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What is a 
nonattainment 

area? 

A “nonattainment area” 
is a locality where air 
pollution levels 
persistently exceed 
National Ambient Air 
Quality Standards 
(NAAQS). 

Federal and state 
regulations 

 NEPA 

 CEQ Regulations 

 Clean Air Act 

 Transportation 
Conformity Rule 

 Colorado Air 
Pollution 
Prevention and 
Control Act 

Criteria pollutants 

 Ozone (O3) 

 Carbon monoxide 
(CO) 

 Particulate matter 
10 microns or less 
(PM10) 

 Particulate matter 
2.5 microns or less 
(PM2.5) 

 Nitrogen dioxide 
(NO2) 

 Sulfur dioxide 
(SO2) 

 Lead (Pb) 

5.10 Air Quality 

This section presents the air quality analysis for the study area. 
The discussion includes air quality concerns, emissions of 
interest, evaluation methodology, potential impacts, and 
mitigation evaluations. 

5.10.1 What are air quality concerns and why are they 
important to this project? 

Air pollution comes from many different sources: stationary 
sources, such as factories, power plants, and dry cleaners; on- 
and off-road mobile sources, such as cars, buses, planes, trucks, 
and trains; and naturally occurring sources, such as windblown 
dust and emissions from vegetation. 

The primary air quality concerns of the I-70 East highway 
improvements focus on local population exposure to criteria 
pollutants—specifically, particulate matter, carbon monoxide, 
and ozone; mobile source air toxics (MSATs); and fugitive dust 
from construction activities. Greenhouse gases, while not an 
exposure issue, also are of interest due to climate change 
concerns. 

Criteria pollutants 

The Clean Air Act of 1970 (CAA), as amended, identifies six 
commonly found air pollutants, also known as criteria 
pollutants. Each of the criteria pollutants has been proven 
through scientific study to have adverse effects on human health 
and the environment and/or property (see Attachment J, Air 
Quality Technical Report, for health effects of the criteria 
pollutants). 

The criteria pollutants for which National Ambient Air Quality 
Standards (NAAQS) have been set by the EPA are ozone, carbon 
monoxide, particulate matter (PM10 and PM2.5), nitrogen dioxide, 
sulfur dioxide, and lead. The Environmental Protection Agency 
(EPA) and state and local air quality agencies track these 
criteria pollutants through actual measurements of pollutant 
concentrations in the air at monitoring sites across the nation, 
including in the Denver region. 

Of the NAAQS criteria pollutants, only carbon monoxide, PM10, 
and ozone have been of concern in the Denver region, as present 
and/or historical monitoring data have shown exceedances of the 
standards. Of these three, ozone is the only pollutant for which 
the region is currently in nonattainment. The Denver region was 
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re-designated to attainment/maintenance status for PM10 and 
carbon monoxide. 

Ground-level ozone 

Ozone is a pollutant created by the chemical reaction of volatile 
organic compounds and nitrogen oxides in the presence of 
sunlight. The ozone molecule is formed through this chemical 
transformation, which typically occurs downwind from the 
volatile organic compounds and nitrogen oxides emission 
sources. As a result, ozone is considered a regional issue rather 
than a localized street or intersection issue, and an individual 
highway project will typically have little or no effect on regional 
ozone concentrations. Ozone is evaluated using the volatile 
organic compounds and nitrogen oxides emission precursors in 
an emission inventory burden analysis instead of using a 
localized, or hotspot, analysis as is typical for particulate matter 
and carbon monoxide. 

As of 2012, the Denver region is classified as nonattainment for 
the 8-hour 1997 and 2008 ozone standards. The region was 
originally designated under the 1-hour standard, which has 
since been replaced with an 8-hour standard in 1997 and 
updated in 2008 (the 1-hour standard no longer is applied or 
evaluated for projects). 

Particulate matter 

Particulate matter is a complex mixture of very small particles 
and liquid droplets classified as either inhalable coarse-sized 
particles (PM10 refers to particles 10 microns or less) or fine 
particles (PM2.5 refers to particles 2.5 microns or less). 
Particulate matter includes diesel tailpipe emissions; road, 
brake, and tire dust; and dust from construction activities 
(particulate matter is not a major component of emissions from 
gasoline-powered vehicles, which are the predominant source of 
traffic in this corridor). 

PM10 has been a concern in the Denver region in the past, but 
the region is currently in attainment/maintenance for this 
pollutant. The Denver PM10 nonattainment area was re-
designated to attainment/maintenance status by the EPA on 
September 16, 2002 (EPA, 2002) and has maintained the 
NAAQS since that time. 

Denver is in attainment for both the 1997 and 2006 PM2.5 
standards. There has been one exceedance of the 24-hour PM2.5 

standard since 1999, which occurred at the Denver Continuous 
Air Monitoring Program (CAMP) monitoring station in 2001. 
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Carbon monoxide 

Carbon monoxide is a colorless, odorless gas emitted directly 
from vehicle tailpipes as a product of incomplete combustion. 
Because of this, carbon monoxide tends to concentrate at busy 
intersections with high vehicle delays and congestion. 

Carbon monoxide has been a concern in the Denver region in the 
past, but the region was re-designated to an attainment/ 
maintenance area for this pollutant in December 2001 (EPA, 
2001). 

Mobile source air toxics 

As part of the Hazardous Air Pollutants (HAP) Program of the 
CAA Amendments of 1990, EPA has identified approximately 
188 pollutants that are known to cause health problems. 
Generally, the HAP pollutants are not monitored, and the EPA 
has not established exposure thresholds and concentration 
standards for them. This is an ongoing area of study, but to date 
no limits have been set. Therefore, projects cannot be assessed 
for compliance or impacts as might be done for criteria 
pollutants. However, modeling information on emissions can be 
provided for comparison purposes. 

Of the 188 HAP toxic air pollutants, 21 have been identified by 
the EPA as Mobile Source Air Toxics (MSATs; see box to the 
right). MSATs are compounds emitted from motor vehicles and 
motorized equipment that are known or suspected to cause 
cancer or other serious health and environmental effects. 

Of the 21 MSATs, the EPA has indicated that the majority of 
adverse health effects come from seven pollutants, which FHWA 
has labeled as priority MSATs for NEPA studies. The pollutants 
are benzene, formaldehyde, naphthalene, diesel particulate 
matter/diesel exhaust organic gases, acrolein, 1,3-butadiene, and 
polycyclic organic matter (see Attachment J, Air Quality 
Technical Report, for health effects of the seven priority MSAT 
pollutants). Based on FHWA’s analysis using the EPA’s air 
quality models, diesel particulate matter is the dominant MSAT 
of concern. 

The EPA has programs to reduce emissions of many MSATs 
through control technologies and other methods. Primary among 
these is EPA’s Control of Hazardous Air Pollutants from Mobile 
Sources: Final Rule to Reduce Mobile Source Air Toxics, issued 
February 26, 2007, to lower emissions of benzene and other air 
toxics. Tools and techniques for assessing MSATs are limited, 
however, and there are no approved exposure-concentration 
limits. 

Mobile source air 
toxics 

MSATs include seven 
pollutants designated 
by EPA as having 
serious health and/or 
environmental effects. 

1. Benzene 

2. Formaldehyde 

3. Naphthalene 

4. Diesel particulate 
matter/Diesel 
exhaust organic 
gases 

5. Acrolein 

6. 1,3-Butadiene 

7. Polycyclic organic 
matter 

Of these, diesel 
particulate matter has 
become the primary 
MSAT of concern. 
Diesel particulate 
matter is made up of 
the fine particles 
emitted from heavy 
diesel vehicles, such 
as freight/delivery 
trucks and construction 
equipment. 
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In response to concerns from Denver and residents about the 
effects of MSATs on the communities of north Denver and 
Commerce City, CDOT will provide additional air quality data to 
the Denver Department of Environmental Health to use in an 
update to their Good Neighbor study, most recently published in 
2007. This study will provide a cumulative assessment of 
emissions from point and mobile sources, as well as ambient 
MSAT concentrations in the area. 

Greenhouse gases 

Greenhouse gases trap heat and make the planet warmer. The 
primary sources of greenhouse gas emissions in the United 
States are from electricity production, transportation, industry, 
commercial and residential activities, and agriculture. Most of 
the emissions are due to burning fossil fuels, such as petroleum, 
coal, and natural gas. Others are due to the handling and waste 
management of certain chemicals. Recent concerns with climate 
change (global warming) have prompted directives to reduce 
greenhouse gases, of which carbon dioxide is the primary 
component. 

The full effects of global warming caused by greenhouse gases 
are largely unknown but potentially very serious, including 
changes in precipitation causing flooding and drought; heat 
waves; warming of the oceans with the associated melting of the 
ice caps and rising sea levels; and higher acidity in the oceans. 

Fugitive construction dust 

Fugitive dust in the lower atmosphere is a type of particulate 
matter. It can be harmful to humans and the environment. 
Fugitive dust has been linked to asthma, emphysema, chronic 
obstructive pulmonary disease, bronchitis, and heart disease. It 
is also a component of haze, which causes visibility problems. It 
has both natural and man-made causes. Natural examples of 
fugitive dust include wind erosion and wildfires. Human activies 
that cause fugitive dust include agriculture, construction, 
commercial and industrial operations, burning materials, vehicle 
exhaust, and travel (for example, unpaved roads, tire wear, and 
brake dust). The term “fugitive” refers to the widespread or 
open-area sources of the dust as compared to a single-point 
source, such as a smokestack. 

Fugitive construction dust is only one component of lower 
atmospheric dust and particulate matter, but it is singled out for 
special consideration because of the potential effects on people 
within or near a major construction project such as I-70 East. 
Dust particles can be so small that they pass through the nasal 
cavity and into the lungs to cause damage. Also, toxic and 
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What is a hotspot 
analysis? 

A hotspot analysis is 
an estimation of likely 
future localized 
pollutant 
concentrations and a 
comparison of those 
concentrations to the 
relevant NAAQS. 

