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 Introduction 

Citizen scientists—AirKeepers like Ron Ross, Mattie 
Marshall, and William Hughes—have been utilizing 
portable air sensors to measure air pollution levels in their 
neighborhoods and making the information they collect 
available to the community for the last two years. They’re 
measuring fine particle pollution (PM2.5): invisible solid 
and liquid matter floating in the air that can cause serious 
public health issues. These particles are small enough to 
pass through the lungs and directly enter the bloodstream. 
There is no safe level of exposure to particle pollution and 
it can vary from neighborhood to neighborhood based on 
sources of pollution, wind direction and weather. 
Different levels of exposure over time have been shown 
to correlate with high degrees of disparity in premature 
death rates. 

The experiences of the AirKeepers during this two-year 
project can help inform policy makers, planners, and 
other neighborhood leaders to create healthy, sustainable 
neighborhoods and protect air quality for all Charlotte 
residents.  

 

AIRKEEPERS 

  AirKeepers Launch Event July 12, 2016 
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Historic West End  

The Historic West End is a  
150-year old community in 
Northwest Charlotte, home 
to some of the Queen city’s 
oldest African-American 
communities and some of 
the oldest racially integrated 
neighborhoods. Homes in 
the area date from the first 
half of the 20th century and 
give the area its distinctive 
character. The Historic West 
End is anchored by Johnson 
C. Smith University at its 

southern border, which is less than a mile from Uptown Charlotte. It includes Historic 
Washington Heights, Oaklawn Park, and Northwood Estates among dozens of other 
neighborhoods. 

Clean Air Carolina partnered with neighborhood leaders 
in the Historic West End to look at air quality because 
of the area’s disproportionate number of air pollution 
sources including the number of freeways and 
interstates that border or pass through the 
neighborhoods. In addition, the area is also home to a 
disproportionate number of businesses and industries, 
which require air quality permits to operate. The racial 
demographics of the Historic West End present 
possible environmental justice concerns for the 
residents in the area compared to other parts of the city.

From left, Ron Ross, Clean Air Carolina Executive Director June Blotnick, and 
William Hughes at Airkeeper Awards Ceremony, March, 2018 

 AirKeeper Mattie Marshall
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Environmental Justice 

The federal Environmental 
Protection Agency (EPA) defines 
environmental justice (EJ) as, “the 
fair treatment of all people 
regardless of race, color, national 
origin, or income with respect to 
implementation and enforcement of 
environmental laws, regulations and 
policies.” Fair treatment means that 
no group of people should bear a 
disproportionate share of the 
negative environmental effects 
resulting from industrial, 
governmental and commercial 
operations or policies. 

Like many cities in the U.S., 
Charlotte has a troubled history with 
segregation and inclusion. Clearly 
visible in the figure to the right is the 
distribution of African-American 
populations in Charlotte, known as 
the “crescent and wedge”. 

The following figures were created using the EPA’s EJScreen tool, which illustrates 
how Historic West End residents and surrounding areas are more likely to be exposed 
to toxic diesel pollution and direct emissions from sources with permits to emit 
pollution. There is a direct relationship between the neighborhoods and environmental 
impacts where residents live, work, and play. Residents are disproportionately burdened 
by factors like air pollution more than other Charlotteans.

Map of Ethnicity in Charlotte by Census Tract.  Charlotte Quality of 
Life Explorer, 2018

It’s important for policy makers and the public to understand that “fairness” is not always “sameness.”  
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In the map below, there are two highlighted regions of Charlotte, the Historic West 
End to the north, and Myers Park/Selwyn (historically affluent, white neighborhoods) 
to the south.  The small blocks are the locations of facilities with permits to emit 
pollution into the air as part of their operations. You will notice the location of these 
facilities is more concentrated in the north and west of the city, and less in the south.   

This distribution of industrial facilities, transportation infrastructure, and sources of 
emissions is common in most cities. The issue of environmental justice arises when 
certain communities, under no fault of their own, are more impacted than others by 
what is located near where they live, work, and play.  

