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November 19, 2019 
 
Re: Ozone Advance Path Forward for the Charlotte Region – Progress Report 
 
The purpose of this document is to provide a snapshot (static version) of the 
above-referenced “Path Forward” document submitted to the U.S. Environmental 
Protection Agency (USEPA) Advance Program by the Mecklenburg County Air 
Quality (MCAQ) entity in 2019. As described in a letter of September 26, 2019, 
from Leslie Rhodes, Director, Mecklenburg County Land Use and Environmental 
Services Agency, Charlotte, North Carolina, to the U.S. Environmental Protection 
Agency’s Advance Program (see page 2 of 3): Rather than producing a static 
document, MCAQ has opted to present the Charlotte region’s Path Forward as a 
website: airquality.mecknc.gov/BreathingRoom. 
 
Accordingly, this document provides representative content downloaded from 
the Path Forward website by Advance Program staff. Pages in this document are 
organized in the same order in which the source links on the webpage appear. 
Some content downloaded by the Advance Program staff necessarily appears in a 
format different from that in which it appears on the website itself 
(https://www.mecknc.gov/LUESA/AirQuality/Pages/Strategies.aspx). The 
snapshot provides representative content as of late November 2019 and so may 
only approximate the content actually accessible on the Path Forward document’s 
submission date (September 26, 2019). 
 
This document captures content downloaded from webpages only for which the 
immediate link to that webpage appears on the main “Breathing Room” webpage 
(URL provided above); it does not capture content that is accessible only from a 
linked-to webpage. 
 

https://www.mecknc.gov/LUESA/AirQuality/Pages/Strategies.aspx
https://www.mecknc.gov/LUESA/AirQuality/Pages/Strategies.aspx
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Click below to go to The Breathing Room main webpage:  
https://www.mecknc.gov/LUESA/AirQuality/Pages/Strategies.aspx  
 

 
  

https://www.mecknc.gov/LUESA/AirQuality/Pages/Strategies.aspx
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Click “The Plan” to go to: 
https://www.mecknc.gov/LUESA/AirQuality/Pages/Strategies.aspx 
 

 
  

https://www.mecknc.gov/LUESA/AirQuality/Pages/Strategies.aspx
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“The Plan” continued 
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“The Plan” continued 
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Click on “Transit Expansion Advocacy” to go to: 
 https://www.mecknc.gov/LUESA/AirQuality/Documents/Transit%20Expansion.pdf 

The Idea: Transit Expansion 
• A regional, interconnected mass transit system will give citizens, especially commuters, 

ways to reach their destination without the use of a single-occupancy vehicle. 

The Action: 

• Support efforts to develop an interconnected mass transit system throughout the 
Charlotte Region 

• Quantify the air quality benefits of Mass Transit as an alternative to driving.  

The Pollution Source: 23 % of NOx comes from passenger vehicles1  

The Cost-effectiveness: Unknown 

The Factors: 

• Transit only reduces pollution if commuters use the service. 
• Transit can mitigate traffic congestion on main commuter routes. 
• Some services (light rail and streetcar) are powered by electricity, not gas or diesel. 
• Particulate Matter – Low co-benefits 
• Greenhouse Gases – Medium co-benefits 

 
 

https://www.mecknc.gov/LUESA/AirQuality/Documents/Transit%20Expansion.pdf
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1 19.37 tons/day of NOx. Passenger vehicles includes both passenger cars and trucks. Source: Revised 
Maintenance Plan For The Charlotte-Gastonia-Salisbury, North Carolina 2008 8-Hour Ozone Marginal 
Nonattainment Area (July 2018) 
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Click on “School Bus Electrification” to go to: 
https://www.mecknc.gov/LUESA/AirQuality/Documents/School%20Bus%20Electrification.pdf 

Implementation Plan 
School Bus Electrification 

Existing Efforts: 

• In February 2019, Air Quality staff organized an electric bus information 
session for local school district fleet managers. At the event, Thomas Built 
Buses (of High Point, NC) demonstrated their new, fully-electric “Jouley” 
school bus, including capabilities of a cleaner, quieter electric school bus. 