The small scale of the 
analysis (at the level of 
a congested highway 
interchange, for 
example) allows for a 
detailed examination of 
portions of the project 
area with the worst air 
quality, to determine 
whether they will meet 
the NAAQS under 
various project 
alternatives. 

The term hotspot 
analysis is used for 
convenience for the 
following analysis. It is 
not used for air quality 
conformity purposes. 

cancer-causing chemicals can attach to dust and produce much 
more profound effects when inhaled. These situations may be 
worsened during construction projects requiring longer 
durations to complete. 

5.10.2 Have there been any changes to the air quality 
resources or to the analysis process since the release 
of the 2008 Draft EIS? 

The air quality analysis for this Supplemental Draft EIS differs 
from the 2008 Draft EIS because of the new alternative, new 
regulations and guidance, and other changes, as follows: 

 EPA mobile emissions modeling software has been 
updated from MOBILE to the Motor Vehicle Emissions 
Simulator (MOVES). 

 For the carbon monoxide analysis, a worst-case scenario 
consisting of the highest traffic volumes (from 2035) and 
the highest emissions rates (from 2010) has been modeled 
for this document rather than all of the locations modeled 
in the 2008 Draft EIS. If modeling the worst-case location 
produces emissions results that do not exceed the carbon 
monoxide standard, it can be understood that the other 
locations will meet the standard as well. 

 For the analysis of PM10, a quantitative analysis is added 
where a qualitative analysis was used in the 2008 Draft 
EIS. The quantitative analysis is being conducted to 
better characterize potential PM10 impacts in relation to 
the NAAQS, and is a new method of analysis just starting 
to be considered across the country. 

 A year of peak emissions sensitivity analysis was 
conducted for PM10 to verify (or determine otherwise) that 
emissions are the highest during the design year of 2035. 

 The number of MSATs to be analyzed rose from six to 
seven. The MSAT analysis includes emission inventories 
for the following pollutants: acrolein, benzene, 1,3-
butadiene, formaldehyde, naphthalene, and polycyclic 
organic matter, plus diesel particulate matter. 

 New expanded study areas were defined for the regional 
and hotspot analyses (see box to the right). 

 The design year has changed from 2030 to 2035. Where 
the 2008 Draft EIS included emissions estimates for 1990 
and 2001, they have been dropped because they were 
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based on data from different sources that did not result in 
meaningful trends, and are no longer current time 
periods important to this project horizon. 

 An analysis of greenhouse gas emissions has been added 
to the air quality analysis for this document. 

 Traffic data from the DRCOG regional travel demand 
modeling software is being used for this document. 

In addition to the changes listed above, the approach for this 
document goes beyond federal requirements in several areas 
because of air quality concerns expressed during the public 
involvement process for the 2008 Draft EIS. These changes 
include: 

 Use of the full set of background emissions resulting from 
nearby point source emission sources. Standard 
procedures only include mobile source emissions to 
analyze impacts. 

 A comparison between 2010 baseline emissions and the 
year 2035 along with inventories for each intervening 
five-year increment (2015, 2020, 2025, and 2030). 

 Analysis of all alternatives under consideration in the 
Supplemental Draft EIS, including the No-Action 
Alternative. 

Interagency consultation 

Interagency Consultation was re-visited to support the air 
quality analysis of carbon dioxide, PM10, and other pollutants. 
Section 93.105 of the Transportation Conformity Rule requires 
an Interagency Consultation process, which was used to 
establish the methodology and requirements for both conformity 
and NEPA. Because this is the Supplemental Draft EIS, the 
purpose of this EIS is not to determine regional or project-level 
conformity. The air quality analysis for this document followed 
conformity requirements to ensure air quality conformity 
methods will be met in the Final EIS. As the project sponsor, 
CDOT initiated consultation with the CDPHE/Air Pollution 
Control Division (APCD), EPA, and FHWA through working 
group meetings, informal correspondence (e.g., e-mail), and a 
formal Interagency Consultation meeting. This group effort 
resulted in a common understanding of the assumptions and 
methodology to be used for conducting the air quality analyses. 
Specific items established through the Interagency Consultation 
process include: 
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 Geographic area covered by the analysis 

 Emissions model, air dispersion models, and input 
parameters used in the analysis 

 Years of analysis 

 Specific pollutants to analyze 

 Whether and how to estimate road and construction dust 
emissions 

 Nearby emissions sources to be considered 

 Background monitors and concentrations for the hotspot 
analyses 

 Intersections and/or interchange areas for the hotspot 
analyses 

 Project-specific data assumptions 

 Appropriate placement of receptors for the hotspot 
analyses 

These assumptions were documented in an Air Quality Protocol 
that was reviewed by the consulting agencies and updated 
through the Interagency Consultation process. The Protocol is 
included as Appendix A to Attachment J, Air Quality Technical 
Report. 

5.10.3 What study area was used to analyze air quality? 

The air quality analyses for I-70 East are based on both a large 
geographic study area that encompasses the corridor and 
surrounding neighborhoods and localized hotspot areas that are 
focused on an intersection or interchange. These study areas are 
shown in Exhibit 5.10-1. 

Sources of air pollution within the study area are mainly a result 
of traffic and industrial activity. Moderate to heavy traffic along 
north-south arterials, as well as the I-70 corridor itself, are 
major local contributors of traffic-related air pollution in the 
study area. The study area contains several areas of moderate- 
to high-intensity industrial activity, so it is prone to several 
point sources of air pollution, along with the commercial traffic 
and railroads associated with those activities. 
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Exhibit 5.10-1. Air quality study areas 

 

5.10.4 What are the existing conditions for air quality? 

The Denver metropolitan area is located in the South Platte 
River drainage area, with mountains located to the west and 
relatively high terrain to the south and north. Under certain 
meteorological conditions, the local topography has the tendency 
to trap pollutants, resulting in elevated ambient concentrations. 
The pollutants can be trapped under strong atmospheric 
temperature inversions that inhibit dispersion and cause poor 
air quality. 

Existing air quality conditions are described in this subsection in 
terms of the Denver region’s attainment and nonattainment 
status for criteria pollutants, the status of the project as it 
relates to transportation conformity requirements, and the 
estimated 2010 emissions levels based on modeling of criteria 
pollutants, MSATs, and greenhouse gases. 
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Existing conditions—criteria pollutant emissions 

EPA air quality status 

As of December 2012, all areas in Colorado were in attainment 
of all NAAQS criteria pollutants except for ground-level ozone. 
Seven counties in the Denver metropolitan area and portions of 
two counties in the Colorado North Front Range are currently 
designated as nonattainment for exceeding the 1997 and 2008 8-
hour ozone standards. 

The Denver region was previously designated nonattainment for 
carbon monoxide and PM10. The region was re-designated to 
attainment/maintenance status (see box to the right) for carbon 
monoxide by the EPA on January 14, 2002, and for PM10 by the 
EPA on September 16, 2002 (EPA, 2002). Denver is in 
attainment for both the 1997 and 2006 PM2.5 standards. There 
have not been any exceedances of the carbon monoxide standard 
at any of the four monitoring stations in the study area since 
1999. There has been one exceedance of the 24-hour PM2.5 

standard in 2001 at the CAMP station. Monitoring stations in 
the study area were shown previously in Exhibit 5.10-1. 

Transportation conformity 

Regional and project-level conformity applies to transportation 
projects in air quality nonattainment and attainment/ 
maintenance areas. To pass regional conformity, the project 
must be included in a conforming RTP and TIP. Project level 
conformity also includes a hotspot analysis in carbon monoxide 
areas and for projects of air quality concern in PM areas. 
Additionally, in PM areas, the project must comply with any 
control measures in the applicable State Implementation Plan. A 
project cannot create new air quality violations, increase the 
frequency of these violations, or exacerbate the severity of them. 
Furthermore, the design and concept for the proposed project 
must be adequately defined and must remain consistent with the 
project’s definition in the conforming RTP and TIP. 

If the project changes in concept or design during the planning 
process, or if it was not originally included in the RTP and TIP, 
the regional emission analysis will need to be revisited and a 
conformity determination completed before the project could 
proceed (40 CFR 93.107). This is the case with I-70 East. There 
are some elements of the alternatives included in the 2035 
MVRTP (DRCOG, 2011), but, none of the alternatives are fully 
included in the fiscally constrained RTP and TIP. Funding must 
be identified for I-70 East and an amendment to the RTP and 
TIP will be necessary before the FHWA issues a Record of 
Decision. 

Attainment/ 
Maintenance 

Status 

Any geographic region 
of the United States 
previously designated 
nonattainment 
pursuant to the CAA 
Amendments of 1990 
and subsequently 
redesignated to 
attainment subject to 
the requirement to 
develop a maintenance 
plan under section 
175A of the CAA, as 
amended.  
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Because this is the Supplemental Draft EIS, the purpose of this 
EIS is not to determine regional or project-level conformity. As a 
proactive measure, a project-level analysis was performed to 
evaluate whether alternatives of the project would meet the 
relevant NAAQS and conformity, if implemented. The actual 
regional and project-level conformity determination will be made 
during the Final EIS. 

Emission inventories—criteria pollutants 

Emission inventories were developed for the NAAQS criteria 
pollutants. Emission inventories are modeled estimates of the 
total daily pollutant emissions expected to be generated as a 
result of the implementation of each Build Alternative. The year 
2010 is used to represent existing levels of emissions, since this 
year is consistent with the base year of the DRCOG regional 
travel demand model and the conformity determination for the 
RTP and TIP. Existing emissions of criteria pollutants (or their 
precursors, as defined in Section 5.10.1) in the I-70 air quality 
study area are shown in Exhibit 5.10-2. 

