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Air Toxics 
In addition to the National Ambient Air Quality Standards (NAAQS), EPA 
also regulates air toxics. Most air toxics originate from human-made sources, 
including on-road mobile sources, non-road mobile sources (e.g., airplanes), 
area sources (e.g. dry cleaners) and stationary sources (e.g., factories or 
refineries).  

Mobile Source Air Toxics (MSATs) are a subset of the 188 air toxics defined 
by the Clean Air Act. MSATs are compounds emitted from highway vehicles 
and non-road equipment. Some toxic compounds are present in fuel and are 
emitted to the air when the fuel evaporates or passes through the engine 
unburned. Other toxics are emitted from the incomplete combustion of fuels or 
as secondary combustion products. Metal air toxics also result from engine 
wear or from impurities in oil or gasoline. See document No. EPA420-R-00-
023 (December 2000).  

EPA is the lead Federal Agency for administering the Clean Air Act and has 
certain responsibilities regarding  the health effects of MSATs. See document 
No. EPA400-F-92-004 (August 1994). More recently EPA issued a Final Rule 
on Controlling Emissions of Hazardous Air Pollutants from Mobile Sources, 
66 FR 17229 (March 29, 2001). This rule was issued under the authority in 
Section 202 of the Clean Air Act, and the rule’s preamble provides the 
following summary information regarding the effects and control of MSATs: 

Today’s action addresses emissions of hazardous air pollutants (HAPs) from 
motor vehicles and their fuels. Hazardous air pollutants refer to a range of 
compounds that are known or suspected to have serious health or 
environmental impacts. Motor vehicles are significant contributors to national 
emissions of several hazardous air pollutants, notably benzene, formaldehyde, 
1,3-butadiene, acetaldehyde, and diesel particulate matter and diesel exhaust 
organic gases. 
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In today’s action, we list 21 compounds emitted from motor vehicles that are 
known or suspected to cause cancer or other serious health effects. Our Mobile 
Source Air Toxics (MSAT) list includes various volatile organic compounds 
(VOCs) and metals, as well as diesel particulate matter and diesel exhaust 
organic gases (collectively DPM + DEOG). The selection methodology we 
used to develop this MSAT list, which may be used to add compounds to or 
remove compounds from the list in the future as new information becomes 
available, is also described. In today’s action we also examine the mobile 
source contribution to national inventories of these emissions and the impacts 
of existing and newly promulgated mobile source control programs, including 
our reformulated gasoline (RFG) program, our national low emission vehicle 
(NLEV) standards, our Tier 2 motor vehicle emissions standards and gasoline 
sulfur control requirements, and our proposed heavy duty engine and vehicle 
standards and on-highway diesel fuel sulfur control requirements. Between 
1990 and 2020, we project these programs will reduce on-highway emissions 
of benzene, formaldehyde, 1,3-butadiene, and acetaldehyde by 67 to 76 
percent, and will reduce on-highway diesel PM emissions by 90 percent.  

In the 2001 rulemaking, EPA identified six priority MSATs: acetaldehyde, 
benzene, formaldehyde, diesel exhaust, acrolein, and 1, 3 butadiene (66 FR 
17230). EPA is in the process of assessing the risks of various kinds of 
exposures to these pollutants. The EPA Integrated Risk Information System 
(IRIS) is a database of human health effects that may result from exposure to 
various substances found in the environment. The IRIS database is located at 
http://www.epa.gov/iris. The following toxicity information for the six 
prioritized MSATs was taken from the IRIS database Weight of Evidence 
Characterization summaries. This information is taken verbatim from EPA's 
IRIS database and represents the Agency's most current evaluations of the 
potential hazards and toxicology of these chemicals or mixtures. 
� Under the proposed revised Carcinogen Risk Assessment Guidelines (U.S. 

EPA, 1996), benzene is characterized as a known human carcinogen. 

� Under the Draft Revised Guidelines for Carcinogen Risk Assessment (U.S. 
EPA, 1999), the potential carcinogenicity of acrolein cannot be determined 
because the existing data are inadequate for an assessment of human 
carcinogenic potential for either the oral or inhalation route of exposure.  
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� Formaldehyde is a probable human carcinogen, based on limited evidence 
in humans, and sufficient evidence in animals. 

� Under EPA's 1999 Guidelines for Carcinogen Risk Assessment (U.S. EPA, 
1999), 1,3-butadiene is characterized as carcinogenic to humans by 
inhalation.  

� Acetaldehyde is a probable human carcinogen based on increased 
incidence of nasal tumors in male and female rats and laryngeal tumors in 
male and female hamsters after inhalation exposure. 

� Using U.S. EPA's revised draft 1999 Guidelines for Carcinogen Risk 
Assessment (U.S. EPA, 1999), diesel exhaust (DE) is likely to be 
carcinogenic to humans by inhalation from environmental exposures. 
Diesel exhaust as reviewed in this document is the combination of diesel 
particulate matter and diesel exhaust organic gases. 

