0.085		0.075		75		70		0.123		0.125		18		24%		23		33%		2007		0.093		0.087		0.096		0.096		34		5		0		39		33		18		2007		141		185		35		3		1		365		39%		51%		10%		1%		0%		100%

		2008		0.094		94		147		172		0.085		0.075		75		70		0.118		0.125		19		25%		24		34%		2008		0.085		0.073		0.093		0.093		17		2		0		19		33		19		2008		165		182		16		3		0		366		45%		50%		4%		1%		0%		100%

		2009		0.086		86		127		151		0.085		0.075		75		70		0.113		0.125		11		15%		16		23%		2009		0.069		0.068		0.071		0.071		3		0		0		3		33		20		2009		230		132		3		0		0		365		63%		36%		1%		0%		0%		100%

		2010		0.082		82		116		140		0.085		0.075		75		70		0.112		0.125		7		9%		12		17%		2010		0.082		0.078		0.082		0.082		14		0		0		14		33		21		2010		184		167		13		1		0		365		50%		46%		4%		0%		0%		100%

		2011		0.079		79		109		129		0.085		0.075		75		70		0.109		0.125		4		5%		9		13%		2011		0.088		0.082		0.083		0.088		17		0		0		17		33		22		2011		208		140		17		0		0		365		57%		38%		5%		0%		0%		100%

		2012		0.083		83		119		143		0.085		0.075		75		70		0.109		0.125		8		11%		13		19%		2012		0.080		0.073		0.085		0.085		9		0		0		9		33		23		2012		280		77		9		0		0		366		77%		21%		2%		0%		0%		100%

		2013		0.078		78		106		126		0.085		0.075		75		70		0.105		0.125		3		4%		8		11%		2013		0.067		0.062		0.066		0.067		0		0		0.000		0						2013		323		42		0		0		0		365		88%		12%		0%		0%		0%		100%

		2014		0.073		73		93		108		0.085		0.075		75		70		0.096		0.125		-2		-3%		3		4%		2014		0.065		0.063		0.068		0.068														2014		233		41		0		0		0		274		85%		15%		0%		0%		0%		100%

		2015		0.068		68		77		93		0.085		0.075		75		70		0.089		0.125		-7		-9%		-2		-3%		2015		0.073		NA		0.069		0.073														2015

		2016		0.070		70		84		100		0.085		0.075		75		70		0.090		0.125		-5		-7%		0		0%		2016		0.070		NA		0.074		0.074														2016
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1 hour design values

1979 1 - Hour NAAQS

1-Hour Ozone Design Values
Mecklenburg County, NC
1983 - 2016
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AQI Chart
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Local Sources of NOx
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VEHICLE EMISSION STANDARDS



Regional Impact of
GRADE

Since 2007, GRADE has
funded 288 projects
and awarded over $5.5
million in rebates.
These projects have
reduced 653 tons of
ozone-forming NOX in
the Charlotte region.
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Good Days Have Doubled Since 2004
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Q&A

FOUNDATION FOR
THE CAROLINAS

@EnvisionCLT | @FFTC_RCCL | #EcoNetworkCLT

Internet: MINT-GUEST Password: Today123



N
rd
9 — Behavior Change Challenges

N
=

e Skip extra car trips by planning your route ahead
and bundling stops.

e Instead of driving alone, carpool or hop on the
bus or LYNX. If it IS nice outside, bike or walk to
your destination — download the new App CATS
Pass.

e Find your Carbon Footprint
http://carbonfootprint.c2es.org



Thank you!

Next Event will be early 2018

FOUNDATION FOR
THE CAROLINAS

@EnvisionCLT | @FFTC_RCCL | #EcoNetworkCLT

Internet: MINT-GUEST Password: Today123
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