Exhibit 5.10-2. Existing (2010) criteria pollutant emissions (study area, tons per day) 

Pollutant January July 

Volatile organic compounds (Ozone precursor) 3.46 3.51 

Nitrogen oxides (Ozone precursor) 15.95 15.25 

Carbon monoxide 54.22 56.53 

PM10 0.95 0.70 

PM2.5 0.77 0.54 

Sulfur dioxide* 0.09 0.07 

Note: Because lead has been eliminated from on-road vehicle fuels, it is no longer a pollutant of concern from 
roadway emissions, so it is not included in the analysis of criteria pollutants. 
*Sulfur dioxide was analyzed because it is a pollutant of general air quality concern and contributes to the 
overall conditions of the study area. Sulfur dioxide is not considered a transportation-related criteria pollutant. 

Existing conditions—MSAT emissions 

Although FHWA guidance recommends a quantitative analysis 
of MSATs, there are no national standards. Knowledge of 
MSATs is progressing and research continues. FHWA has issued 
interim guidance (Marchese, 2012) that addresses incomplete or 
unavailable information related to MSATs, and that language is 
included in Attachment J, Air Quality Technical Report. The 
technical report also contains information about national MSAT 
trends and ongoing MSAT research. 
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Emission inventories—MSATs 

Emission inventories were modeled for the seven MSATs. The 
year 2010 is used to represent existing levels of emissions, since 
this year is consistent with the base year of the DRCOG regional 
travel demand model and the conformity determination for the 
RTP and TIP. Existing MSAT emissions in the I-70 air quality 
study area are shown in Exhibit 5.10-3. 

Exhibit 5.10-3. Existing (2010) MSAT emissions (study area, tons per day) 

Pollutant January July 

Benzene 0.069  0.096  

Formaldehyde 0.052  0.056  

1,3-Butadiene 0.010  0.012  

Acrolein 0.004  0.004  

Naphthalene 0.007  0.008  

Polycyclic organic matter 0.003  0.003  

Diesel particulate matter 0.395  0.398  

Existing conditions—Greenhouse gas emissions 

The daily greenhouse gas emission inventories were estimated 
by CDPHE/APCD to be 4,064 tons per weekday in January 2010 
and 4,318 tons per weekday in July 2010. There are no specific 
requirements for conducting a greenhouse gas analysis for a 
NEPA project. To date, no national standards have been 
established regarding greenhouse gases, nor has the EPA 
established criteria or public health and safety thresholds for 
ambient greenhouse gas emissions pursuant to its authority to 
establish motor vehicle emission standards for carbon dioxide 
under the CAA. 

The Air Quality Protocol developed through the Interagency 
Consultation process calls for the reporting of global, national, 
statewide, and regional emissions of greenhouse gases to provide 
context for the study area emissions calculated for the I-70 
alternatives. Greenhouse gases are different from other air 
pollutants evaluated in federal environmental reviews because 
their impacts are not localized or regional due to their rapid 
dispersion into the global atmosphere. The affected environment 
for carbon dioxide and other greenhouse gas emissions is the 
entire planet. In addition, from a quantitative perspective, global 
climate change is the cumulative result of numerous and varied 
emissions sources (in terms of both absolute numbers and types), 
each of which makes a relatively small addition to global 
atmospheric greenhouse gas concentrations. In contrast to broad 
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scale actions such as actions involving an entire industry sector 
or very large geographic areas, it is difficult to isolate and 
understand the greenhouse gas emissions impacts from a 
particular transportation project. Furthermore, there is 
currently no scientific methodology for attributing specific 
climatological changes to a particular transportation project’s 
emissions. 

FHWA has concluded, based on the nature of greenhouse gas 
emissions and the exceedingly small potential greenhouse gas 
impacts of the proposed action, that the greenhouse gas 
emissions from the proposed action will not result in “reasonably 
foreseeable adverse impacts on the human environment” (40 
CFR 1502.22(b)). 

The transportation sector is the second largest source of total 
greenhouse gas emissions in the U.S., behind electricity 
generation. According to data from the Inventory of Greenhouse 
Gas Emissions and Sinks, 1990-2010 (EPA, 2011), the 
transportation sector was responsible for approximately 27 
percent of all anthropogenic (human caused) greenhouse gas 
emissions in the U.S. in 2010. Carbon dioxide makes up the 
largest component of these greenhouse gas emissions. The U.S. 
Energy Information Administration calculates that U.S. 
transportation carbon dioxide emissions currently account for 
about 6 percent of worldwide carbon dioxide emissions. 

While the contribution of greenhouse gases from transportation 
in the U.S. as a whole is a large component of U.S. greenhouse 
gas emissions, as the scale of analysis is reduced, the greenhouse 
gas contributions become quite small. Exhibit 5.10-4 presents 
the relationship between current and projected state and global 
motor vehicle carbon dioxide emissions, as well as information 
on the scale of the project relative to statewide travel activity. 

Exhibit 5.10-4. Existing (2010) greenhouse gas emissions  

Carbon dioxide emissions 
(million metric tons1) Colorado motor vehicle 

emissions, 
% of global total 

Project study area VMT,
% of statewide VMT 

Global 
Colorado motor 

vehicle 

29,670 24.1 0.0813% 4.7% 
1These estimates are from the Energy Information Administration’s International Energy Outlook 2010, and are 
considered the best-available projections of emissions from fossil fuel combustion. These totals do not include 
other sources of emissions, such as cement production, deforestation, or natural sources; however, reliable future 
projections for these emissions sources are not available. 
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Based on emissions estimates from EPA’s MOVES model and 
global carbon dioxide estimates and projections from the Energy 
Information Administration, carbon dioxide emissions from 
motor vehicles in the entire state of Colorado contributed less 
than one tenth of one percent of global emissions in 2010 (0.0813 
percent). 

The VMT in the project study area is about 4.7 percent of total 
VMT in the state. While there is not an exact correlation 
between VMT and emissions, there is a very strong relationship 
between the two, so it could reasonably be stated that the 
greenhouse gas emissions in the study area are roughly 5 
percent of total statewide emissions from motor vehicles in 2010. 

5.10.5 What process was used to analyze air quality? 

The air quality analysis procedures for this document build upon 
the air quality analysis conducted for the 2008 Draft EIS. In 
some cases, the process was repeated, possibly with 
modifications, and in some cases, sensitivity tests were 
conducted and combined with the results from the 2008 Draft 
EIS analysis to arrive at new and/or revised conclusions. For 
some pollutants, new guidance from EPA and/or FHWA affected 
the analysis methodology. 

There are many pollutants being considered as part of the air 
quality analysis for I-70 East. While similarities exist, the 
methodology for estimating pollution concentrations is specific to 
each pollutant. There also are separate requirements and 
procedures for conducting analyses for transportation conformity 
and NEPA. 

The approach outlined here goes beyond federal requirements in 
several areas so that air quality concerns expressed during the 
public involvement process can be addressed. These procedures 
are specific to this project only and should not be considered a 
precedent for other CDOT projects in the Denver region or the 
state of Colorado. The following subsections summarize the air 
quality study area and the methodologies used for the carbon 
monoxide and PM10 hotspot analyses and the emissions 
inventory burden analysis for NAAQS criteria pollutants, 
MSATs, and greenhouse gases. Additional details of the analysis 
are in Attachment J, Air Quality Technical Report. 

Carbon monoxide hotspot methodology 

The Denver region is an attainment/maintenance area for the 
pollutant carbon monoxide. Because of this, a quantitative 
project-level hotspot analysis was conducted for this 
Supplemental Draft EIS. The Transportation Conformity Rule 
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requires that emissions from a proposed FHWA or FTA project—
when considered with existing background concentrations—will 
not cause or contribute to any new violations, worsen existing 
violations, or delay timely attainment of the NAAQS or any 
required interim emissions reductions or other milestones. These 
criteria are satisfied for projects in carbon monoxide attainment/ 
maintenance areas using a hotspot analysis. 

The Denver region originally received a nonattainment 
designation because of carbon monoxide levels in 1978, when it 
exceeded both the 1-hour and 8-hour NAAQS limits for carbon 
monoxide. The trends through the 1980s and mid-1990s, 
however, primarily exceeded only the 8-hour standard. The last 
time Denver exceeded the 1-hour standard occurred prior to 
1990, according to the Carbon Monoxide Maintenance Plan for 
the Denver Metropolitan Area (Colorado Air Quality Control 
Commission, December 15, 2005). Because of this, the 8-hour 
standard is used as the basis for the carbon monoxide hotspot 
analysis. As long as the estimated concentrations for the 
relevant pollutants in these areas of interest are equal to or 
lower than the NAAQS, the project will demonstrate that CAA 
conformity requirements are met. 

The carbon monoxide hotspot analysis for conformity purposes 
also serves as the analysis for NEPA. While the conformity 
regulations only require the analysis of a preferred alternative, 
this carbon monoxide hotspot analysis includes all of the 
alternatives for NEPA purposes. Exhibit 5.10-5 shows the 
modeling process used for the quantitative carbon monoxide 
hotspot analysis. 
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Exhibit 5.10-5. Modeling process for the carbon monoxide hotspot analysis 

 

Traffic data in the form of future traffic volumes, vehicle miles of 
travel, and travel speeds from the 2035 DRCOG regional travel 
demand model simulates the activities that generate emissions 
from on-road motor vehicles. The No-Action Alternative and 
Revised Viaduct Alternative both have options that shift I-70 
south or north. These shifts have no impact on traffic circulation 
and are each considered a single alternative for the purpose of 
generating emissions from on-road motor vehicles. 

Local meteorological conditions, fuel specifications, and 
emissions control programs are input into EPA’s MOVES2010b 
model, in addition to the travel model results. The MOVES 
model uses this information to estimate on-road mobile-source 
(i.e., vehicle) emissions. 

Emissions rates produced by MOVES then are fed into the 
CAL3QHC air quality dispersion model. CAL3QHC takes the 
carbon monoxide emissions rates and travel information from 
vehicles operating on the local roads and highways, tracks the 
emissions as they flow through the air for a daily (24-hour) time 
period, and estimates maximum daily concentrations at near-
road receptors in the study area. 

