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Coal trucks travelling through Roda, Virginia
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Aerial view of Roda, Virginia



Distribution of Ambient Particulate Matter

Source: EPA, Review of the National Ambient Air Quality Standards for Particulate Matter: 

Policy Assessment of Scientific and Technical Information, OAQPS Staff Paper



Instrumentation & Measurements

• Particulate Matter Sampler: Anderson/GMW High Volume 
Air Sampler equipped with PM10 size selective inlet (Model 
GUV-16H)

• Meteorological Sampler: Met One Model Automet portable 
weather station equipped with an onboard data logger (wind 
speed, wind direction, temperature, barometric pressure, and 
relative humidity)

• Filter Gravimetric & Inorganic Analysis: High Volume 8/10 
inch fiberglass and quartz filters

• QA/QC in accordance with the manufacturer’s specifications 
and U.S. EPA Reference Methods.



PM10 concentration sampler and meteorological station 

at the Willis site in Roda, VA during August 2008



Calibration of PM10 concentration sampler 
at the Willis site in Roda, VA during August 2008



PM10 concentration sampler 
at the Campbell site in Roda, VA during August 2008



Figure 5: Measurements of PM10 24-hour concentration at the 

Campbell site in Roda, VA during August 2008
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Measurements of Particulate Matter (PM10) 24-hour concentration 

at the Campbell site in Roda, VA during August 2008

Average PM10 concentration: 

250.2 +/- 135.0 micrograms/m3
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Scanning Electron Microscopy, SEM



Figure 6: Measurements of PM10 24-hour concentration at the 

Willis site in Roda, VA during August 2008
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Measurements of Particulate Matter (PM10) 24-hour concentration 

at the Willis site in Roda, VA during August 2008

Average PM10 concentration: 

138.4 +/- 62.9 micrograms/m3
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Scanning Electron Microscopy, SEM



Distribution of 24-hour Particulate Matter 
Concentrations by U.S. Region

Source: EPA, Review of the National Ambient Air Quality Standards for Particulate Matter: 

Policy Assessment of Scientific and Technical Information, OAQPS Staff Paper
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Inorganic Analysis of Particulate Matter (PM10) collected on quartz filter at the 

Roda, VA, Site (Campbell) for sample collected on August 7, 2008.  

The analysis was performed by ERG, Inc. based on compendium method IO – 3.5

Analyte

PM10 Mass 

concentration 

collected on the 

quartz filter paper 

(ng/m3)

Time of 

exposure (h)

Normalized 24h-

Mass

concentration 

(ng/m3)*

Calculated 

8h-Mass 

concentration

(mg/m3)

ASTDR 

Standard 

(mg/m3)**

Carcinogens 

annual ave. 

(mg/m3)***

Inhalation Unit 

Risk (mg/m3)****

Antimony 1.83 23.67 1.856 0.000619 0.5 - -

Arsenic 0.958 23.67 0.971 0.000324 10.0 2.3x10-7 4.3x10-3

Beryllium 0.067 23.67 0.068 0.000023 2.0 4.1x10-6 -

Cadmium 0.263 23.67 0.267 0.000089 5.0 5.5x10-5 1.83x10-3

Chromium 2.74 23.67 2.778 0.000926 0.5 - -

Cobalt 0.915 23.67 0.928 0.000309 0.1 - -

Lead 3.9 23.67 3.954 0.001318 1.5 - -

Manganese 34.1 23.67 34.575 0.011525 5.0 - -

Mercury 0.14 23.67 0.142 0.000047 0.1 - -

Nickel 3.04 23.67 3.082 0.001027 1.0 - -

Selenium 0.614 23.67 0.623 0.000208 0.2 - -

PM10 Mass 183.432 23.67 185.99 62.0 - - -

Volumetric flow rate of ambient air through the quartz filter paper 40 ft3/min

* PM10 Mass collected on the filter normalized to 24 hour exposure

**ATSDR - Agency for Toxic Substances and Disease Registry (http://www.atsdr.cdc.gov/toxprofiles/phs4.html).  Values based on 8-hour exposure.

***North Carolina Department of Environment and Natural Resources – Division of Air Quality – Acceptable Ambient Level (AAL) for toxic air pollutants

(http://daq.state.nc.us/toxics/haps-taps/haps-taps-lookup.shtml)

****US Environmental Protection Agency – Integrated Risk Information System (IRIS) (http://cfpub.epa.gov/ncea/iris/index.cfm)



Inorganic Analysis of Particulate Matter (PM10) collected on quartz filter at the 
Roda, VA, Site (Willis) for sample collected on August 7, 2008.  

The analysis was performed by ERG, Inc. based on compendium method IO –3.5 

Analyte

PM10 Mass 

concentration 

collected on the 

quartz filter paper 

(ng/m3)

Time of 

exposure (h)

Normalized 24h-

Mass

concentration 

(ng/m3)*

Calculated 

8h-Mass 

concentration

(mg/m3)

ASTDR 

Standard 

(mg/m3)**

Carcinogens 

annual ave. 