• Air Quality staff have worked with local school districts and the N.C. 
Department of Public Instruction (DPI) to gauge interest in, and identify 
funding for, electric school buses in the Charlotte region. 

• Stakeholders: Regional School Districts, N.C. Department of Public 
Instruction, N.C. Division of Air Quality 

Funding Opportunity: VW Settlement Funds 

Next Steps: 

• Assist local school districts with applying for VW funding, in consultation 
with DPI. 

• Research other grant funding options and assist with applications as 
necessary. 

Staff Contact: PJ McKenzie, Paul.McKenzie@MeckNC.gov, 980-314-3374 
 
 
 
 
 
 
 
 

September 2019 
  

https://www.mecknc.gov/LUESA/AirQuality/Documents/School%20Bus%20Electrification.pdf
mailto:Paul.McKenzie@MeckNC.gov
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The Idea: School Bus Electrification 
• Replace diesel-powered school buses with electric buses. 
• The first electric school buses will be manufactured in 2019. 

The Action: 

Identify and secure funds to defray the cost of new electric school buses and charging infrastructure. 
Work with local school systems to develop a bus replacement schedule that prioritizes the highest 
emitting buses for replacement first. 
 
The Pollution Source: 0.1% of NOx come from school buses1 

The Cost-effectiveness: $4,695/lb of NOx2 

The Factors: 

• Reduces children’s exposure to diesel emissions. Children are a “sensitive” population. 
• Each project has a larger impact than a passenger vehicle but less than a transit bus. 
• There are fewer school buses than cars, but more school buses than transit buses. 
• Public-facing project that could spread awareness/information to residents. 
• As the power grid changes to lower emission/renewable fuels, overall emissions will 

decrease further. 
• PM – Low co-benefits 
• GHG – Medium co-benefits 

 
1 0.07 tons/day or NOx. Source: Revised Maintenance Plan For The Charlotte-Gastonia-Salisbury, North Carolina 

2008 8-Hour Ozone Marginal Nonattainment Area (July 2018) 
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2 Based on one year of NOx reductions; assuming $200,000 per bus (this is a new technology that does NOT 
have a definite price at this time). 
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Click on “Greenway Expansion Advocacy” to go to: 
https://www.mecknc.gov/LUESA/AirQuality/Documents/Greenway%20Expansion.pdf 

The Idea: Greenway Advocacy 
• Greenways are protected, multi-use paths that connect people to parks, retail, 

neighborhoods and restaurants without the use of vehicles. 
• Increasing citizens access to greenways can result in fewer vehicle miles traveled, less air 

emissions and less traffic congestion. 

The Action: 

• Advocate for using and continuing to develop greenways throughout the Charlotte 
Region. 

• Prioritize construction of greenways that connect people with activity centers. 
• Quantify and actively communicate the air quality benefits of greenway use as an 

alternative to driving. 

The Pollution Source: 23% of NOx comes from passenger vehicles1 

The Cost-effectiveness: Unknown 

The Factors: 

• Greenways only reduces pollution if they are used to make trips that otherwise would 
have been made by motor vehicle. 

• Particulate Matter – Low co-benefits 
• Greenhouse Gases – Medium co-benefits 

https://www.mecknc.gov/LUESA/AirQuality/Documents/Greenway%20Expansion.pdf


Advance_Mecklenburg NC_Path Forward 2019-09-26.docx  
 

12 of 55  

 
1 19.37 tons/day of NOx. Passenger vehicles includes both passenger cars and trucks. Source: Revised 

Maintenance Plan For The Charlotte-Gastonia-Salisbury, North Carolina 2008 8-Hour Ozone Marginal 
Nonattainment Area (July 2018) 
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Click on “Airport Shuttle Electrification” to go to: 
https://www.mecknc.gov/LUESA/AirQuality/Documents/Airport%20Shuttle%20Electrification.pdf 

Implementation Plan 
Airport Shuttle Electrification 

Existing Efforts: 

• Charlotte-Douglas International Airport (CLT) staff have committed to 
converting their transit bus fleet of 70 buses to fully electric models within 
the next 8 years using their current budgeting. 

o City Council has approved and budgeted for the purchase of five 
electric shuttle buses plus charging infrastructure in FY20. 