Model selection 

As required by the Transportation Conformity Rule, an 
emissions model and an air quality dispersion model were 
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selected through the Interagency Consultation process. EPA’s 
MOVES was selected for use at the project scale to estimate 
emissions for each roadway link in the carbon monoxide hotspot 
study area. MOVES is the approved and recommended 
emissions model for carbon monoxide hotspot analyses for 
conformity determinations (EPA-420-B-12-010). 

EPA’s CAL3QHC model was selected for the air dispersion 
analysis and estimation of pollutant concentrations at receptors 
in and around the carbon monoxide hotspot study area. 
CAL3QHC combines a steady-state dispersion model with a 
traffic model to calculate delays and queues at signalized 
intersections. CAL3QHC is one of the approved and 
recommended air dispersion models for analyzing carbon 
monoxide impacts at intersections. 

Locations to model 

The intersection location(s) for the carbon monoxide hotspot 
analysis were determined through the Interagency Consultation 
process. The Transportation Conformity Rule requires modeling 
of intersection locations that are or will be at level of service 
(LOS) D or worse (see box to the right). In the case of the I-70 
project, this would be dozens of intersections. The 2008 Draft 
EIS included carbon monoxide hotspot modeling for four worst-
case intersections. For this document, the modeling effort was 
scaled back to one intersection. In this case, the conservative set 
of assumptions includes modeling the worst-case scenario 
intersection location, emissions factor dataset, and travel 
assumptions. 

The 2008 Draft EIS found that the interchange at I-70 and 
Colorado Boulevard will have the highest carbon monoxide 
concentrations in the study area for the build scenarios 
previously considered. The alternatives evaluated in this 
document are expected to have similar impacts on speeds and 
traffic volumes to those in the 2008 Draft EIS. Thus, this 
location still is considered to represent the worst case within the 
study area and is the only location modeled as part of the carbon 
monoxide hotspot analysis. 

The modeling of only one location is an alternative methodology 
allowed under Section 93.123(a)(1) of the Transportation 
Conformity Rule with EPA Regional Administrator approval. 
The alternative approach was proposed through the Interagency 
Consultation process and approved by the EPA Regional 
Administrator in a letter to CDOT dated June 12, 2013, as 
required by the rule. The letter is contained in Appendix B of 
Attachment J, Air Quality Technical Report. 

Level of Service 

Roadway level of 
service (LOS) is a 
measure of congestion 
delay. It can be thought 
of as a grading scale, 
where LOS A is 
excellent and implies 
high levels of mobility 
and ease of 
maneuverability. LOS 
F represents failure 
and indicates that the 
road is experiencing 
heavy traffic volumes, 
congestion, and stop-
and-go traffic. LOS D 
indicates congesting 
traffic conditions. 
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Analysis years/year of peak emissions 

Section 93.116(a) of the Transportation Conformity Rule 
requires that carbon monoxide hotspot analyses consider the full 
time frame of an area’s transportation plan. If the carbon 
monoxide concentrations in the year of peak emissions are lower 
than the NAAQS, then it can be assumed that no adverse 
impacts will occur in any years within the time frame of the 
plan. 

Rather than perform traffic modeling and hotspot analyses for 
numerous years to determine the year of peak emissions, the 
effort was streamlined through the Interagency Consultation 
process and approved by the EPA Regional Administrator. In the 
streamlined approach, CDOT used the highest carbon monoxide 
emissions factors—in this case, for the year 2010—and the 2035 
VMT to represent a worst-case condition. (Air quality trending 
analysis shows vehicle emissions decreasing over time due to 
fleet turnover and improving efficiency in vehicle technologies.) 
With this approach, it is not necessary to analyze several years 
to determine the year of peak emissions. 

If the worst traffic conditions (e.g., highest traffic volumes, most 
congestion delay, highest travel times, etc.) and highest emission 
rates are modeled, then the resulting carbon monoxide 
concentration is the highest that potentially could be 
experienced between 2010 and 2035. If the worst resulting 
concentration is less than the NAAQS, then all other less 
congested locations in the corridor could be expected to be lower 
than the NAAQS as well. 

Project-specific data 

The Transportation Conformity Rule requires that the carbon 
monoxide hotspot analysis assumptions be consistent with the 
regional emissions analysis for conformity of the RTP and TIP, 
and it suggests that project-specific data be used that are 
consistent with the major design features of the project. The 
data applied in this carbon monoxide hotspot analysis are 
consistent with the assumptions used in the conformity 
determination for the RTP and TIP. In addition, project-specific 
data—such as traffic volumes and site geometry—are consistent 
with the major design features of the project. The hotspot 
analysis uses a background concentration derived from ambient 
monitoring data of 3.0 ppm as provided by CDPHE/APCD. Data 
sources and assumptions used in the carbon monoxide hotspot 
analysis are included in Attachment J, Air Quality Technical 
Report, for the MOVES and CAL3QHC models. 
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PM10 hotspot methodology 

A quantitative PM10 hotspot analysis was prepared to address 
community and government agency concerns about PM10 
concentrations associated with the I-70 East project. This 
hotspot analysis follows the requirements in the Transportation 
Conformity Rule and EPA’s conformity guidance for quantitative 
particulate matter hotspot analyses (EPA-420-B-13-053). They 
describe the process and requirements: (1) for determining 
whether a project is of air quality concern, and (2) for meeting 
the NAAQS for PM10 if an analysis is applicable. The conformity 
determination for PM10 will be made as part of the Final EIS, so 
the PM10 hotspot analysis was prepared to meet transportation 
conformity requirements, if needed, and to present the best 
possible data on the air quality impacts of the project. 

In addition to the conformity rule, an EPA memorandum (Using 
MOVES and EMFAC Emissions Models in NEPA Evaluations, 
Bromm, February 8, 2011) provides guidance for the PM10 
hotspot analysis by recommending that the same model be used 
in NEPA documents as is used for determining transportation 
conformity to maximize coordination and minimize confusion. 

The Denver region is an attainment/maintenance area for the 
pollutant PM10. Because of this, the project must meet project-
level conformity requirements. Although the Supplemental Draft 
EIS is not determining project-level conformity, the analysis 
follows the EPA guidance sited above to quantitatively evaluate 
PM10 air quality impacts. 

A hotspot analysis is conducted for specific locations, such as 
congested roadway intersections. It uses an on-road mobile 
emissions model in combination with an air quality dispersion 
model to determine design values that represent local PM10 
pollutant concentrations at near-road receptor locations. The 
modeled pollutant concentrations then are compared to the 
NAAQS. PM10 concentrations, or design values, must be equal to 
or lower than the NAAQS. 

Exhibit 5.10-6 shows the modeling process used for the 
quantitative PM10 hotspot analysis. 
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Exhibit 5.10-6. Modeling Process for the PM10 Hotspot Analysis 

 

For the PM10 hotspot analysis, the project alternatives were 
modeled to generate traffic information, with the following 
exception: general-purpose lanes were not modeled for the 
Partial Cover Lowered Alternative, Modified Option. The No-
Action Alternative and Revised Viaduct Alternative both have 
options that shift I-70 south or north. These shifts have no 
impact on traffic circulation and are each considered a single 
alternative for the purpose of generating emissions from on-road 
motor vehicles. 

Local meteorological conditions, fuel specifications, and 
emissions control programs were input into the MOVES2010b 
model, in addition to the travel model results. The MOVES 
model used this information to estimate on-road mobile-source 
emissions. 

Emissions rates produced by MOVES then were entered into the 
AERMOD air quality dispersion model. AERMOD uses the PM10 
emissions rates and vehicle miles of travel from vehicles 
operating on the local roads and highways, truck idling activity 
at the off-network truck stop, and the emission factors from the 
covered highway (as applicable). AERMOD then tracks the 
emissions as they flow through the air for a daily (24-hour) time 
period and estimates maximum daily concentrations at receptors 
in the study area. 
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Model selection 

An emissions model and an air quality dispersion model were 
selected through the Interagency Consultation process. EPA’s 
MOVES2010b model was selected for use at the project scale to 
estimate emissions for each roadway link in the PM10 hotspot 
locations. EPA’s AERMOD model (version AERMOD12345) was 
selected through Interagency Consultation for the air dispersion 
analysis and estimation of pollutant concentrations at receptors 
in the local near-road land areas. AERMOD can model closure of 
the truck stop in the corridor affected by some of the 
alternatives, and it also can model the outflow from the proposed 
covered portion of I-70. 

Locations to model 

The geographic area to be covered by the PM10 hotspot analysis 
was determined through the Interagency Consultation process. 
It was agreed that rather than analyzing all interchange 
locations across the entire study area, it would be appropriate to 
focus the PM10 hotspot analysis at two locations that were 
expected to have the highest concentrations. Considerations for 
locations with the highest concentrations include areas with the 
highest traffic volumes and congestion, nearby land uses with 
public access, high numbers of diesel vehicles, and other factors. 
The highest volume locations in the study area are associated 
with major interchanges. The major interchanges and their 2035 
traffic forecasts from the DRCOG regional travel demand model 
run are listed inExhibit 5.10-7. The forecasted volumes for the 
other alternatives are similar. 

Exhibit 5.10-7. Interchange traffic volumes (2035) 

Interchange 
2035  

Annual Average Daily Traffic 

I-70/I-25 ~475,000 

I-70/I-270 ~390,000 

I-70/I-225 ~415,000 

I-70/Peña Boulevard ~330,000 
Source: 2035 DRCOG regional travel demand model 

The I-70/I-270 and I-70/Peña Boulevard interchanges have high 
traffic volumes but no nearby land uses with public access. 
Therefore, emissions would be anticipated to be lower at the 
closest public access receptors to these two locations than they 
would at the I-70/I-25 and I-70/I-225 interchanges, which have 
nearby land uses with public access. The I-70/I-25 interchange is 
just outside of the project limits, but upwind of the study area 



I-70 East Supplemental Draft EIS 5.10 Air Quality 

August 2014 5.10-21 

under some conditions. As the numbers in Exhibit 5.10-7 
indicate, the interchanges of I-70 with I-25 and I-225 have 
higher traffic volumes than the other two locations. 
Furthermore, background concentrations are expected to be very 
similar at the four locations based on the proximity of nearby 
PM10 monitors. 