Map of Charlotte neighborhoods and permitted facilities. EPA EJ Screen, 2017
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Citizen Science in Action 

With the help of community leaders, Clean Air 
Carolina established three permanent PM2.5 
monitoring sites in three distinct neighborhoods in 
the area: Oaklawn Park, Historic Washington 
Heights, and Northwood Estates. We compared the 
results with a monitor installed in the Myers Park 
neighborhood, as well as Mecklenburg County’s 
federal regulatory monitor at Garinger High School 
in the east.  We collected a year of data from all five 
sites and have made a preliminary comparison of 
neighborhood pollution levels of PM2.5, with more extensive analysis to be completed 
in the future. 

The chart (Figure 6) shows the summary of measurements of PM2.5 from each sensor. 
The boxes contain the range of typical readings from each sensor and the median over 
the course of the year. The “legs” show the maximums and minimums of what the 
sensors picked up. Each dot represents an outlier, or an unlikely event well outside the 
normal range.  

We see a close relationship 
between the typical ranges 
(boxes) of the different 
regions.  Most of the areas 
have similar PM2.5 readings 
overall.  However, the Historic 
West End has more instances 
of higher concentration, and 
more outliers. This means our 
sensors picked up and 
reported more moments of 
high levels of particulates in 
the air in these areas than what 
was found in Garinger or in 
Myers Park.  Further research 
of these differences is still 

being studied in the area, and more monitors are being deployed around the city to 
gather important data on these local differences. 

PurpleAir PM2.5 Monitor

Figure 1 PM2.5 concentrations in 5 distinct areas of Charlotte, 2017
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School Engagement  

During the two-year project, Clean Air 
Carolina partnered with five Charlotte-
Mecklenburg schools in the Historic 
West End to educate students about 
air pollution and engage them in 
hands-on STEM learning. The project 
utilized our citizen science tools, 
specifically hand-held personal air 
quality monitors and Android tablets, 
to create maps (Figure 9) which show 
variation in particle pollution levels in 
real-time. 

The schools were able to choose from three options (or a combination of these) to 
best fit their needs.  
 
1. Fixed monitoring site and class presentation  
2. A class presentation and a mobile air monitoring activity 
3. Customized air monitoring school project 

All participating schools received introductory 
training on air quality, citizen science and monitored 
air quality around their school campus. Air 
monitoring teams uploaded their collective data to 
the AirCasting website, an open source platform for 
environmental data that anyone can access. Some 
schools had students use Chromebooks to view their 
data on AirCasting. Teams also learned how to 
protect their health from poor air quality and they 
were encouraged to think of ways to improve air 
quality at their respective schools.   

The air monitoring team at West Charlotte Project LIFT 
Academy gears up for work.

Johnson C. Smith University 

J.T. Williams Montessori 

NW School of the Arts 

Oaklawn Language Academy 

West Charlotte High  

Project LIFT Academy  

PARTICIPATING 
SCHOOLS 
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A few schools, such as J.T. Williams 
Montessori, went beyond this initial 
exposure. Teachers borrowed air 
monitors for several weeks, 
employing them as part of a class 
field trip using public transportation. 
The students monitored air quality 
along their route exploring PM2.5 
exposure for transit users in 
Charlotte. A group of Montessori 
students periodically commute to 
school by bike. They requested air 
monitors to monitor the PM2.5 that 

they were exposed to on their trip. Such experiences with air monitoring increase 
awareness of exposure to air pollution that can lead to better health habits for students.  

Advocacy for a Clean Air Campus 

At each presentation, students 
learned about the air quality code, 
how to access it on their own and 
how to protect their health from 
poor air quality. Students were able 
to make air visible using these air 
sensors while being part of a larger 
research project. It made learning 
meaningful and fun and they 
learned about air quality in the 
process. Air pollution is a real world 
problem that affects their health 
and our community, and now these young people are able to use this knowledge to 
implement strategies for protecting their health and the health of their families. This 
hands-on STEM education project taught students firsthand about the importance of 
clean air and the collection of local air quality data, information that will help us create 
healthier, more sustainable communities. 