• Concord Regional Airport staff are interested in purchasing electric transit 
buses. 
 

Stakeholders: CLT Airport, Concord Regional Airport, N.C. Division of Air Quality 

 
Funding Opportunity: VW Settlement Funds 

Next Steps: 

• Assist CLT with applying for VW funding to accelerate the acquisition of 
electric buses. 

• Assist Concord Regional Airport staff with applying for VW funding to pilot 
electric buses. 

• Research other grant funding options and assist with applications as 
necessary. 
 

Staff Contact: PJ McKenzie, Paul.McKenzie@MeckNC.gov, 980-314-3374 
 
 
 
 

September 2019 
  

https://www.mecknc.gov/LUESA/AirQuality/Documents/Airport%20Shuttle%20Electrification.pdf
mailto:Paul.McKenzie@MeckNC.gov
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The Idea: Airport Shuttle Electrification 
• Replace diesel and gas shuttle buses with electric shuttles at regional airports like 

Charlotte-Douglas International Airport. 
• Electric shuttles will have zero tailpipe emissions. 

The Action: 

• Identify and secure funding to defray the cost of new electric shuttles and charging 
infrastructure. 

• Work with local airports to create a shuttle replacement schedule that prioritizes the 
highest emission shuttle(s) for replacement first. 

The Pollution Source: 0.1% of NOx comes from transit buses (which includes airport 
shuttles)1 

The Cost-effectiveness: $418.06/lb of NOx 2 

The Factors: 

• Airport shuttles have high usage, which means that each shuttle has high emissions. 
• There aren’t very many airport shuttles in the region, so large-scale emission reductions 

aren’t likely. 
• Public-facing project that could spread awareness/information to the city and its visitors. 
• Emissions generated from charging the vehicles will decrease as renewable energy is 

adopted into the power grid. 
• Particulate Matter – Low co-benefit 
• Greenhouse Gas – Medium co-benefit 
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1 0.11 tons/day of NOx. Source: Revised Maintenance Plan For The Charlotte-Gastonia-Salisbury, North Carolina 
2008 8-Hour Ozone Marginal Nonattainment Area (July 2018) 

2 Assuming $700,000 per bus 
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Click on “Ground-support Equipment Electrification” to go to: 
https://www.mecknc.gov/LUESA/AirQuality/Documents/GSE%20Electrification.pdf 

Implementation Plan  
Ground Support Equipment Electrification 

Existing Efforts: 

• Since 2008, Piedmont Airlines and US Airways have replaced 101 pieces of 
older, dirtier diesel ground-support equipment (GSE) with newer, cleaner 
electric GSE. These conversions were made possible by funding from 
Mecklenburg County Air Quality’s (MCAQ) Grants to Replace Aging Diesel 
Engines (GRADE) program. 

• In 2019, the U.S. Environmental Protection Agency (EPA) awarded $1.2 
million to help replace up to 120 pieces of GSE with electric-GSE through 
AeroGRADE. 

Stakeholders: Piedmont Airlines, American Airlines, other local carriers, CLT 
Airport, EPA, Federal Aviation Administration (FAA) 

Funding Opportunity: EPA - Diesel Emission Reduction Act, FAA – Voluntary 
Airport Low Emission (VALE) 

Next Steps: 

• Identify diesel to electric GSE conversion projects for AeroGRADE funding 
• Advocate for CLT Airport and airlines to install the charging infrastructure 

required for eGSE fueling. 
• Assist stakeholders with VALE and other grant applications. 

Staff Contact: PJ McKenzie, Paul.McKenzie@MeckNC.gov, 980-314-3374 
 
 

September 2019 
  

https://www.mecknc.gov/LUESA/AirQuality/Documents/GSE%20Electrification.pdf
mailto:Paul.McKenzie@MeckNC.gov
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The Idea: Ground Support Equipment Electrification 
• Replace diesel ground support equipment (GSE) with electric GSE (eGSE) at airports in the 

region. 
• Charlotte Douglas International Airport has approximately 330 pieces of diesel GSE.1 

The Action: 

• Identify new funding for AeroGRADE, Mecklenburg County Air Quality’s “Grants to 
Replace Aging Diesel Engines” program targeting airport equipment. 