Considering these factors, two interchange locations were 
selected for the analysis: 

 I-70/I-25 interchange area from I-25 to the Steele 
Street/Vasquez Boulevard interchange 

 Area around the I-70/I-225 interchange 

Decisions about what seasons to model and the analysis 
year/year of peak emissions were determined through the 
Interagency Consultation process. Data sources and 
assumptions about the PM10 hotspot analysis are included in 
Attachment J, Air Quality Technical Report. 

Estimating emissions from road dust, construction, and additional 
sources 

Through the Interagency Consultation process, the agencies 
agreed that a quantitative PM10 hotspot analysis will be 
conducted to calculate design values at receptors in the areas 
around the locations of interest for the No-Action and Build 
Alternatives. The PM10 hotspot analysis includes PM10 emissions 
from on-road mobile sources and from an off-highway truck stop 
located at the northeast corner of I-70/46th Avenue and Steele 
Street/Vasquez Boulevard. The following list summarizes the 
emissions included and not included in this PM10 hotspot 
analysis: 

 Exhaust, brake wear, and tire wear emissions from on-
road vehicles are included in this analysis. 

 Re-entrained road dust kicked up into the air by passing 
vehicles was included in this PM10 hotspot analysis. Road 
dust is a significant component of PM10 emissions from 
mobile sources (see below). 

 Emissions from construction-related activities were not 
required and, therefore, not included in this PM10 hotspot 
analysis since these emissions are considered temporary, 
as defined in 40 CFR 93.123(c)(5). Temporary increases in 
PM10 emissions due to construction-related activities are 
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defined in the regulation as those occurring only during 
construction that last five years or less at any given site. 

Road dust emissions 

Dust from vehicle brakes, tires, and other mobile sources is a 
significant factor of particulate emissions within the project 
area. Road dust emissions are estimated to contribute up to 80 
percent and 90 percent of the total daily PM10 emissions at the 
two hotspot locations. MOVES does not calculate PM emissions 
from road dust. To estimate road dust and sanding emissions for 
this analysis, emissions factors from the most recent PM10 
maintenance State Implementation Plan (SIP) were compared 
with control factors currently achieved by CDOT. 

Emissions factors included in the SIP vary with road type and 
jurisdiction maintaining the road. However, within the project 
area, CDOT currently uses increased sweeping and sanding 
control measures to reduce road dust emissions beyond the 
factors in the SIP. Project alternatives were evaluated with and 
without this program. At the I-25 hotspot location, the location 
with the highest PM10 design values, the comparison of road 
dust contributions to particulate matter shows that the existing 
maintenance program reduces road dust concentrations by as 
much as 60 percent. While all alternatives were modeled with 
and without road dust maintenance factors, for the purposes of 
NEPA evaluation, the results of the PM10 analysis include 
maintenance program benefits and values to include the existing 
sweeping program for all alternatives. 

Background concentrations 

After reviewing locations of three monitors on aerial 
photographs, the Commerce City site was selected through 
Interagency Consultation as the background monitor since it 
best captures the industrial PM10 contributions in the study area 
and is a reasonable distance from the I-70 corridor. For this 
document, the background concentrations were estimated using 
2010 to 2012 data, resulting in a background PM10 value of 
113 µg/m3. 

Methodology for criteria pollutants, mobile source air toxics, 
and greenhouse gases 

Emissions inventories of NAAQS criteria pollutants, mobile 
source air toxics, and greenhouse gases were developed for the 
No-Action Alternative and the Build Alternatives. The 
inventories allow for the assessment of these pollutants and 
their potential impacts by alternative. The methodologies to 
prepare the inventories and assess impacts are common to each 
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of these three categories of pollutants. The inventories were 
prepared for 2010 and 2035 by CDPHE/APCD using EPA’s 
MOVES2010b model and interpolated for each interim five-year 
increment. 

Exhibit 5.10-8 shows the modeling process used for this analysis. 

Exhibit 5.10-8. Modeling process for the criteria pollutant, MSAT, and greenhouse gas 
analyses 

 

For this analysis, the project alternatives were modeled to 
generate traffic information, with the following exception: 
general-purpose lanes were not modeled for the Partial Cover 
Lowered Alternative, Modified Option. The No-Action 
Alternative and Revised Viaduct Alternative both have options 
that shift I-70 south or north. These shifts have no impact on 
traffic circulation and are each considered a single alternative 
for the purpose of projecting traffic, congested speeds, and 
emissions for all of the alternatives. 

Local meteorological conditions, fuel specifications, and 
emissions control programs are input into the MOVES model, in 
addition to the travel model results. The MOVES model uses 
this information to estimate on-road mobile source emissions 
factors in units of grams per mile. The emissions factors are 
multiplied by the daily (24-hour weekday period) vehicle miles of 
travel for every roadway link in the study area based on the 
link’s roadway functional classification and estimated congested 
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speed. The emission inventories are the sum of the link 
emissions. The resulting inventories represent a weekday (24-
hour period) for January and July in the respective analysis 
years. 

Air quality model selection 

The latest version of EPA’s MOVES model, MOVES2010b, was 
selected through the Interagency Consultation process for use in 
preparing the criteria pollutant, MSAT, and greenhouse gas 
emissions inventories. MOVES allows for the use of project-
specific, local data where it is available, and it has the capability 
of modeling pollutant-origination processes that estimate 
exhaust and evaporative emissions, as well as brake and tire 
wear emissions, from all types of on-road vehicles. 

Pollutants to analyze 

Analysis of NAAQS-related emissions addresses five criteria 
pollutants: carbon monoxide, nitrogen dioxide, particulate 
matter (PM2.5 and PM10), sulfur dioxide, and ozone. Sulfur 
dioxide was analyzed because it is a pollutant of general air 
quality concern and contributes to the overall conditions of the 
study area. Sulfur dioxide is not considered a transportation-
related criteria pollutant. Because lead has been eliminated 
from on-road vehicle fuels, it is no longer a pollutant of concern 
from roadway emissions, so it is not included in the analysis of 
criteria pollutants. MSAT analyses cover the most recent list of 
seven priority MSATs in FHWA’s 2012 guidance (Interim 
Guidance Update on Mobile Source Air Toxic Analysis in NEPA, 
Marchese, December 6, 2012). The MOVES emissions factors for 
greenhouse gases include adjustments for the most recent 
changes to the corporate average fuel economy (CAFE) 
standards. Identical travel and meteorological data were used 
for all pollutants. 

Geographic area 

The emissions inventories are based on a large geographic study 
area that encompasses the corridor study area and surrounding 
neighborhoods. The study area was determined based on the 
area in which forecasted traffic volumes change between the No-
Action and the Build Alternatives. 

Analysis years 

As defined in the Air Quality Protocol developed through the 
Interagency Consultation process, the emission inventories were 
prepared for the 2010 base year and the regional transportation 
plan’s horizon year of 2035 by CDHPE/APCD. To support the 
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trends analysis, inventories were estimated for each intervening 
five-year increment: 2015, 2020, 2025, and 2030. 

The project is anticipated for completion between 2020 and 2025, 
so 2025 is the first analysis year to contain a Build Alternative 
condition. Therefore, the 2010, 2015, and 2020 inventories are 
common to all alternatives for a given pollutant, whereas the 
2025, 2030, and 2035 inventories are alternative-specific. 

Temporal and seasonal conditions 

The emission inventories for criteria pollutants, MSATs, and 
greenhouse gases represent a January weekday (24-hour period) 
and a July weekday (24-hour period) in the respective analysis 
years. The use of weekdays captures peak traffic conditions that 
occur in the morning and evening rush hours on weekdays. Both 
January and July are reported separately to indicate peaking 
characteristics of the various pollutants. 

Planning assumptions 

In preparing the emission inventories, the most recent planning 
assumptions consistent with the most recent conformity 
determination for the regional transportation plan and 
transportation improvement program were used by 
CDHPE/APCD. Many of these planning assumptions, such as 
existing and future households and employment, are built into 
the DRCOG regional travel demand model. 

Traffic data 

The traffic data (e.g., vehicle miles of travel, congested speeds) 
for this analysis were obtained from the 2010 base year model 
and the 2035 DRCOG regional travel demand model runs for the 
No-Action Alternative and Build Alternatives. The 2035 No-
Action Alternative model is consistent with the model, network, 
and other assumptions used for the conformity determination of 
the RTP and TIP. The 2035 Build Alternatives were developed 
using the 2035 No-Action roadway network as a starting point. 

Overview of the MOVES modeling process 

Emissions factors were generated using MOVES at the county 
scale. In MOVES, the county scale is one of three options for 
running the model. It facilitates the use of local input data to 
develop emissions factors. It does not mean that county-level 
emissions totals are generated. Rather, the emissions factors 
from MOVES are multiplied by the VMT at the roadway link 
level based on the speed estimated for the link. This is done for 
all links in the air quality study area so that the resulting 
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emissions inventories represent the on-road mobile source 
emissions generated in the study area. 

Construction fugitive dust 

The estimation of fugitive emissions from construction is not 
possible until specific construction methods and sequencing are 
developed for the selected alternative. This is because the 
emissions factors used to estimate construction emissions 
require specific information regarding equipment type, (i.e., 
dozer, scraper, grader, etc.), operating hours, vehicle speed, 
project duration, and so forth. 

In the absence of this detailed information, it is possible to 
provide a relative comparison among the alternatives based on 
the amount of material to be handled. In general, the more 
material moved, the greater the construction-related fugitive 
dust emissions. Therefore, the total amount of material handled 
is used as a surrogate measure for understanding the relative 
dust and equipment-related exhaust particulate emissions 
during construction. 

