
Environmental Justice Tools for 
Engagement, Capacity Building, 

and Action

Dr. Sacoby Wilson
Associate Professor

Maryland Institute for Applied Environmental Health
School of Public Health
UMD‐College Park



Anticipated Challenges of Air Pollution Monitoring at the Community Level

Commodore A, Wilson S, Muhammad O, Svendsen E, Pearce J. Community-based participatory research for the 
study of air pollution: a review of motivations, approaches, and outcomes. Environmental Monitoring and 
Assessment (2017). 



Types of Monitors

FRM Near‐FRM FEM Near‐FEM Indicator

Education, Awareness, and Inpowerment

Public Health Research

Local Ordinances

Regulations

Lawsuits



Study Area
• Historic sites 
• 2010 census ‐ 9,148 

people, 3,542 households 
and 1,960 families

• 65.6% African‐American
• Hispanic or Latino (26.9%) 
• Median household income 

(dollars) ‐ $34,966 
• Families below poverty 

level – 11.7%
• People below poverty level 

– 12.1%
Figure 1. Map showing the five monitoring locations at Bladensburg and 
the concrete block plant (EJScreen)



Sites Reporting to the EPA in an 1 mile radius to the concrete plant 



BLADENSBURG WATERFRONT VISITOR’S CENTER



Kingdom Missionary Baptist Church



BLADENSBURG ELEMENTARY SCHOOL



EMCO BLOCK PLANT



EM Aggregate Stockpiles



VIEW from Kingdom Missionary Baptist Church – Site of  
Concrete Batching Plant < 40 ft.





Monitoring Locations



Methods
• Low‐cost, easy‐to‐use, portable air pollution 

sensors which provide high‐time resolution 
data in near real time 

• AirBeams ‐monitor PM2.5 at five monitoring 
locations

• Atmotubes ‐monitor VOCs at five 
monitoring locations

• Morning on‐peak (8.30am ‐9.15am)
• Afternoon off peak (11.00am – 12.15pm)
• Evening on‐peak (4.00pm – 5.15pm)
• Traffic counts
• EJSCREEN – environmental and demographic 

indicators



Summer Pilot Study (2017)

Mean values of PM, traffic count and noise level at various locations 
on July 26, 2017



Summer Pilot Study (2017)

Morning on-peak, afternoon off-peak and evening on-peak mean 
values for PM on July 26, 2017
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Mean and Standard Deviation of PM Concentrations at Five Sites in 
Bladensburg



Use of Citizen Science and 
Participatory Action Research 
to Address Environmental 
Stressors in Charleston, SC



Map of Transportation Study Area for the Port expansion in Charleston, SC



Charleston Area Pollution Prevention Partnership (CAPs)

• Our long‐term goal is to use a community‐university partnership 
between the Low‐Country Alliance for Model Communities (LAMC), 
the University of Maryland‐College Park and the University of South 
Carolina (USC), the community‐based participatory research (CBPR) 
framework, and collaborative‐problem solving model (CPSM ) 
principles to address environmental injustice, public health, and 
revitalization issues in North Charleston, SC.  

• Perform a baseline exposure and health assessment before the Port 
is scheduled to expand in 2019



Project Excellence

• Mission: to promote environmental awareness, literacy, and 
empowerment in the African‐American community.

• Goal: to increase community capacity to address local 
environmental health issues in North Charleston  neighborhoods 
through community‐based outreach, education, and training.

• Focus on capacity building,  education and outreach, pipeline 
development, and training of community scientists



Community EH Education Workshops (Spring 2011)

•One-Day workshop held on air pollution monitoring and training 
•Discussed air pollution issues in the region
•Overview of current air pollution monitoring including different types of monitors 
•Training on the use of the partisol for PM monitoring
•Interactive exercises on plans for air monitoring related to the Mitigation 
Agreement and Port Expansion



Community EH Education Workshops (Spring 2011)

•Dr. David Padgett, a geographer and GIS expert from Tenn State University led a 
one-day workshop on GIS mapping for residents 
•Workshop included a laboratory tutorial on the use of online mapping tools
•Outside field exercise in the use of GPS units for mapping air monitoring locations



Goods Movement, Air Pollution, and Environmental 
Justice

• Our analysis of saturation data show that PM levels 
range from 2 to 28 µg/m3 across four sites (Accabee, 
Union Heights, Chicora-Cherokee, and Howard Heights).  
In general, PM2.5 levels were highest in Union Heights.  
PM2.5 was highest in September and lowest in 
December.

• Follow-up monitoring was performed using three dichot
PM2.5/PM10 monitors in Rosemont, Union Heights, and 
Accabee

• PM2.5 concentrations collected in Accabee (3.6µg/m3 -
12.3µg/m3) was similar to the concentrations found in 
Rosemont (3.2µg/m3 - 12.9µg/m3). However, these 
concentrations were lower than the range of mean PM2.5 
concentrations measured at the Gethsemane community 
center in Union Heights (4.1µg/m3 - 15.2µg/m3). 

• The higher values obtained in Gethsemane may be due 
in part to the proximity of the station to heavier traffic and 
the port. 