• Work with local airports to fund the installation of required charging infrastructure for 
electric GSE. 

The Pollution Source: 0.4% of NOx comes from airport support equipment2 

The Cost Effectiveness: $29.78/lb NOx 

The Factors: 

• GSE are being operated almost 24 hours per day, 365 days per year; emission decreases 
are compounded through high usage. 

• Past eGSE projects have significantly reduced emissions. 
• This equipment is concentrated in Mecklenburg County. 
• Particulate Matter – Medium co-benefits 
• Greenhouse Gases – Medium co-benefits 

 
1 There are already 101 pieces of electric GSE at CDIA. 
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2 0.33 tons/day of NOx. Source: Revised Maintenance Plan For The Charlotte-Gastonia-Salisbury, North Carolina 
2008 8-Hour Ozone Marginal Nonattainment Area (July 2018) 
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Click on “Complete Streets” to go to:  
https://www.mecknc.gov/LUESA/AirQuality/Documents/Complete%20Streets.pdf 

The Idea: Local Complete Streets Policies 
• Complete Streets policies direct transportation planners to design transportation 

corridors for concurrent use by pedestrians, bicyclists, motorists and transit riders.1 
• Complete streets give citizens transportation choices by offering multiple, safe ways to 

travel to and from destinations. 
• N.C. Department of Transportation and many local municipalities already have complete 

streets policies. 

The Action: 

• Promote and support adoption of complete streets policies by local municipalities that do 
not already have a policy. 

• Advocate for pedestrian and bike accommodations on roadway projects.  

The Pollution Source: 23% of NOx comes from passenger vehicles2  

The Cost-effectiveness: Unknown 

The Factors: 

• Complete Streets only reduces pollution if people use 
these facilities instead of driving to destinations. 

• Policies do not guarantee that complete streets will be 
built 

• Complete streets infrastructure improves safety for 
pedestrians and bicyclists. 

• Particulate Matter – Low co-benefits 
• Greenhouse Gases – Medium co-benefits 

 
 

 
1 Smart Growth America. “What are complete streets?.” https://smartgrowthamerica.org/. 
2 19.37 tons/day of NOx. Passenger vehicles includes both passenger cars and passenger trucks. Source: Revised 

Maintenance Plan For The Charlotte-Gastonia-Salisbury, North Carolina 2008 8-Hour Ozone Marginal 
Nonattainment Area (July 2018) 

  

https://www.mecknc.gov/LUESA/AirQuality/Documents/Complete%20Streets.pdf
https://smartgrowthamerica.org/
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Click on “Community Solar”to go to: 
https://www.mecknc.gov/LUESA/AirQuality/Documents/Community%20Solar.pdf 
 

The Idea: Community Solar 
• Families, businesses, and groups receive a credit on their electricity bill or taxes when 

they buy-in to a solar power installation near their home or office. 
• Solar installations reduce demand for power generated by traditional power plants, many 

of which are powered using fossil fuels. 

The Action: 

• Advocate for electrical utilities, like Duke Energy, to site their planned community solar 
projects in the Charlotte region. 

• Research what policy changes are needed to allow non-utilities (like nonprofits or 
neighborhood associations) to pursue community solar projects in North Carolina. 

The Pollution Source: 11% of NOx comes from Electricity Generation1 

The Cost Effectiveness: $210/lb of NOx2 

The Factors: 

• It takes significant, sustained reductions in energy demand to decrease production by 
power plants. 

• While customers see energy off-sets on their bill, that doesn’t directly translate into 
emissions avoided from power generation. 