5.10.6 How do the project alternatives potentially affect air 
quality? 

This subsection discusses the results of the air quality analysis 
and the effects of the alternatives on air quality. It is arranged 
in the following order of pollutant analyses: 

 Carbon monoxide hotspot analysis 

 PM10 hotspot analysis 

 Criteria pollutant emission inventories 

 MSAT emission inventories 

 Greenhouse gas emission inventories 

 Construction fugitive dust emissions 

Carbon monoxide hotspot results and effects 

According to Section 4.7.3 of the 1992 Guideline, total carbon 
monoxide concentrations are calculated as the sum of the 
modeled intersection concentration and the background 
concentration attributable to other local emissions sources. 
Concentrations in Exhibit 5.10-9 are shown for the receptors 
with the highest levels inside the carbon monoxide hotspot study 
area. 

As shown in Exhibit 5.10-9, the 8-hour design values resulting 
from the carbon monoxide hotspot analysis are all well below the 
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8-hour NAAQS limit of 9.0 ppm. Since the carbon monoxide 
hotspot analysis is a worst-case study, it is reasonable to 
conclude that the carbon monoxide emissions at any intersection 
affected by the project also will be well below the NAAQS limit. 
These findings are consistent with the Denver Region’s carbon 
monoxide maintenance plan, which concludes that the area “… 
has had a continuous downward trend in carbon monoxide levels 
since 1992.” 

Exhibit 5.10-9. Carbon monoxide hotspot analysis at I-70 and Colorado Boulevard 

Alternative 
Option 

Period 

Forecasted 2035 8-hour Carbon Monoxide Concentrations (ppm)  

General-Purpose Lanes Option Managed Lanes Option 

Modeled2 Total1 Modeled2 Total1 

No-Action 

North Option 
AM 1.6 4.6 N/A N/A 

PM 1.6 4.6 N/A N/A 

South Option 
AM 1.8 4.8 N/A N/A 

PM 1.6 4.6 N/A N/A 

Revised Viaduct 

North Option 
AM 1.9 4.9 2.7 5.7 

PM 1.9 4.9 2.3 5.3 

South Option 
AM 2.1 5.1 2.1 5.1 

PM 1.9 4.9 1.9 4.9 

Partial Cover Lowered 

Basic Option 
AM 2.8 5.8 2.8 5.8 

PM 2.6 5.6 2.6 5.6 

Modified Option 
AM N/A N/A 1.8 4.8 

PM N/A N/A 1.3 4.3 
1A background concentration of 3.0 ppm was used to estimate total carbon monoxide concentrations. 
2Traffic from this model run was used for both the North and South options. 

The fundamental differences among the alternatives occur in the 
section between Brighton Boulevard and Colorado Boulevard, 
with the carbon monoxide hotspot study area at I-70 and 
Colorado Boulevard. Based on results from the 2035 DRCOG 
models, traffic at the intersection is essentially the same for all 
Build Alternatives. The primary differences in the total carbon 
monoxide concentrations among alternatives are caused by the 
intersection geometries. This is why the carbon monoxide 
concentrations are higher for the Partial Cover Lowered 
Alternative than the Revised Viaduct Alternative. The No-Action 
Alternative has the lowest concentrations of any of the 
alternatives in 2035; but again, the total carbon monoxide 
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Maximum receptors show the highest daily concentration for 
the alternative under worst-case conditions. The locations of 
receptors are shown for illustrative purposes and are solely 
based upon the relative location of the receptor in relation to 
the interchange. 

concentrations for all of the alternatives are well below the  
8-hour NAAQS limit of 9.0 ppm for carbon monoxide. 

It is noteworthy to repeat that the carbon monoxide hotspot 
analysis used a worst-case scenario in which the 2035 VMT 
activity was multiplied by MOVES emissions factors that 
represent the year 2010. With regard to Section 93.116 of the 
Transportation Conformity Rule, based on the carbon monoxide 
hotspot analysis and resulting total carbon monoxide 
concentrations, the project will not cause new local violations of 
the NAAQS standards for carbon monoxide, nor will it increase 
the severity or number of existing violations or required interim 
emission reductions or other milestones. Although the project 
meets the hotspot analysis requirements, it also must be 
included in the regional emissions analysis of a conforming RTP 
and TIP before a conformity determination can be made. 

Maximum receptor locations 

Receptors showing maximum 
carbon monoxide concentrations 
(see exhibit to the right) are 
located primarily in the 
northeastern quadrant of the 
intersection. Minor differences 
between maximum concentration 
locations are primarily due to 
variations in intersection 
configuration between the 
alternatives.  

Sensitive receptors 

Sensitive receptors include 
locations in the vicinity of a 
roadway that are likely to contain 
populations who are most 
susceptible to the adverse effects 
of exposure to pollutants, such as 
hospitals, schools, child care 
facilities, and elder care facilities. 
Residential communities that are 
located in proximity to high-traffic 
freeways and roads also can be  
considered sensitive populations. 

There are no sensitive receptors within the I-70/Colorado 
Boulevard hotspot study area, which represents the highest 
concentration of carbon monoxide in the study area. The hotspot 
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study area consists of industrial and commercial facilities within 
the Elyria and Swansea Neighborhood. 

Swansea Elementary School is the most notable concern for 
pollutant exposure because of its youth population, proximity to 
the highway, and frequency of outdoor activities. This school is 
located at Elizabeth Street between York Street and Steele 
Street/Vasquez Boulevard, just north of I-70 and outside of the 
carbon monoxide hotspot study area. Since the carbon monoxide 
emission concentrations for all alternatives are below the 
NAAQS limit at all modeled receptor locations, it is reasonable 
to conclude that the carbon monoxide emissions at Swansea 
Elementary School also are below the NAAQS limit. 

PM10 hotspot results and effects 

EPA’s guidance (EPA-420-B-13-053) for calculating design 
values was applied for the PM10 hotspot analysis; and the design 
values estimated through the hotspot analysis were compared 
against the NAAQS for PM10. Compliance with the 24-hour PM10 
NAAQS is based on the expected number of 24-hour exceedances 
of a particular level (currently 150 µg/m3), averaged over three 
consecutive years. Currently, the NAAQS is met when the 
expected number of exceedances is less than or equal to 1.0. The 
24-hour PM10 design value is rounded to the nearest 10 µg/m3. 
For example, 155.511 rounds to 160, and 154.999 rounds to 150. 
These rounding conventions were followed when calculating 
design values for the hotspot analysis. The contributions from 
the project, nearby sources, and background concentrations from 
other sources are combined to estimate 2035 emission 
concentrations (i.e., design values) at receptor locations in the 
two hotspot study areas. 

Maximum receptor locations 

Locations of receptors showing maximum PM10 concentrations 
vary throughout the I-25 PM10 hotspot area, depending on the 
alternative modeled (shown in Exhibit 5.10-10). These 
differences are due to changes in traffic movement and 
variations in roadway configuration between the alternatives. 
Shown in Exhibit 5.10-11, the maximum receptor locations for 
PM10 are the same as the No-Action Alternative within the 
I-70/I-225 PM10 hotspot area. 
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Exhibit 5.10-10. Receptors showing maximum PM10 concentrations within the I-70/I-25 
hotspot study area  

 

Exhibit 5.10-11. Receptors showing maximum PM10 concentrations within the I-70/I-225 
hotspot study area 
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Design values 

According to EPA guidance (EPA-420-B-13-053), the 24-hour 
PM10 design value is calculated at each receptor by directly 
adding the sixth highest modeled 24-hour concentrations to the 
highest 24-hour background concentration recorded over the 
past three years of monitoring data. Exhibit 5.10-12 contains the 
hotspot analysis results for the I-70/I-25 and I-70/I-225 locations. 
The modeled project emissions concentrations include exhaust, 
brake wear, and tire wear emissions from on-road vehicles and 
re-entrained road dust kicked up into the air by passing vehicles. 

Exhibit 5.10-12. PM10 hotspot analysis 

Alternative 

Forecasted 2035 PM10 Concentrations (µg/m3) 

General-Purpose Lanes Option2 Managed Lanes Option2 

Modeled 
Project 

Project + 
Background1

Design 
Value 

Modeled 
Project  

Project + 
Background1

Design 
Value 

I-70 at I-25 

No-Action Alternative 37 150 150 N/A N/A N/A 

Revised Viaduct 
Alternative 

57 170 170 68 181 180 

Partial Cover 
Lowered Alternative, 
Basic Option 

60 173 170 38 151 150 

Partial Cover 
Lowered Alternative, 
Modified Option 

N/A N/A N/A 82 195 200 

I-70 at I-225 

No-Action Alternative 32 145 150 N/A N/A N/A 

Revised Viaduct 
Alternative 

35 148 150 32 145 150 

Partial Cover 
Lowered Alternative, 
Basic Option 

37 150 150 38 151 150 

Partial Cover 
Lowered Alternative, 
Modified Option 

N/A N/A N/A 383 1513 1503 

1A background concentration of 113 µg/m3 was used to estimate total 24-hour concentrations 
2All Alternatives with the General-Purpose Lanes Option were modeled in DRCOG. 
3The Partial Cover Lowered Alternative, Modified Option was not modeled for I-70/I-225 because it has the same 
traffic volume and configuration as the Basic Option at this location. 
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Based on Exhibit 5.10-12, the results of the PM10 hotspot 
analysis demonstrate that the No-Action Alternative and the 
Partial Cover Lowered Alternative (with Basic and Managed 
Lanes Options) will be in compliance with the applicable 24-hour 
NAAQS standard for PM10 at the I-70/I-25 location. All 
calculated design values are less than or equal to the 24-hour 
PM10 NAAQS of 150 ug/m3 at I-70/I-225. 