(mg/m3)***

Inhalation Unit 

Risk (mg/m3)****

Antimony 1.810 23.5 1.849 0.000616 0.5 - -

Arsenic 0.720 23.5 0.735 0.000245 10.0 2.3x10-7 4.3x10-3

Beryllium 0.041 23.5 0.042 0.000014 2.0 4.1x10-6 -

Cadmium 0.090 23.5 0.092 0.000031 5.0 5.5x10-5 1.83x10-3

Chromium 3.100 23.5 3.166 0.001055 0.5 - -

Cobalt 0.970 23.5 0.991 0.000330 0.1 - -

Lead 3.320 23.5 3.391 0.001130 1.5 - -

Manganese 19.400 23.5 19.813 0.006604 5.0 - -

Mercury 0.972 23.5 0.993 0.000331 0.1 - -

Nickel 14.300 23.5 14.604 0.004868 1.0 - -

Selenium 0.580 23.5 0.592 0.000197 0.2 - -

PM10 Mass 96.853 23.5 98.914 32.971 - - -

Volumetric flow rate of ambient air through the quartz filter paper 40 ft3/min

* PM10 Mass collected on the filter normalized to 24 hour exposure

**ATSDR - Agency for Toxic Substances and Disease Registry (http://www.atsdr.cdc.gov/toxprofiles/phs4.html).  Values based on 8-hour exposure.

***North Carolina Department of Environment and Natural Resources – Division of Air Quality – Acceptable Ambient Level (AAL) for toxic air pollutants

(http://daq.state.nc.us/toxics/haps-taps/haps-taps-lookup.shtml)

****US Environmental Protection Agency – Integrated Risk Information System (IRIS) (http://cfpub.epa.gov/ncea/iris/index.cfm)



Inorganic Elemental Analysis of PM10 Samples Collected

• Results consistent with inorganic elements found in coal 

(Finkelman, 1995)

• Elemental analysis revealed the presence of a group of metals 

common to the U.S. EPA National Ambient Air Toxics Stations 

Program.



Site Campbell
Scanning Electron Micrograph (150x), August 7, 2008

PM10 Mass Concentration ~ 185 µg m-3  (SEM, Quartz Filter Paper)



Site Campbell – Quartz Filter
Scanning Electron Micrograph (1500x), August 7, 2008

PM10 Mass Concentration ~ 185 µg m-3  (SEM, Quartz Filter Paper)



Scanning Electron Microscopy (SEM) reveals that the 
particles measured in the study were < PM10

Particles grow by the process of:
•Collision on the filter media,
•Coalescence, and/or 
•Agglomeration



Summary and Conclusions

• Limited preliminary air quality sampling undertaken in Roda in early 

August 2008 using standard US EPA measurements protocols 

revealed the presence of particulate matter (PM10) in amounts (24 

hour PM10 mass concentration) up to three times the national ambient 

air quality standard 

– Campbell Site: 250.2 +/- 135.0 micrograms/m3

– Willis Site: 138.4 +/- 62.9 micrograms/m3

• A considerable and growing body of evidence shows an association 

between adverse health effects and the exposure to ambient levels of 

PM. 

• Epidemiological studies of large populations have frequently shown a 

statistical association between elevated levels of PM mass (PM10, 

PM2.5, and PM10-2.5) and adverse health effects (McMurry et al., 

2004).



Recommendations

We recommend that the Virginia Air Pollution Control Board and DEQ: 

(1) conduct additional air quality measurements and modeling studies for 
both PM10 and PM2.5 ;

(2) meet with residents of affected communities; and 

(3) require mining facilities that contribute to the dust problem, including 
those that cause coal and other materials to be hauled through Roda, to 
implement reasonable precautions to control fugitive dust. 

These reasonable precautions include, but are not limited to:

(1) installing and operating truck washes; 

(2) installing rumble strips at the exits of all mining facilities to remove mud 
and dust from vehicles before they enter public roads; and 

(3) identifying and using alternate haul routes that bypass residential 
communities. 



Conclusions

• The coal mine operators initiated significant dust 
remediation initiatives after Aneja’s study.

• The decrease in PM10levels between Aneja’s 
monitoring (2008)and VA DEQ AQM’s 
monitoring (2009) indicates that these initiatives 
have been effective at reducing fugitive dust.

• Compliment and applaud corrective actions 
taken by VA DEQ and the Coal Companies. 
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This report contains preliminary results associated with 
PM10 measurements. 

These data should assist the coal mining facilities, the 
Virginia Air Resources Control Board, and the Virginia 
Department of Environmental Quality in developing 
future plans to help the residents of the community and 
to ensure the protection of public health according to 
Virginia and U.S. Environmental Protection Agency air 
quality standards. 



Aerial view of Roda, Virginia