• Community solar Increases access to solar by renters, homeowners with shaded lots, etc. 
• Can be structured to assist low-income households. 
• Particulate Matter – Medium co-benefits 
• Greenhouse Gas – High co-benefits 

 

https://www.mecknc.gov/LUESA/AirQuality/Documents/Community%20Solar.pdf
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1 9.08 tons/day of NOx. Source: Revised Maintenance Plan For The Charlotte-Gastonia-Salisbury, North Carolina 

2008 8-Hour Ozone Marginal Nonattainment Area (July 2018) 
2 Based on one year of NOx reductions, assuming $1 per watt or $233 per share. 
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Click on “Property Assessed Clean Energy Program” to go to: 
https://www.mecknc.gov/LUESA/AirQuality/Documents/PACE.pdf 

The Idea: Property Assessed Clean Energy (PACE) 
• Functions like a public-sector loan. 
• Municipalities use public money1 to cover the up-front cost of clean energy or energy 

efficiency improvements at private commercial or residential2 properties. 
• The cost of the improvements becomes a property lien and the municipality recovers 

those costs over time through a multi-year special tax assessment. 
• North Carolina session law 2009-525 provides authority to local municipalities to 

implement this type of program. 

The Action: 

• Research the legal requirements for a PACE program. 
• Partner with local municipalities to develop and implement PACE programs in the region. 

The Pollution Source: 11% of NOx comes from Electricity Generation3 

The Cost-effectiveness: $359/lb of NOx4 

The Factors: 

• It takes significant, sustained reductions in energy demand to decrease production by 
power plants. 

• While customers see energy off-sets on their bill, that doesn’t directly translate into 
emissions avoided from power generation. 

• Particulate Matter – Low co-benefit 
• Greenhouse Gas – Medium co-benefit 

 
1 Revenue or general obligation bonds, project development financing debt instruments, or general revenues. 

https://www.mecknc.gov/LUESA/AirQuality/Documents/PACE.pdf
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2 Currently, Federal Housing Finance Agency guidance makes it difficult to pursue residential PACE projects with 
a first-lien special assessment. 

3 9.08 tons/day of NOx. Source: Revised Maintenance Plan For The Charlotte-Gastonia-Salisbury, North Carolina 
2008 8-Hour Ozone Marginal Nonattainment Area (July 2018) 

4 Based on one year of emission reductions. 
Photo: SolarWorld, Witherspoon Distillery, Lewisville, TX 
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Click on “Energy Audit Program” to go to: 
https://www.mecknc.gov/LUESA/AirQuality/Documents/Energy%20Audits.pdf 

The Idea: Energy Audits 
• Energy audits identify opportunities where new equipment or operational changes could 

reduce energy consumption. 
• To be effective, audit recommendations must be implemented, and property owners 

determine which recommendations to implement. 
• Available for commercial, industrial, and residential properties. 

The Action: 

• Research commercial, industrial, and residential energy audit opportunities and prioritize 
sectors. 

• Identify a service provider to conduct energy audits and provide recommendations that 
will reduce energy consumption within prioritized sector(s). 

• Incentivize action by property owners. For example, audit fees could be charged and then 
refunded when audit recommendations of equal or greater value are implemented. Audit 
fees would be waived for low-income households. 

The Pollution Source: 11% of NOx comes from Electricity Generation1 

The Cost-effectiveness: $141/lb of NOx 

The Factors: 

• Audits only reduce energy use if recommendations are 
implemented. 

• It takes significant, sustained reductions in energy demand 
to decrease production by power plants. 

• Participants may see savings on their bill, but that doesn’t 
directly translate into emissions avoided from power 
generation. 

• Particulate Matter – Medium co-benefits 
• Greenhouse Gas – High co-benefits 

 
 

1 9.08 tons/day of NOx. Source: Revised Maintenance Plan For The Charlotte-Gastonia-Salisbury, North Carolina 
2008 8-Hour Ozone Marginal Nonattainment Area (July 2018) 

  

https://www.mecknc.gov/LUESA/AirQuality/Documents/Energy%20Audits.pdf
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Click on “Zoning: EV Charging Infrastructure” to go to: 
https://www.mecknc.gov/LUESA/AirQuality/Documents/Zoning_EV%20Charging.pdf 

The Idea: Zoning: EV Charging Infrastructure 
• Cities can require or incentivize electric vehicle (EV) charging stations in new parking lots 

or decks through zoning ordinance revisions. 
• Increased charging infrastructure will help to reduce ‘range anxiety’ for electric vehicle 

owners, leading to increased EV use and decreased tailpipe emissions. 