The other alternatives examined in this analysis, if 
implemented, would not be in compliance with the 24-hour 
NAAQS standard for PM10 at the I-70/I-25 hotspot location. This 
is primarily due to distance from the alternatives to receptors, 
lane configuration, cover location(s), and VMT differences 
between the alternatives. 

It is worth restating that the design values presented in Exhibit 
5.10-13 simulate worst-case conditions because they represent 
the highest PM10 concentrations at the highest traffic volume 
locations in the corridor and in the year of peak emissions 
(2035). Therefore, it can be assumed that the PM10 
concentrations will be lower than these values at every possible 
receptor location throughout the corridor, including all schools, 
parks, open spaces, and other places. 

Sensitive receptors 

As noted earlier, sensitive receptors include locations in the 
vicinity of a roadway that are likely to contain populations who 
are most susceptible to the adverse effects of exposure to 
pollutants. Sensitive receptors within the study area consist of 
schools, homes, and recreational facilities within the Elyria and 
Swansea Neighborhood. Swansea Elementary School is the most 
notable concern for pollutant exposure because of its youth 
population, proximity to the freeway, and frequency of outdoor 
activities. 

The school is located at Elizabeth Street between York Street 
and Steele Street/Vasquez Boulevard just north of I-70. It is 
within the I-70/I-25 PM10 hotspot study area, so modeled 
pollutant concentrations are available for ten receptors located 
on the school property. As shown in Exhibit 5.10-13, all of the 
modeled concentrations at the school are below the 24-hour PM10 
standard of 150 ug/m3 and, therefore, are all in compliance with 
the NAAQS. 
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Exhibit 5.10-13. PM10 concentrations at Swansea Elementary School 

Receptor Number and 
Location 

Forecasted 2035 PM10 Concentrations (μg/m3)1 

No-Action 
Alternative 

Revised 
Viaduct 

Alternative2 

Partial Cover Lowered 
Alternative 

Basic Option3 
Modified 
Option 

1. Playground southwest 138 N/A 121 144 

2. School building southwest 
corner 

134 N/A 121 139 

3. Playground south 138 N/A 120 140 

4. School building south 
edge 

134 N/A 120 138 

5. Playground southeast 138 N/A 120 135 

6. Playground northeast 134 N/A 120 135 

7. Columbine Street, school 
bus loading zone 

131 136 132 148 

8. Columbine Street 
between 46th and 47th 
Avenues 

128 133 131 145 

9. Columbine Street and 
47th Avenue 

126 128 128 143 

10. Elizabeth Street between 
46th and 47th Avenues at 
the unpaved parking lot 
across from school  

132 138 129 145 

1Concentrations include project concentrations by alternative plus a background concentration of 113 ug/m3 
2Values for the Revised Viaduct Alternative are not applicable because the receptor will be eliminated under this 
alternative 
3General-Purpose Lanes Option has a slightly higher concentration at receptors 2 and 4 of 121 

Criteria pollutant emission inventories and effects 

The emission inventories for the criteria pollutants were 
developed based on the previously described process and input 
data. The emissions inventories are based on vehicle traffic for 
the roadway segments included in DRCOG’s regional travel 
demand model and in the air quality study area shown in 
Exhibit 5.10-1. This includes all roadway segments directly 
affected by the project, and additional roadway segments where 
traffic volumes will change as a result of the project alternatives. 
Because the analyses are designed to encompass the project 
study area, they also reflect traffic on some roadway segments 
that would not be affected by the project. 

As a result, the emissions totals reported in this section of the 
Supplemental Draft EIS should be interpreted as representing 
motor vehicle emissions projected to occur within the study area, 
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including both the roadways that are affected by the project and 
those that are not. Since all the freeway segments and most of 
the major streets in the study area do experience traffic volume 
changes as a result of the project alternatives, the majority of 
the emissions reported in this section do occur on roadways 
affected by the project. Also note that the differences in 
emissions between alternatives reported in the various exhibits 
are solely due to the project. 

Ozone-related emissions are documented with inventories of its 
two primary precursor pollutants: volatile organic compounds 
and nitrogen oxides. Lead has been completely phased out of 
motor vehicle fuels in the United States and is no longer a 
vehicle emissions concern, so no inventories were prepared for 
that pollutant. 

Particulate matter 

Exhibit 5.10-14 and Exhibit 5.10-15 show the values for the 
PM2.5 and PM10 emission inventories. From 2010 forward, both 
pollutants trend downward, due primarily to the cleaner 
standards for diesel engines, until about 2025 or 2030, when 
they trend higher as vehicular travel growth overtakes the 
technology-based emission reductions. Although there are minor 
differences in emissions among the No-Action and Build 
Alternatives, there is no real discernible difference since they 
are all very close in any given year. Therefore, the particulate 
matter emissions are not a discriminating factor in the 
identification of a preferred alternative. 

The 2010, 2015, and 2020 emissions are the same for all 
alternatives. Future build conditions begin after opening day 
and are reflected in the 2025, 2030, and 2035 emissions in 
Exhibit 5.10-14 and Exhibit 5.10-15. 
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Exhibit 5.10-14. PM2.5 emission inventories (tons per day) 

 

Exhibit 5.10-15. PM10 emission inventories (tons per day) 
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Carbon monoxide 

Exhibit 5.10-16 shows the carbon monoxide emission 
inventories. In almost all cases, the January emissions are 
shown to be higher than July emissions because of differing fuel 
specifications mandated as part of the Carbon Monoxide 
Attainment/Maintenance Plan for controlling carbon monoxide 
emissions. The July emissions trend down from 2010 to 2035 
largely because of fuel economy standards and engine 
technology. However, the January emissions show a different 
trend as they begin to increase after 2020. This is explained by 
an increasing number of cold starts as vehicle counts increase 
within the study area. There are minor differences in emissions 
among the alternatives in any given year. The No-Action 
Alternative and Partial Cover Lowered Alternative, Managed 
Lanes Option have slightly lower carbon monoxide emissions 
than the General-Purpose Lanes Option, but the differences are 
small, so carbon monoxide is not a discriminating factor in the 
identification of a preferred alternative. 

Exhibit 5.10-16. Carbon monoxide emission inventories (tons per day) 
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Sulfur dioxide 

Exhibit 5.10-17 shows the sulfur dioxide emission inventories. In 
all years except 2035, the January emissions are higher than the 
July results. The July emissions display a slight upward trend 
from 2010 through 2035, whereas the January emissions peak in 
2020, then begin a downward trend. There are minor differences 
in emissions among the alternatives in any given year. The No-
Action Alternative and Partial Cover Lowered Alternative, 
Managed Lanes Option have slightly lower sulfur dioxide 
emissions than the General-Purpose Lanes Option, but the 
differences are small that sulfur dioxide is not a discriminating 
factor in the identification of a preferred alternative. 

Exhibit 5.10-17. Sulfur dioxide emission inventories (tons per day) 

 

Ozone 

Emission inventories for the ozone precursors nitrogen oxides 
and volatile organic compounds are shown in Exhibit 5.10-18 
and Exhibit 5.10-19 (respectively). Since the ozone molecule is 
formed in the presence of sunlight through a chemical reaction of 
these two precursors, it is only possible to report trends for the 
two precursor pollutants and infer what effect these may have 
on ozone levels. 

Emissions of both nitrogen oxides and volatile organic 
compounds trend downward from 2010 through 2035. Therefore, 
the on-road motor vehicle contribution to the ozone problem is 
decreasing over time, which will likely result in lower ozone 
levels, but that depends on the precursor emission trends from 
other non-road, stationary, and industrial sources. 
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Exhibit 5.10-18. Nitrogen oxides emission inventories (tons per day) 

 

Exhibit 5.10-19. Volatile organic compounds emission inventories (tons per day) 

 

MSAT emission inventories and effects 

The emission inventories for the MSAT pollutants were 
developed based on the previously described process and input 
data. Of the 21 MSATs, EPA has indicated that the majority of 
adverse health effects arise from seven pollutants, which FHWA 
has labeled as priority MSATs for NEPA studies. Exhibit 5.10-20 
and Exhibit 5.10-21 show the combined MSAT emission 
inventories for months of January and July during the No-
Action and Build Alternatives. Although in some cases other 
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project alternatives have higher emissions, none of the 
alternatives affect the overall decreasing trend in MSATs. For 
detailed results of each MSAT pollutant, see Appendix J, Air 
Quality Technical Report. 

Exhibit 5.10-20. Combined MSAT emission inventories (tons per day) 

 

Exhibit 5.10-21. Design year (2035) MSAT emission inventories comparison 

Alternative 

Combined MSAT 
Emissions (tons) 

Difference from  
No-Action 

Percent Difference 

Jan July Jan July Jan July 

No-Action Alternative 0.058 0.070 N/A N/A N/A N/A 

Revised Viaduct 
Alternative 
(General-Purpose Lanes) 

0.059 0.071 0.001 0.001 1.1% 1.3% 

Revised Viaduct 
Alternative 
(Managed Lanes) 

0.057 0.068 -0.001 -0.002 -2.3% -3.4% 

Partial Cover Lowered 
Alternative, Basic Option 
(General-Purpose Lanes) 

0.059 0.071 0.001 0.001 1.1% 1.1% 

Partial Cover Lowered 
Alternative, Basic Option 
(Managed Lanes) 

0.057 0.069 -0.002 -0.002 -2.7% -2.4% 

Partial Cover Lowered 
Alternative, Modified 
Option (Managed Lanes) 

0.057 0.068 -0.001 -0.002 -2.2% -3.5% 
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Greenhouse gas emission inventories and effects 

The greenhouse gas (i.e., atmospheric carbon dioxide) emission 
inventories are shown in Exhibit 5.10-22. Summer (July) 
emissions are greater than winter (January) in all years and 
alternatives because of the additional energy consumption 
related to air conditioning use. The two alternatives with 
general-purpose lanes that were modeled show almost identical 
greenhouse gas emissions, which will be expected because the 
freeway capacity is the same for both. The Partial Cover 
Lowered Alternative, Managed Lanes Option results in lower 
greenhouse gas emissions than the modeled Build Alternatives 
with general-purpose lanes only. The Revised Viaduct 
Alternative, Managed Lanes, although not modeled, is expected 
to have greenhouse gas emissions similar to the Partial Cover 
Lowered Alternative, Managed Lanes Option. 