As noted, EPA is the lead Federal government agency responsible for the 
establishment of national air quality standards, national guidance and 
guidelines for the uniform and scientifically reliable study of air pollutants. To 
date, neither National Ambient Air Quality Standards for MSATs nor national 
project level guidelines or guidance to study MSATs under various climatic 
and geographic situations have been developed. Such limitations make the 
study of MSAT concentrations, exposures, and health impacts difficult and 
uncertain. Thus, accurate and reliable estimates of actual human health or 
environmental impacts from transportation projects and mobile source air 
toxics are not scientifically possible at this time. 

EPA has also not established toxicity factors for diesel particulate matter, 
although one study asserts that this pollutant accounts for a large portion of 
MSAT health risk in certain situations, using a toxicity factor that is unique to 
California.  
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Project Level MSAT Discussion 

The analysis of air toxics is an emerging field. The U.S. Department of 
Transportation (DOT) and EPA are currently working to develop and evaluate 
the technical tools necessary to perform air toxics analysis, including 
improvements to emissions models and air quality dispersion models. 
Limitations with the existing modeling tools preclude performing the same 
level of analysis that is typically performed for other pollutants, such as carbon 
monoxide. FHWA’s ongoing work in air toxics includes a research program to 
determine and quantify the contribution of mobile sources to air toxic 
emissions, the establishment of policies for addressing air toxics in 
environmental reports, and the assessment of scientific literature on health 
impacts associated with motor vehicle toxic emissions. 

As discussed in Section 3.10, even though reliable quantitative methods do not 
exist to accurately estimate the health impacts of MSATs, it is possible to 
qualitatively assess future MSAT emissions.  Because the amount of MSATs 
emitted are proportional to the amount of vehicle miles traveled (VMT) and 
congestion, it is possible to compare the difference in VMT and congestion 
between the Proposed Action and the No Action alternatives.  This comparison 
will indicate which alternative is likely to produce greater MSAT emissions in 
the future, assuming that other variables, such as the mix of vehicle types and 
age, are the same.  VMT information for the No Action and Proposed Action in 
the year 2030 was obtained from the Pikes Peak Area Council of Governments 
(PPACG).  The PPACG regional air quality model is based upon the peak hour 
traffic conditions.  For the regional air quality planning area, the peak hour 
VMT in 2030 for the Proposed Action Alternative will be slightly higher (less 
than 0.08%) than the No Action.  Therefore, based on this trend in VMT, total 
MSAT emissions are likely to be slightly lower in the future for the No Action 
than the Proposed Action Alternative.  

This method may overestimate the difference in MSAT emissions between the 
alternatives since the VMT trend is based only upon the peak hour.  It is logical 
that congestion is very likely to reduce the peak hour VMT in the No Action 
Alternative, when compared to the Proposed Action Alternative.  This may 
occur because vehicles are anticipated to travel much slower due to the 
inadequate traffic operations expected on Woodmen Road in the No Action 
Alternative.   
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Traffic operations analysis performed on signalized intersections along the 
corridor indicated that congestion in the No Action Alternative on Woodmen 
Road would result in 2 intersections operating at capacity (Level of Service D) 
and 15 intersections operating over capacity (Level of Service E or F) in the 
year 2030.  With these congested conditions during the peak hour, it is likely 
that congestion would also occur over more hours of the day.  Therefore, 
although the peak hour VMT may be lower for the No Action alternative than 
the Proposed Action, it is very possible that the daily VMT may actually be 
higher due to congestion.  This could occur since vehicles would be on the road 
longer and, as a result, would be more likely to take less efficient (i.e., longer) 
travel routes, thereby increasing daily VMT. On the other hand, the improved 
capacity from the Proposed Action, when all 23 signalized intersections will 
operate at a Level of Service D or better, will result in more efficient trips.  
However, this may attract more vehicles, thus increasing daily VMT and 
offsetting any performance advantage from improved traffic operations. 