The Action: 

• Promote EV charging stations in new parking lots and decks in the region 

The Pollution Source: On-road vehicles 

The Cost-effectiveness: $479.65/lb of NOx1 

The Factors: 

• Emission reductions will depend on how much influence “range anxiety” has over a 
driver’s decision making. To reduce emissions, charging station availability would need to 
increase a driver’s use or purchase of an EV vehicle rather than a conventional vehicle. 

• Particulate Matter – Low co-benefit 
• Greenhouse Gas – Medium co-benefit 

 
1 Assuming $8,000 per level 2 charging station  

https://www.mecknc.gov/LUESA/AirQuality/Documents/Zoning_EV%20Charging.pdf
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Click on “Cash for Clunkers” to go to: 
https://www.mecknc.gov/LUESA/AirQuality/Documents/Cash4Clunkers.pdf 

The Idea: Cash for Clunkers 
• Vehicle owners receive a rebate for repairing smoking vehicles or replacing their older 

vehicle1  with a less polluting vehicle. 
• Old vehicles are decommissioned if they are replaced. 
• Many programs target assistance to low-income residents. 

The Action: 

• Identify funding to support a Cash for Clunkers program. 
• Develop a local Cash for Clunkers program to help low-income residents repair their 

smoking vehicles or replace their high-emission vehicles. 

The Pollution Source: 23% of NOx comes from passenger vehicles2 

Cost Effectiveness: 3 $221,875/lb of NOx or $4,450/ lb of NOx for a smoking vehicle 

The Factors: 

• Smoking vehicles emit up to 12-times more pollution than properly maintained vehicle. 
• Incentives are only effective if they exceed the resale value of the car. 
• Newer vehicles are more reliable, so owners save on vehicle maintenance costs. 
• Particulate Matter – Low co-benefits 
• Greenhouse Gases – Medium co-benefits 

 
1 Vehicles typically must meet eligibility requirements (ex. Old car at least 10 years old, failed emissions test, 

replaced with model year 2017 or newer, etc.). 

https://www.mecknc.gov/LUESA/AirQuality/Documents/Cash4Clunkers.pdf
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2 19.37 tons/day of NOx. Passenger vehicles includes both passenger cars and trucks. Source: Revised 
Maintenance Plan For The Charlotte-Gastonia-Salisbury, North Carolina 2008 8-Hour Ozone Marginal 
Nonattainment Area (July 2018) 
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Click on “Eco-driving Training” to go to: 
https://www.mecknc.gov/LUESA/AirQuality/Documents/Eco-Driving.pdf 

The Idea: Eco-Driving Training 
• Teach drivers how to improve their fuel efficiency with mindful driving behaviors and 

vehicle maintenance. 
• Eco-driving can reduce emissions from trips that must be made by single occupancy 

vehicles. 
• Targeting training toward fleets can increase the impact. 

The Action: 

• Present Eco-driving training to fleet drivers, commuters, or other groups of drivers. 

The Pollution Source: 23 % of NOx comes from passenger vehicles1 

The Cost-effectiveness: Can’t calculate because costs are “In-kind” (e.g. staff time) 

The Factors: 

• In the best-case scenario, emission reductions are minimal (less than 10% per vehicle). 
Some drivers will not reduce emission at all. 

• Training presentations may lead to new partnership opportunities, or increase awareness 
of other air quality information and programs. 

• Drivers can save up to $180/yr in fuel costs 
• PM – Low co-benefits 
• GHG – Medium co-benefits 

 
1 19.37 tons/day of NOx. Passenger vehicles includes both passenger cars and trucks. Source: Revised 

Maintenance Plan For The Charlotte-Gastonia-Salisbury, North Carolina 2008 8-Hour Ozone Marginal 
Nonattainment Area (July 2018)  

https://www.mecknc.gov/LUESA/AirQuality/Documents/Eco-Driving.pdf
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Click on “Zoning: Eliminate Parking Minimum” to go to: 
https://www.mecknc.gov/LUESA/AirQuality/Documents/Zoning_Parking%20Minimums.pdf 

The Idea: Zoning: Eliminate Parking Minimums 
• Eliminating minimum parking requirements in zoning ordinances would encourage drivers 

to make trips by transit, carpool, bike, or foot because of decreased amounts of surplus, 
free parking. 

