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1.0
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INTRODUCTION

The I-70 East Environmental Impact Statement (EIS) is a joint effort between the Federal
Highway Administration (FHWA) and the Colorado Department of Transportation (CDOT). The
intent of the EIS is to identify potential highway improvements along I-70 in the Denver
metropolitan area between I-25 and Tower Road and to assess their potential effects on the
human and natural environment.
Analysis of I-70 through this area began in June 2003 as part of the I-70 East Corridor EIS, a
joint effort conducted by CDOT, FHWA, the Regional Transportation District (RTD), the
Federal Transit Administration (FTA), and the City and County of Denver (CCD). In June 2006,
the highway and transit elements of the I-70 East Corridor EIS were divided into two separate
projects because they serve different travel markets, are located in different corridors, and have
different funding sources. The I-70 East EIS focuses on potential I-70 improvements and the
transit improvements are now being evaluated under the East Corridor EIS, conducted by RTD
and FTA.
Figure 1
Project Area

The project area, shown in Figure 1, includes portions of Denver, Commerce City, Aurora, and
Adams County. The area covers established neighborhoods on the west end of the corridor
including Globeville, Elyria and Swansea, Cole, Clayton, and Northeast Park Hill. The emerging
residential and commercial areas on the east include Stapleton (former Stapleton Airport),
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Montbello, Green Valley Ranch, and Gateway. These communities are diverse in their character
and history, providing a wide variety of residential, commercial, public facility, and institutional
land uses. Adding to the complexity of the project area is the presence of the National Western
Complex as a major travel destination and redevelopment.

2.0

REPORT OVERVIEW

This report discusses air quality as it relates to the I-70 East EIS, including existing conditions in
the corridor, resource effect analysis, and mitigation measures.

3.0

RESOURCE DEFINITION

Air pollution comes from many different sources; stationary sources such as factories, power
plants, and dry cleaners; mobile sources such as cars, buses, planes, trucks, and trains; and
naturally occurring sources such as windblown dust. Air quality can be affected in many ways by
the pollution emitted from these sources.
The Clean Air Act of 1990 (42 United States Code [USC] §7401-7661) provides the principal
framework for national, state, and local efforts to protect air quality. Under the Clean Air Act,
the U.S. Environmental Protection Agency (EPA) is responsible for setting standards, also
known as national ambient air quality standards (NAAQS) (40 Code of Federal Regulations
[CFR] §50), for pollutants that are considered harmful to people and the environment. NAAQS
are set at levels that protect human health and welfare, with an adequate margin of safety. EPA is
also responsible for ensuring these air quality standards are met or attained (in cooperation with
state, tribal, and local governments) through national standards and strategies to control pollutant
emissions from automobiles, factories, and other sources. EPA has classified six principal
pollutants (or criteria pollutants) in the NAAQS, including:
• Carbon monoxide (CO)
• Nitrogen dioxide (NO2)
• Lead (Pb)
• Ozone (O3)
• Particulate matter (PM10, PM2.5)
• Sulfur dioxide (SO2)
If the levels of these pollutants are higher than the NAAQS, EPA may classify the area as a nonattainment area. EPA monitors the criteria pollutants closely in many areas to ensure attainment.
In addition to the NAAQS, the Clean Air Act identified 188 air toxics, also known as hazardous
air pollutants. EPA has assessed this expansive list of toxics and identified a group of 21 as
mobile source air toxics (MSATs), which are set forth in an EPA Final Rule, Control of
Emissions of Hazardous Air Pollutants from Mobile Sources (40 CFR 80 and 86, 66 Federal
Regulation [FR] 17229-17273). EPA also extracted a subset of this list of 21 that it now labels as
the six priority MSATs. These are benzene, formaldehyde, acetaldehyde, diesel particulate
matter (DPM)/diesel exhaust organic gases, acrolein, and 1, 3-butadiene. While these MSATs are
considered the priority transportation toxics, EPA stresses that the lists are subject to change. A
final rule to reduce MSATs from mobile sources was adopted by EPA in February, 2007 (40
CFR Parts 59, 80, 85, and 86, 72 FR 8427-8570) that will significantly lower emissions of
2
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benzene and other air toxics by lowering benzene content in gasoline, reducing exhaust
emissions from passenger vehicles operated at cold temperatures (under 75 degrees), and by
reducing emissions from portable fuel containers

4.0

APPLICABLE LAWS, REGULATIONS, AND GUIDANCE

Several applicable laws, regulations, and guidance were used for the analysis of air quality in this
Draft EIS (DEIS).
National Environmental Policy Act

The National Environmental Policy Act (NEPA) of 1969, as amended, (42 USC 4321 et seq.,
Public Law Number [Pub. L. No.] 91-190, 83 Stat. 852), mandates that transportation decisions
involving federal funds and approvals consider social, economic, and environmental factors in
the decision-making process. NEPA also requires that agencies making such decisions consult
with other agencies, involve the public, disclose information, investigate the environmental
effects of a reasonable range of alternatives, and prepare a detailed statement of the
environmental effects of the alternatives.
Council on Environmental Quality Regulations

The Council on Environmental Quality Regulations Part 1502, Environmental Impact Statement,
(40 Code of Federal Regulations [CFR] 1502.14), requires that an EIS be prepared when a
proposed action is projected to have a significant impact on the quality of the human
environment. Under the Council on Environmental Quality regulations EISs must provide full
and fair discussion of significant environmental impacts and inform decision makers and the
public about project alternatives.
Clean Air Act