Exhibit 5.10-22. Greenhouse gas emission inventory (atmospheric carbon dioxide, 
tons per day) 

 

Fugitive emissions during construction 

As discussed previously, the estimation of fugitive emissions 
during construction is not possible until specific construction 
methods and sequencing are developed for the selected 
alternative. It is possible, however, to use the amount of 
material handled to provide an indication of the relative 
construction emissions for each alternative. 

Exhibit 5.10-23 presents the volume of material estimated to be 
handled for each project alternative. Excluding the No-Action 
Alternative, the Revised Viaduct Alternative is projected to have 
the highest volume of material to be handled, and will, therefore, 
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likely generate the greatest amount of fugitive emissions and 
equipment-related exhaust particulate emissions during 
construction. This quantification assumes that the Partial Cover 
Lowered Alternative will use excavation material derived from 
Brighton Boulevard to Colorado Boulevard as embankment 
material elsewhere within the project, requiring less new 
material to be handled. 

The difference between the highest and lowest volumes of 
material is 97 percent. 

Exhibit 5.10-23. Excavation and fill material handled by alternative 

Alternative Total Material Handled  
(Cubic Yards) 

No-Action Alternative 117,200 
Revised Viaduct Alternative 4,200,000 
Partial Cover Lowered Alternative 3,900,000 

Quantities are for Managed Lanes Option (except for the No-Action Alternative) 

5.10.7 What are the summary points of this air quality 
analysis? 

Following guidelines established by EPA for conducting analysis 
of air quality impacts, the air quality effects of the No-Action 
and Build alternatives for I-70 East have been evaluated. With 
the exception of particulate matter for several of the project 
alternatives, the project is not expected to cause any new 
violations of any standard, increase frequency or severity of any 
existing violation, or delay timely attainment of the NAAQS. 
The modeled values are below the NAAQS and suggest that 
there is no exceedance or impact from the project based on the 
standards. A comparison of air quality conditions for all 
pollutants demonstrates minor differences in traffic volume and 
roadway configuration between the alternatives; air pollution 
impacts for all design alternatives are similar.  

Results of PM10 analysis indicate 24-hour PM10 concentrations 
exceed the NAAQS for the project alternatives with the 
exception of the Partial Cover Lowered Alternative (Basic 
Option with Managed Lanes) and the No-Action Alternative. 
Results indicate these two alternatives do not exceed the 24-
hour PM10 standard of 150 micrograms per cubic meter. 

Key differences in air quality impacts between alternatives are 
most evident when evaluating pollutant levels at particular 
locations along the corridor. Hotspot analysis that shows the 
worst-case conditions for carbon monoxide indicate only slightly 
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lower emissions with the Revised Viaduct Alternatives, however 
none of the alternatives results in an exeedance of the carbon 
monoxide NAAQS.  

Several factors are evident at the conclusion of this analysis: 

 Air quality conditions under the No-Action Alternative 
are similar to all alternatives analyzed 

 Traffic volume and traffic speed are the primary drivers 
of project-level air quality impacts 

 Fugitive dust emissions from road sanding, as well as 
brake and tire wear, are the primary indicators of future 
particulate matter emissions 

Significant changes in any of these factors could impact 
pollutant emissions at the project level. 

5.10.8 Will mitigation efforts be required to offset any negative 
effects on air quality from the project alternatives? 

Motor vehicle emissions from the implementation of the No-
Action Alternative and Partial Cover Lowered Alternative, Basic 
Option with Managed Lanes will not cause or contribute to any 
new localized carbon monoxide or particulate matter violations, 
nor will they increase the frequency or severity of any existing 
violations based on the hotspot analysis. Therefore, for these two 
alternatives, no specific mitigation measures are necessary for 
the project to proceed. If an alternative is chosen that requires 
mitigation, one or more of the potential emission reduction 
measures described below will be utilized to minimize impacts to 
air quality. In this case, the specific mitigation measures chosen 
will be detailed in the Final EIS. 

Any transportation-related measures or voluntary baseline 
emission reduction strategies already included as part of carbon 
monoxide or particulate matter maintenance plans that relate to  
I-70 East, such as street sanding/sweeping activities, will need 
to continue to be implemented with any of the No-Action or 
Build Alternatives. During construction, dust emissions should 
be minimized by following best management practices to control 
fugitive dust (see Exhibit 5.10-24) for a summary of these 
activities and practices). 

Several ongoing and planned strategies are used in the 
Denver/North Front Range ozone nonattainment area to reduce 
precursor emissions of volatile organic compounds and nitrogen 
oxides, including multimodal transportation options, rideshare 
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programs, vehicle emissions testing, and intersection 
improvements. Likewise, several strategies have been, and 
continue to be, implemented to maintain carbon monoxide and 
PM10 attainment. For details of these strategies to manage 
criteria pollutant emissions, see Attachment J, Air Quality 
Technical Report. 

Reduction of global greenhouse gas emissions 

To help address the global issue of climate change, USDOT is 
committed to reducing greenhouse gas emissions from vehicles 
traveling on our nation’s highways. USDOT and EPA are 
working together to reduce these emissions by substantially 
improving vehicle efficiency and shifting toward lower carbon-
intensive fuels. 

At the state level, there also are several programs underway to 
address transportation greenhouse gases. The Governor’s 
Climate Action Plan, adopted in November 2007, includes 
measures to adopt vehicle carbon dioxide emissions standards 
and to reduce vehicle travel through transit, flex time, 
telecommuting, ridesharing, and broadband communications. 
CDOT also issued a Policy Directive on Air Quality in May 2009. 
This Policy Directive and implementation document—the CDOT 
Air Quality Action Plan—address unregulated MSATs and 
greenhouse gases produced from Colorado’s state highways, 
interstates, and construction activities. 

For details on state and federal programs to reduce greenhouse 
gases from transportation projects, see Attachment J, Air 
Quality Technical Report. 

Reduction of fugitive particle emissions during construction 

Construction-related fugitive particle emissions will be 
minimized by implementing dust control practices in accordance 
with requirements in CDPHE Air Quality Control Commission 
Regulation No. 1, Emission Control for Particulate Matter, 
Smoke, Carbon Monoxide, and Sulfur Oxides. Additionally, for 
any road construction project, a written control plan must be 
submitted for approval by CDPHE. The control plan includes all 
available practical methods that are technologically feasible and 
economically reasonable to reduce, prevent, and control fugitive 
particulate emissions from the source into the atmosphere. 
When a plan is approved, CDPHE may take enforcement action 
if the owner or operator fails to comply with the provisions of a 
plan. 
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Permitting 

All alternatives will require an Air Pollution Emissions Notice 
(APEN). An APEN form is used to record general project 
information including the project description, location, size, and 
duration of the project. In addition, the APEN form includes 
detailed information on the Fugitive Dust Control Plan (FDCP). 
The FDCP addresses how dust will be kept to a minimum at the 
project site. Control measures listed in the plan should be 
specific to the land development site. Fugitive dust control 
techniques commonly included in the plan are shown in Exhibit 
5.10-24.  
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Exhibit 5.10-24. Summary of potential air quality impacts and potential emission 
reduction strategies 

Impacts and/or 
Benefits 

(all alternatives) 
Potential Emission Reduction Strategies Applicable to All Alternatives 

 MSAT emissions 
could increase 
temporarily during 
construction 

 Construction fugitive 
dust could cause 
temporary impacts 

 No violation of the 
NAAQS for the No-
Action Alternative 
and the Partial 
Cover Lowered 
Alternative (Basic 
Option with 
Managed Lanes) 

During construction, best management practices could include the following 
measures and others, if applicable, as identified during project development (per 
the fugitive dust control plan): 

 Monitor for PM10, which will allow for the real-time modification or 
implementation of various dust control measures during construction 

 Cover, wet, compact, or use chemical stabilization binding agent to control 
dust and excavated materials at construction sites 

 Use wind barriers and wind screens to prevent spreading of dust from the site 

 Have a wheel wash station and/or crushed stone apron at egress/ingress 
areas to prevent dirt being tracked onto public streets 

 Use vacuum-powered street sweepers to remove dirt tracked onto streets 

 Cover all dump trucks leaving sites to prevent dirt from spilling onto streets 

 Minimize disturbed areas particularly in winter 

 Prohibit unnecessary idling of construction equipment 

 Locate construction diesel engines as far away as possible from residential 
areas 

 Locate staging areas as far away as possible from residential uses 

 Require heavy construction equipment to use the cleanest available engines 
or be retrofitted with diesel particulate control technology 

 Use alternatives to diesel engines and/or diesel fuels, such as biodiesel, 
liquefied natural gas, or compressed natural gas, fuel cells, and electric 
engines, if applicable. 

 Install engine pre-heater devices to eliminate unnecessary idling for wintertime 
construction 

 Prohibit tampering with equipment to increase horsepower or to defeat an 
emission control device’s effectiveness 

 Require construction vehicle engines to be properly tuned and maintained 

 Use construction vehicles and equipment with the minimum practical engine 
size for the intended job 

Post construction, best management practices could include the following 
measures and others as identified during project development: 

 Perform routine street sweeping to reduce fugitive particulate dust emissions 
and enhance street sweeping after snow events to reduce the particulate 
matter accumulation during operations 

 Optimize signal timing at intersections and along arterial streets near the 
freeway to reduce vehicle delay and tailpipe emissions 

 Implement congestion pricing and commuter incentive programs that reduce 
peak period freeway congestion and emissions 

 Encourage TDM options such as high-occupancy vehicle lanes and 
agreements with major employers to promote and implement flexible work 
programs 
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