• Without parking minimums, developers can build parking based on market demand and 
avoid land acquisition and construction costs of building unused, surplus parking. 

• Parking scarcity can reduce the likelihood of driving to a destination by 20%.1 

The Action: 

• Work with municipal zoning staff in the region to eliminate parking minimums in zoning 
ordinances. 

The Pollution Source: 23 % of NOx comes from passenger vehicles2 

The Cost-effectiveness: Unknown 

The Factors: 

• It may take years or decades for this strategy to impact the availability of parking and 
thereby start to change driving behavior. 

• Developers would save $24,000-$34,000 per parking space avoided.3 
• As parking decreases, there will be less stormwater runoff because of less impervious 

parking area. 
• Particulate Matter – Low co-benefits 
• Greenhouse Gases – Medium co-benefits 

 

https://www.mecknc.gov/LUESA/AirQuality/Documents/Zoning_Parking%20Minimums.pdf
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1 Christiansen, P., et al. (2017). “Parking facilities and the build environment: impacts on travel behavior.” 
Transportation Research Part A (95), pp 198-206. 

2 19.37 tons/day of NOx. Passenger vehicles includes both passenger cars and trucks. Source: Revised 
Maintenance Plan For The Charlotte-Gastonia-Salisbury, North Carolina 2008 8-Hour Ozone Marginal 
Nonattainment Area (July 2018) 

3 Shoup, D. (2014). “the high cost of minimum parking requirements.” Transportation and Sustainability (5), pp 
87-113. Retrieved from http://shoup.bol.ucla.edu/HighCost.pdf 

  

http://shoup.bol.ucla.edu/HighCost.pdf
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Click on “Gas Cap and Tire Pressure Check Outreach” to go to: 
https://www.mecknc.gov/LUESA/AirQuality/Documents/Gas%20Cap%20and%20Tire%20Pressure%20
Checks.pdf 

The Idea: Gas Cap and Tire Pressure Checks 
• Car check-up events use participatory outreach to engage drivers and teach them about 

air pollution while properly inflating a driver’s tires and replacing leaking gas caps. 
• The U.S. Environmental Protection Agency recommends inflating tires to vehicle 

recommended pressure to increase fuel economy. 
• Testing gas caps to ensure they are vapor tight also reduces VOC emissions and increases 

fuel economy by avoiding loss of fuel. 

The Action: 

• Organize events at local employment centers to check gas caps and tire pressure. 
• Use the time during car check-ups to engage drivers and teach them about air pollution. 

The Pollution Source: 23% of NOx comes from passenger vehicles1 

The Cost-effectiveness: Unknown 

The Factors: 

• Negligible air quality benefit, but improvements in air quality knowledge/awareness. 
• Particulate Matter – Low co-benefits 
• Greenhouse Gases – Low co-benefits 

 

https://www.mecknc.gov/LUESA/AirQuality/Documents/Gas%20Cap%20and%20Tire%20Pressure%20Checks.pdf
https://www.mecknc.gov/LUESA/AirQuality/Documents/Gas%20Cap%20and%20Tire%20Pressure%20Checks.pdf
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1 19.37 tons/day of NOx. Passenger vehicles includes both passenger cars and trucks. Source: Revised 
Maintenance Plan For The Charlotte-Gastonia-Salisbury, North Carolina 2008 8-Hour Ozone Marginal 
Nonattainment Area (July 2018)  
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Click on “Taxi Electrification” to go to: 
https://www.mecknc.gov/LUESA/AirQuality/Documents/Taxi%20Electrification.pdf 

The Idea: Taxi Electrification 
• Provide funding to taxi operators in the Charlotte region to replace their older vehicles 

with newer electric vehicles. 