Figure 2 Air Monitor Data JT Williams Montessori Middle School

Students from J.T. Williams Montessori Middle School take a bike 
air monitoring excursion.
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School Projects to Promote Clean Air     

IdleFree Schools 
 
In the fall of 2017, Clean Air Carolina launched an 
IdleFree Schools initiative for public schools in the 
six-county Charlotte region including Mecklenburg, 
Cabarrus, Gaston, Lincoln, Rowan and Union. Over 
400 public schools in the area were given free 
informational resources including “Turn Off Your 
Engine” signs to post near car and bus pick-up areas. 
In order to mitigate emissions on campus, parents 
were asked to turn off their engines while waiting to 
pick up their children.  
 
Ozone Gardens 
 
In 2017 Northwest School of the Arts created an 
ozone bio-monitoring garden to see firsthand the 
damage ozone that pollution causes to plants. In the 
near future, volunteers will begin planting trees on the 
campus to restore lost canopy coverage, one of the 
best ways to reduce pollution in urban environments. 
We also plan to facilitate some tree planting on the 
campus to help buffer the effects of vehicle pollution 
from Interstate 77. In fall of 2018, a new ozone garden 
will be created at J.T. Williams Montessori thanks to a 
Charlotte Rotary Club grant.  
 
These projects cannot eliminate pollution in the area, but they can go a long way to 
informing residents and encouraging them to advocate for environmental justice in 
public policy matters that impact them. 
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AirKeepers Stories     

During the course of the project, AirKeepers at times noticed spikes in particle 
pollution on their air sensors which led them to investigate the source of the 
pollution. Here are a few examples of how neighborhood-based sensors can alert 
residents to hyper-local sources of air pollution. 

Wildfire Pollution 
 
In the fall of 2016, numerous wildfires burned out of control in the mountains of 
Western North Carolina. Charlotte residents could see and smell the smoke in the air. 
AirKeepers were able to capture smoke data from their air sensors in real time, 
sometimes more quickly than North Carolina Division of Air Quality could forecast 
code alerts for the region. These high levels of air pollution are rare events but have a 
significant impact on populations with respiratory and cardiovascular conditions, as well 
as young children and older adults.  Real-time sensors allowed the AirKeepers to be 
aware of the air pollution levels.  
 
In order to protect the health of neighborhood residents, preventative measures that 
need to be taken during such events were identified including: 
 

o Use a neighborhood e-list or call list to contact residents about wildfire smoke, 
particularly older residents, and urge them to stay indoors and watch the local 
news for more information about air quality. 

o When outside air is hazardous, close all windows and minimize use of outside 
doors. 

o Download the Environment Protection Agency’s (EPA) Smoke Sense mobile 
application to get information on local air quality and wildfire smoke, and learn 
ways to protect your health from smoke exposure. 

o If possible, upgrade the filter efficiency of the air-conditioning system and 
change filters frequently during smoke events to improve indoor air quality. 
Supplementing with High efficiency particulate air or HEPA filters, particularly 
those with activated charcoal or other adsorbents, improves air quality even 
more. 
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Street Paving in Historic Washington Heights 

One day in Historic Washington Heights, Ms. Marshall’s air monitor was registering 
higher than average when air quality was typically in the green zone around the region. 
After some investigation, she discovered that the City of Charlotte was re-paving the 
streets of her neighborhood. “Hot mix” street paving activity creates large amounts of 
two sources of PM2.5: 1) direct particles emitted from the diesel asphalt paver, and 2) 
fumes from the asphalt itself that contain volatile organic compounds, gaseous 
chemicals that mix with other gases in the atmosphere and condense causing particles 
to be formed. 

In order to protect the health of neighborhood residents during this process, steps to 
take include: 
 

o Contact the City of Charlotte’s Transportation Department to ensure that all 
neighbors are informed of the upcoming street paving schedule, both dates and 
times of day. 

o Urge the City to choose a contractor that uses equipment with maximum 
emission control technologies and advocate for safer solutions to protect 
workers and residents from asphalt fumes. 

o Keep doors and windows closed while fumes are present in the neighborhood. 

