
MXI Environmental Services in Abingdon, Virginia wants to expand their operations by adding
a 900 gallon per hour vapor recompression evaporator. The expansion would create huge
increases in emissions of volatile organic compounds (VOC). The present air permit has VOC
emission limits of 2.08 pounds/hour and 18,240 pounds/year. The new draft permit (below)
would allow emissions of VOCs to rise to 33.37 pounds/hour (16 times higher) and 129,880
pounds/year (7 times higher). According to Virginia DEQ, MXI violated its permit because of an
excessive level of VOCs. In June DEQ charged MXI with violating its air permit and a consent
order is being negotiated. Does it make sense to reward the company which failed to comply
with the law by allowing it to pollute more?
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Pollutant (a) Pounds per hour Pounds per year

Particulates 7.68 67,280

PM-10 6.12 53,620

Sulfur Dioxide (SO2) 8.82 77,260

Nitrogen Oxides (NOx) 2.28 20,000

Carbon Monoxide 1.38 12,120

Volatile Organic Compounds 0.12 1,060

Volatile Organic Compounds (b) 33.37 129,880

Hydrogen Chloride 0.9 7,800

Polychlorinated Biphenyls (PCB) 0.044 381

Chromium VI 0.0089 78

Cadmium 0.0018 16

TOTAL 60.72 369,400

Volatile organic com-
pounds (VOCs) evapo-
rate readily into the air.
VOCs include sub-
stances such as ben-
zene, toluene, methy-
lene chloride, and
methyl chloroform.
(ATSDR, 2008,
http://www.atsdr.cdc.gov/
glossary.html)

Domestic exposure to
VOCs at levels below
currentlyaccepted rec-
ommendations may in-
crease the risk of child-
hood asthma. Measure-
ment of total VOCs may
underestimate the risks
associated with individ-
ual compounds.
(Thorax 2004;59:746-751, ©
2004 BMJ Publishing Group
Ltd & British Thoracic Soci-
ety)

See the back of this fact-
sheet for more informa-
tion about VOCs.

Pollutant levels are from DEQ draft permit #11447 for MXI, paragraphs 13, 14, and 32.
(a) Emissions are from the operation of the boiler unless otherwise indicated.
(b) Emissions from the ethanol recovery facility exhausted from the cooling towers.
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HOW ARE HUMAN HEALTH EFFECTS OF VOLATILE 
ORGANIC COMPOUNDS DETERMINED? 
 The potential for human health effect is related to dose 
and exposure pathway.  That is, the amount of the 
chemical taken into the body over time.  Dose is 
estimated, based on the concentration of the chemical in 
the water.  Human health effects are also related to routes 
of exposure, or exposure pathways.  The three primary 
routes of exposure for humans are: 
 • Ingestion (swallowing),  
 • Respiration (lungs), and 

• Dermal absorption (through the skin). 
If the exposure pathway is incomplete---no human 
contact—there will be no exposure. 
 For most common chemicals, the U.S. Environmental 
Protection Agency (EPA) establishes standards (or 
acceptable levels) for drinking water that are called 
“Maximum Contaminant Levels” (or MCLs).  These 
Levels are based on available health effects data, and other 
factors (technology, for example), for each chemical, and 
are designed to protect municipal drinking water supplies, 
and ensure public safety. 
 Although Maximum Contaminant Levels are not used 
to regulate privately owned wells, the available standards 
are commonly used to evaluate the quality of water in 
them.  Colorado Ground Water Standards set limits for 
concentrations of various chemicals in water supplies not 
known to be slated for domestic use.  These standards 
currently are comparable to the Maximum Contaminant 
Levels.  Drinking water standards are set to 

 
protect against the possibility of health effects from these 
chemicals.   As long as the chemical concentration in 
water used for in-home purposes remains below drinking 
water standards, health effects are unlikely to occur. 
 
WHAT ARE THE HUMAN HEALTH EFFECTS ASSOCIATED 
WITH VOLATILE ORGANIC COMPOUNDS? 
 Many Volatile Organic Compounds may produce 
health effects if humans are exposed to high enough 
concentrations.  Most available toxicity information is 
based on animal testing.  These results are the basis for 
determining human health effects, and serve as the basis 
for setting drinking water and air quality standards. 
 In general, long-term exposure to low concentrations 
of Volatile Organic Compounds in water or air, at or 
above regulatory standards—such as Maximum 
Contaminant Levels, may result in liver or kidney effects.  
These effects may include elevation of serum enzyme 
levels, mild cellular changes and changes in lipid 
metabolism.  At somewhat higher concentrations, 
breathing some of these contaminants may cause irritation 
of the respiratory tract.  The reproductive and 
developmental effects of these contaminants have been 
poorly studied. 
 Chloroform, trichloroethylene (TCE), dichloroethylene 
(DCE), and perchloroethylene (PCE) have been evaluated 
for their carcinogenic potential.  Although health scientists 
disagree whether these chemicals might produce cancer in 
humans, public health officials have taken a cautious 
approach and have set conservative standards accordingly. 
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WHAT ARE VOLATILE ORGANIC COMPOUNDS (VOCS)? 
 
• Volatile Organic Compounds (VOCs) area a group of chemicals that contain organic carbon, and readily 

evaporate – changing from liquids to gases when exposed to air.  Volatile Organic Compounds are usually in 
such solvents as paint wastes, dry cleaning chemicals, furniture stripper, carburetor cleaners and other 
solvents and waste sludges. 

• Volatile Organic Compound Contamination in the environment is mainly the result of the historic disposal 
practices of industrial wastes containing these solvents.  Many of them have been considered hazardous 
materials since the early 1970s, when the first environmental laws were enacted.  Landfills, in particular, 
complied with these laws by adjusting their criteria for acceptance of appropriate landfill material, and 
excluded most industrial waste containing solvents. 

• If used for drinking, cooking, bathing, or irrigation at relatively low concentrations, there is a possibility of 
exposure to Volatile Organic Compounds by:  ingestion (if it is swallowed flowing from a garden hose, for 
example); respiration; or absorption through the skin.  The amount of exposure is related to the concentration 
in water, and other factors. 

• Volatile Organic Compounds generally do not stick (adsorb) to soils at low concentrations, and readily 
evaporate from water and soil when the water is used for irrigation purposes. 