The Action: 

• Identify and secure funds to defray the cost of new electric taxis and charging 
infrastructure. 

• Work with taxi companies to create a taxi replacement schedule that prioritizes the 
highest emissions taxis for replacement first. 

• Solicit business partners (hotels, restaurants, etc.) who will prioritize giving customer 
referrals to electric taxi operators. 

The Pollution Source: 23 % of NOx comes from passenger vehicles1 (including taxis) 

The Cost Effectiveness: $1,620/lb of NOx2 

The Factors: 

• Taxis are a small percentage of the passenger vehicle fleet. However, taxis drive a higher-
than- average number of miles per year. 

• Because they are high-mileage vehicles, taxis reach the end of their life more quickly, so 
they may already be cleaner than the average passenger vehicle. 

• Public-facing project that could spread awareness/information to residents and visitors. 
• As the power grid changes to lower emission/renewable fuels, overall emissions will 

decrease further. 
• Particulate Matter – Medium co-benefits 
• Greenhouse Gas – High co-benefits 

 
 
 
 
 
 
 
 

 

https://www.mecknc.gov/LUESA/AirQuality/Documents/Taxi%20Electrification.pdf
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1 19.37 tons/day of NOx. Passenger vehicles includes both passenger cars and trucks. Source: Revised 
Maintenance Plan For The Charlotte-Gastonia-Salisbury, North Carolina 2008 8-Hour Ozone Marginal 
Nonattainment Area (July 2018) 

2 Assuming $30,000 per taxi
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Click on “reduce air pollution” to go to: 
https://www.mecknc.gov/LUESA/AirQuality/EducationandOutreach/Pages/Tips.aspx 
 

 
  

https://www.mecknc.gov/LUESA/AirQuality/EducationandOutreach/Pages/Tips.aspx
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“reduce air pollution” continued 
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“reduce air pollution” continued 
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Click on “Industrial source permitting” to go to: 
https://www.mecknc.gov/LUESA/AirQuality/PermittingRegulations/Pages/default.aspx 
 

 
  

https://www.mecknc.gov/LUESA/AirQuality/PermittingRegulations/Pages/default.aspx
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“Industrial source permitting” continued 
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Click on “compliance assistance” to go to: 
https://www.mecknc.gov/LUESA/AirQuality/PermittingRegulations/Pages/Spring%20Workshops.aspx 
 

 
  

https://www.mecknc.gov/LUESA/AirQuality/PermittingRegulations/Pages/Spring%20Workshops.aspx
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“compliance assistance” continued 
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“compliance assistance” continued 
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“compliance assistance” continued 
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“compliance assistance” continued 
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“compliance assistance” continued 
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“compliance assistance” continued 
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Clck on “GRADE” to go to: 
https://www.mecknc.gov/LUESA/AirQuality/MobileSources/Pages/GRADE.aspx 
 

 
  

https://www.mecknc.gov/LUESA/AirQuality/MobileSources/Pages/GRADE.aspx
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“GRADE” continued 
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“GRADE” continued 
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Click on “Air Awareness” to go to: 
https://charlotteairawareness.org/ 
[You are leaving the Mecklenburg County Government website.] 
 
  

https://charlotteairawareness.org/
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Click on “Smoking vehicle program” to go to: 
[Page not found] 
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Click “Idle reduction resources” to go to: 
https://www.mecknc.gov/LUESA/AirQuality/MobileSources/Pages/HeavyDutyIdling.aspx 
 

 
  

https://www.mecknc.gov/LUESA/AirQuality/MobileSources/Pages/HeavyDutyIdling.aspx
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“Idle reduction resources” continued 
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Click on “Can you help us create Breathing Room?” to go to: 
https://www.mecknc.gov/LUESA/AirQuality/Pages/Input.aspx 
 

 
  

https://www.mecknc.gov/LUESA/AirQuality/Pages/Input.aspx
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“Can you help us create Breathing Room?” continued 
 

 
[End of document re: Ozone Advance Path Forward for the Charlotte Region – Progress Report] 
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