Street paving in Historic Washington Heights November, 2016
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Construction Traffic from I-77 

Ron Ross noticed an increase in truck traffic along Beatties Ford Road during the 
construction work taking place on I-77 during the early fall of 2017. A quarry is also 
located nearby and experienced increased traffic during I-77 construction, but it was 
difficult to determine which trucks coming from the quarry were connected with the 
project. Mr. Ross worked with Clean Air Carolina staff to notify the contractor and 
request that truck traffic be re-routed in order to avoid the most populated 
neighborhoods in the corridor. 
 
Preventative health measures to take during major construction projects include: 
 

o Encourage residents to avoid sources of air pollution during times when traffic 
is most congested. 

o Neighborhood organizations can work with government and businesses to 
negotiate a community benefits agreement to reduce emissions associated with 
their operations and achieve additional neighborhood improvement benefits. 

o Urge residents to set car vents on “recirculate” to limit emissions from getting 
into the vehicle while in use.  

Moving Toward a Clean Air Corridor 

In recognition of the fact that the Historic West End has been disproportionately 
impacted by air pollution from highways and industrial sources, it’s critical that steps 
be taken to protect the health of residents through education, advocacy, sustainable 
practices and policy implementation. The AirKeepers are considering the following 
education and mitigation approaches: 
 

o Strategic tree planting in the Historic West End to filter air pollution from 
vehicles along Beatties Ford Road and surrounding highways. Scientists from the 
EPA have offered to present a program on the use of specific types of trees and 
vegetation to protect the health of area residents.  Clean Air Carolina is working 
with the AirKeepers to schedule this program in the coming months. 

o Air permits advocacy to raise awareness of the disproportionate number of air 
permits in the northwest area of the city and reduce levels of emissions. 
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o Expand the IdleFree Schools campaign into the broader community by installing 
signage in key places such as the library, health clinics, churches, fast-food 
restaurants and other public places. Passenger vehicles are the most significant 
source of air pollutants linked to a wide range of health impacts including lung 
and heart diseases, chronic obstructive pulmonary disease, cancer, low birth 
weight, asthma, diabetes and Alzheimer’s disease.  

o Expand the use of school and public ozone gardens to raise awareness about 
ground-level ozone—how its formed, its impact on plant and human health, 
and ways residents can reduce their contribution to ground-level ozone.  
 

The AirKeepers Citizen Science Program is an important way for individuals to become 
aware of the air pollution that they are exposed to on a daily basis. As AirKeepers in 
the Historic West End began tracking fine particle pollution levels from their personal 
sensors, that awareness led to questions about sources of pollution. People began asking 
why their community is burdened with more pollution than other communities.  

Air Quality Permitting  
 
Early questions centered on the large number of permitted facilities operating in the 
Historic West End. Permitted facilities are businesses that apply for and receive 
permits from Mecklenburg County Air Quality to emit air pollution based on state 
and federal laws. Clean Air Carolina provided our Clean Air Advocacy Manual to each 
AirKeeper which answered some of these questions but a training is needed for 
neighborhood residents to learn more about how permits are reviewed and approved, 
and the role that they can play in commenting on those permits. It’s also possible for 
an AirKeeper or other residents to apply to Mecklenburg County to serve on the 
Mecklenburg County Air Quality Commission. Learning about the permitting process 
and options for leadership and advocacy through Clean Air Advocacy Training is 
essential to create a Clean Air Corridor.  

Zoning Issues 

There are other threats to air quality that don’t require air permits. Some businesses are 
required to go through a rezoning process to be able to operate in a particular place. 
AirKeepers were engaged with residents from University Park North, Northwood 
Estates and Garden Park in opposing a recent rezoning request. A company wanted the 
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city to rezone the property to allow for construction of a transportation office and 
parking facility to accommodate heavy duty vehicles. The neighborhoods opposition 
was based on the current adverse effect of pollution, health concerns and quality of life 
in the area. The residents attended city council meetings and educated council members 
about the number of air quality sources already in the area and the communities desire 
to discontinue the concentration of pollutant businesses in the neighborhood. 
 
The rezoning request was denied and the company chose not to purchase the property. 
This is the kind of victory that starts with awareness and ends with advocacy. 
AirKeepers serve as citizen scientists with portable sensors measuring air pollution 
levels in their community and creating awareness that leads to advocacy as a tool for 
cleaner air and better health. 