Unavailable Information for Project 
Specific MSAT Impact Analysis 

The science and modeling of project specific MSAT impacts has not developed 
to the point where there is certainty or scientific community acceptance on 
predicting the impacts. Accordingly, information on MSAT impacts on any of 
the alternatives in this EA is not available, and the means to obtain this 
information have not been fully developed. When this is the case, 40 CFR 
1502.22(b) requires FHWA to address four provisions: 1) A statement that 
such information is incomplete or unavailable; 2) A statement of the relevance 
of the incomplete or unavailable information to evaluating reasonably 
foreseeable significant adverse impacts on the human environment; 3) A 
summary of existing credible scientific evidence which is relevant to 
evaluating the reasonably foreseeable significant adverse impacts on the human 
environment; and 4) The agency's evaluation of such impacts based upon 
theoretical approaches or research methods generally accepted in the scientific 
community. These provisions are addressed as follows:  
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1. Project specific MSAT analysis is an emerging field and the science has 
not been fully developed and is therefore unavailable. FHWA is aware that 
MSAT releases to the environment may cause some level of pollution. 
What is not scientifically definable is an accurate level of human health or 
environmental impacts that will result from the construction of new 
transportation facilities or modification of existing facilities. Project-level 
MSAT risk assessment involves four major steps: emissions modeling, 
dispersion modeling in order to estimate ambient concentrations resulting 
from the estimated emissions, exposure modeling in order to estimate 
human exposure to the estimated concentrations, and then final 
determination of health impacts based on the estimated exposure. Each of 
these steps is currently encumbered by technical shortcomings that prevent 
a formal determination of the MSAT impacts of this project. The emissions 
model (MOBILE6.2) is based on limited data raising concerns over the 
accuracy of the final estimates. Further the particulate emissions rates from 
MOBILE6.2 are not sensitive to vehicle speed, which is an important 
determinant of emissions rates (this is a shortcoming for diesel particulate 
matter, but not the remaining priority MSATs) or acceleration. Given 
uncertainties in the emissions estimation process, subsequent calculated 
concentrations would be equally uncertain. But beyond this, the available 
dispersion models have not been successfully validated for estimating 
ambient concentrations of particulate matter or reactive organic MSATs. 
Available exposure models are not well designed to simulate roadside 
environments. Finally, the toxicity value of at least one of the priority 
MSATs, that of diesel particulate matter, has not been nationally 
established, which would prevent the determination of health impacts of 
this pollutant even if the other necessary tools were available. Thus, current 
scientific techniques, tools, and data make it impossible to accurately 
estimate actual human health or environmental impacts from MSATs that 
would result from a transportation project. 
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2. Without this project specific MSATs analysis, it is impossible to 
quantitatively evaluate the air toxic impacts at the project level. Therefore, 
this unavailable or incomplete information is very relevant to 
understanding the "significant adverse impacts on the human 
environment,” since the significance of the likely MSAT levels cannot be 
assessed. 

3. Research into the health impacts of MSATs is ongoing. For different 
emission types, there are a variety of studies that show that some either are 
statistically associated with negative health outcomes through 
epidemiological studies (frequently based on emissions levels found in 
occupational settings) or that animals demonstrate negative health 
outcomes when exposed to large doses. There have been other studies and 
papers that suggest MSATs have health impacts. However, noting that 
unresolved issues still remain, the Health Effects Institute, a non-profit 
organization jointly funded by EPA and industry, has undertaken a major 
series of studies to determine whether MSAT hot spots exist and what the 
health implications are if they do. The final summary of these studies is not 
expected to be completed for several more years.  
 
Recent studies have been reported to show that close proximity to 
roadways is related to negative health outcomes -- particularly respiratory 
problems1. Yet these studies are often not specific to MSATs. Instead they 
have encompassed the full spectrum of both criteria pollutants and other 
pollutants. Thus it is impossible to determine whether MSATs are 
responsible for the health outcomes or the criteria pollutants. 
 
There is also considerable literature on the uncertainties associated with the 
emissions modeling process. The most significant of these is an assessment 
conducted by the National Research Council of the National Academy of 
Sciences, entitled “Modeling Mobile-Source Emissions” (2000). This 
review noted numerous problems associated with then current models, 
including the predecessor to the current MOBILE 6.2 model. The review 
found that, “significant resources will be needed to improve mobile source 
emissions modeling.” The improvements cited include model evaluation 
and validation, and uncertainty analysis to raise confidence in the model’s 
output.  
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While the release of MOBILE 6.2 represents an improvement over its 
predecessor, the MSAT emission factors have not been fully validated due 
to limits on dispersion modeling and monitoring data. The  
MOBILE 6.2 model is currently being updated and its results  
will not be evaluated and validated for several years.  
 
1 South Coast Air Quality Management District, Multiple Air Toxic Exposure Study-II 

(2000); Highway Health Hazards, The Sierra Club (2004) summarizing 24 Studies on the 

relationship between health and air quality); NEPA's Uncertainty in the Federal Legal 

Scheme Controlling Air Pollution from Motor Vehicles, Environmental Law Institute, 35 

ELR 10273 (2005) with health studies cited therein. 

4. Even though there is no accepted model or accepted science for 
determining the impacts of project specific MSATs, as noted above, EPA 
predicts that its national control programs will result in meaningful future 
reductions in MSAT emissions, as measured on both a per vehicle mile and 
total fleet basis. FHWA believes that these projections are credible, 
because the control programs are required by statute and regulation. Also, 
since the Proposed Action results in reduced VMT in the project area 
relative to the No Action Alternative, FHWA is confident that MSAT 
emissions will also be lower in the project area in the design year (2030). 
There could be slightly elevated but unquantifiable increases in MSATs to 
residents and others in a few localized areas where VMT increase, which 
may be important particularly to any members of sensitive populations, but 
there will likely be decreases in MSAT emissions in other locations where 
VMT are reduced. However, no sensitive populations (e.g., nursing homes 
or schools) are currently located along the corridor.  Because MSAT 
emissions on a per VMT basis are expected to decline due to EPA’s 
control program, and because the Proposed Action would result in a 
reduction in VMT relative to the No Action Alternative, FHWA does not 
believe that there will be significant adverse impacts on the human 
environment. 

 

 

 

   