• Despite the differences in mean PM2.5 concentrations in 
each community, most of the levels were still lower than 
those collected at the FAA monitoring station (0.35µg/m3

- 17µg/m3) and none of the average PM2.5 values 
exceeded the 24-hour NAAQS (35µg/m3).

Map of Air Monitors in Relation to Proposed 
Port Expansion in Charleston, SC



Phase II Soil Sampling (June 21‐22, 2012)
• 150 soil samples were collected in Union Heights, Accabee, Chicora-Cherokee, 

Liberty Hills, Rosemont, and Green Grove Communities



Phase I Soil Sampling Results               Phase II Soil Sampling Results

Mean 
(mg/kg)

Mean (% of 
EPA SL)

EPA 
Residential 

Screen Level 
(mg/kg)

Arsenic 4.4 1129% 0.39 mg/kg

Barium 54.6 0.4% 1500 mg/kg

Beryllium 0.238 0.2% 160 mg/kg

Cadmium 0.482 0.7% 70 mg/kg

Chromium 45.5 N/A for total 
Cr

37.0 mg/kg 
(ASTDR)

Copper 61.1 2.0% 3100 mg/kg

Iron 7,694 14.0% 55,000 mg/kg

Lead 148 37.0% 400 mg/kg

Magnesium 1,126 N/A

Manganese 95.8 5.3% 1800 mg/kg

Mercury 0.058 0.6% 10 mg/kg

Nickel 11.9 0.8% 1500 mg/kg

Zinc 255 0.2% 23,000 mg/kg

Accabee
Mean 

(mg/kg

Chicora 
Cherokee

Mean 
(mg/kg

Green 
Grove
Mean 

(mg/kg

Rosemont 
Mean (% of 

EPA SL)

Union 
Heights

Mean 
(mg/kg)

EPA 
Residential 

Screen 
Level 

(mg/kg)

Arsenic 4.6 4.5 1.8 7.0 7.4 0.39 mg/kg

Barium 34.9 42.7 19.7 51.2 53.0 1500 mg/kg

Beryllium 0.187 0.200 0.118 0.272 0.270 160 mg/kg

Cadmium 0.294 0.652 0.139 0.651 0.830 70 mg/kg

Chromium 15.4 27.5 12.1 44.0 55.1 37.0 mg/kg 
(ASTDR)

Copper 15.1 23.6 9.5 44.0 46.2 3100 mg/kg

Iron 6,067 6,529 3,814 6,753 7,277 55,000 
mg/kg

Lead 80.9 120 59.7 146 133 400 mg/kg

Magnesiu
m 544 655 364 778 1,540 N/A

Manganes
e 44.2 60.9 46.0 107 99.6 1800 mg/kg

Mercury 0.036 0.044 0.038 0.094 0.088 10 mg/kg

Nickel 3.0 5.9 2.6 6.6 11.5 1500 mg/kg

Zinc 147 174 69.4 221 372 23,000 
mg/kg

• Phase I sampling occurred in Union Heights, Accabee, Chicora-Cherokee, and Rosemont 
(n=50) in July 2011.  Phase II sampling occurred in Union Heights, Accabee, Chicora-
Cherokee, Liberty Hill, Green Grove, and Rosemont (n=150)

• The team found high levels of arsenic, mercury, and lead at sampling locations. Both 
arsenic and lead were above residential and industrial screening levels (Phase I and II) 





Charleston County Incinerator

The incinerator, built in the late 1980s, converts 230,000 tons of trash a year, or 80 percent 
of the county's garbage, into smoke, steam and a thick black ash. 

The plant, on Shipyard Creek Road in North Charleston, also is one of the state's biggest 
sources of mercury pollution, releasing about 129 pounds a year, more than some of the 
state's larger coal-fired power plants and twice as much as Nucor's smelter in Berkeley 
County.



What’s Next? 



Community‐Based Air Monitoring Network



What is EJ RADAR?

• The Environmental Justice Radar(EJRADAR) is a PPGIS 
website designed for SC residents to know and share 
environmental information about the burden of 
physical and social environmental hazards with linkage 
to health disparities 

• The use of PPGIS will help residents map environmental 
health data, build capacity, and empower residents to 
be more engaged in environmental decision‐making



EJRADAR Examples: % Poverty in South Carolina



Active Photovoice



Environmental Injustice in 
Brandywine, MD





Surface Mining Operations



Environmental Injustice and Power Plants



Location of Power Plants and Sensitive Sites



Coal Ash Landfill and Playground



Air Monitoring Results



Where do we go from here 
in EJ‐focused citizen science 

research? 



Community-based Crowd-based

Scientists
Ways of handling data 
quality

Regulatory Science 
Peer

Citizen Science



-Baseline data
-Reference communities
-Trained volunteers on-
call
-Infrastructure to share



Crowdmapping for Environmental Justice



Why Citizen Science and 
Crowdmapping?

• Sparse number of EPA Air 
Pollution Monitors

• Data is not being collected in 
areas with a high number of 
mobile and industrial pollution 
sources

• Monitors are not capturing 
cumulative impacts from 
multiple environmental 
stressors

• Chapters can fill a gap by 
collecting air pollution data in 
overburdened communities 
without an air pollution monitor 

• Participation will improve EH 
Literacy and STEM learning 



THANKS!