Clean Construction 

Diesel emissions from construction projects are highly toxic and carcinogenic. Clean 
Air Carolina has created the Clean Construction Partnership to engage businesses and 
others in reducing diesel emissions during the construction process. Novant Health and 
Atrium Health are our signature partners and use the same facilities standard to improve 
air quality by requiring the exclusive use of the lowest-emission diesel engines—EPA 
certified Tier 4 off-road construction equipment.  
 
Since the Historic West End is bordered by two interstates, which are major sources of 
pollution from heavy-duty diesel trucks, mitigating diesel pollution inside the 
community is an essential step in the creation of a Clean Air Corridor. Several strategies 
can be used to achieve this goal. 
 
Developers can voluntarily join the Clean Construction Partnership, demonstrating 
their commitment to protect the health of residents by using low-emission equipment. 
Residents can also advocate for special zoning for the Historic West End (given its 
location near major mobile sources of air pollution and the number of stationary source 
air quality permits in the area) to require the use of Tier 4 equipment on all construction 
projects. The AirKeepers and Clean Air Carolina will be looking into this strategy to 
realize the vision of the Clean Air Corridor. 
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Air E Quality 

Ensuring communities are healthy, vibrant, and environmentally sustainable requires a 
long-term commitment by a wide variety of partners. Creating a Clean Air Corridor in 
the Historic West End will not only benefit the multiple neighborhoods, schools, and 
businesses located there, but will have an effect on the whole city as models are 
developed that can be used to improve the quality of life for all city residents. Engaged 
leaders like Ron, Mattie, and William, as well as the support and dedication of planners, 
regulators, public health professionals, and environmental stewards in the business 
community can create lasting changes guaranteeing that all residents, regardless of who 
they are or where they live, have access to clean, healthy air. 

Thank you to our volunteers, members, the Historic West End AirKeepers, partners, and 
neighborhood residents for their dedication and countless hours of generous support.  

Special thanks to the Z. Smith Reynolds Foundation for providing critical funding for this 
initiative. Without all of your support this project would have not been possible. 

THANK YOU 
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APPENDIX: EJ (Environmental Justice) Indexes 

Using the EPA’s EJScreen Index tool, we created bar graphs for the greater Myers Park 
neighborhood and the Historic West End neighborhoods. The EJ Index is a number 
that combines environmental and demographic information for a place. There is an EJ 
Index for each environmental indicator. The EJ Index highlights which environmental 
indicators contribute the most toward low-income/ minority residents’ quality of life. 
The lower the bar in the graph, the lower the combined demographic and 
environmental score as compared to the rest of the US. Higher bars mean communities 
more highly impacted by those indicators such as pollution or cancer risk.  

Figure 3 is a graph of EJ Indexes for Myers Park and surrounding areas. This region is 
located in the heavy tree covered residential areas in south Charlotte. The indexes for 
this area are low because they are located farther from environmental exposures like 
Superfund sites, heavy traffic centers and permitted air pollution sites. These areas are 
the affluent “wedge” that are home to the city’s wealthier, majority white population.  

Note: NATA refers to the National Air Toxics Assessment. 

 

 

Figure 3 Myers Park EJScreen Index
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Figure 4 are the same EJ Indexes but represent the Historic West End, areas that rank 
as some of the highest in the county for things like hazardous waste proximity, diesel 
particulate matter (PM), and PM 2.5 (microscopic particulate matter).  This is especially 
impactful as these areas are home to many of the minority and low income populations 
of the city.   

What we see very clearly is a dramatically different EJ Index for the two neighborhoods. 
This means the residents in each of these neighborhoods are having vastly different 
experiences, which means higher exposures for the communities and greater impacts 
on their health. These locations are priority areas for public health actions that ensure 
fair treatment for all people. Fair treatment means that no group of people should bear 
a disproportionate share of the negative environmental effects resulting from industrial, 
governmental and commercial operations or policies. These graphs tell the story of how 
air pollution can affect neighborhoods just a few miles apart. 

Figure 4 Historic West End EJScreen Index
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