The Clean Air Act is the comprehensive federal law that regulates air emissions from area,
stationary, and mobile sources. This law authorizes EPA to establish NAAQS to protect public
health and the environment.
Eight-Hour Ozone and Particulate Matter 2.5 NAAQS

As mandated by the Clean Air Act, EPA has adopted eight-hour O3 and PM2.5 (particulate matter
having an aerodynamic diameter less than or equal to 2.5 micrometers) NAAQS (40 CFR 50,
1997). The most important changes relative to the previous standards were introduction of a new
annual PM2.5 standard and tightening the existing eight-hour O3 standard. The PM2.5 standard has
in fact also recently been tightened from 65 micrograms per cubic meter of air (µg/m3) to 35
µg/m3 for the 24-hour averaging time. The final rule making was published by EPA on October
17, 2006 and the new standard became effective on December 18, 2006.
Transportation Conformity Rule

EPA’s Transportation Conformity Rule requires that transportation plans, programs, and projects
conform to state implementation plans for air quality based on established criteria and
procedures. Conformity to a state implementation plan means that transportation activities will
not produce new air quality violations, worsen existing violations, or delay timely attainment of
the NAAQS. The Transportation Conformity Reference Guide (2001) was prepared by FHWA,
in cooperation with FTA and EPA, as a tool to facilitate compliance by state and local agencies
with the transportation conformity requirements.
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Colorado Air Pollution Prevention and Control Act

The Colorado Air Pollution Prevention and Control Act of 1992 (Colorado Revised Statue 25-7101) was passed to foster the health, welfare, convenience, and comfort of the inhabitants of the
State of Colorado and to facilitate the enjoyment and use of the scenic and natural resources of
the state. Policy direction under this act is intended to achieve the maximum practical degree of
air purity in every portion of the state, to attain and maintain NAAQS, and to prevent the
significant deterioration of air quality in those portions of the state where the air quality is better
than the NAAQS.

5.0

EXISTING CONDITIONS

Federal and state regulations require transportation projects like the I-70 East EIS that request
federal funding be reviewed for potential effects on air quality. Based on air quality monitoring
data collected over a several year period, state and federal air quality agencies designate regions
as having either “attainment” or “non-attainment” status for criteria pollutants. Attainment status
is a measure of compliance with the NAAQS. Areas that are designated as non-attainment may
be re-designated as attainment. For this to happen the state must develop an “attainment
maintenance plan,” that demonstrates how the area will be brought into compliance with the
standard(s) and how the standards will be maintained once compliance is achieved. EPA must
approve the attainment/maintenance plan. Once this happens, the area designation is changed to
that of an attainment/maintenance area. For the area to then be re-designated as attainment for
the pollutant(s) of concern, the standards will be met for ten consecutive years.
The Denver metropolitan area is designated as an attainment/maintenance area for CO, PM10,
and the one-hour ozone standard. No violations of the NAAQS for these pollutants have been
recorded in the Denver metropolitan area since 1995. Because of violations of the eight-hour
ozone standard in 2002 and 2003, state and regional air quality agencies in the Denver
metropolitan area have had to develop a plan to satisfy the new eight-hour ozone standard. With
the approval of this plan, called the Denver Ozone Early Action Compact, specific milestones are
put into place; in return, EPA agreed to defer the effective date of the nonattainment designation
of the eight-hour ozone standard. However, recent air quality data from 2005, 2006, and the first
three quarters of 2007 have shown that the Denver area continued to violate the ozone standard.
Consequently, EPA has not granted another extension, and the eight-hour ozone nonattainment
designation for the Denver metropolitan area was effective on November 20, 2007. The
Colorado Department of Public Health and Environment (CDPHE), the Regional Air Quality
Council and others are working on a revised state implementation plan to address the eight-hour
nonattainment issues. A summary of Denver’s current attainment status includes:
•
•
•

PM10: Redesignated to “maintenance phase” on October 16, 2002 by EPA
CO: Redesignated to “maintenance phase” on December 14, 2001 by EPA
O3: Designated as nonattainment on November 20, 2007 by EPA

Equally as important as the existing air quality levels in the project area are the existing climatic
conditions and the influence the climatic conditions have on air quality levels. Located in the lee
of the Rocky Mountains, Denver has a dry continental climate. This consists of warm summers,
clear skies and occasional afternoon thunderstorms, and cold winters with occasional winter
storms that bring snow to the region. The project area and the majority of Colorado’s Front
Range are prone to strong temperature inversions during the colder months. At times, these
inversions can last for several days, trapping and collecting pollutants in the lower levels of the
4
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atmosphere until a storm system or weather front breaks up the inversion and allows the
accumulated pollutants to be dispersed. The project area is located in a topographic setting that
tends to increase the potential for air quality problems.
Construction of any of the alternatives will require Air Pollution Control Division (APCD)
approval of an Air Pollution Emission Notice for land development. This notice and Application
for Construction Permit must be completed and then approved by the Colorado APCD. One of
the most important parts of the notice is the fugitive dust control plan, which will use the
construction mitigation measures detailed in Chapter 8.0, Mitigation.
5.1

METHODOLOGY

Coordination among FHWA, EPA, CDOT Air Quality Specialist, APCD, and other air quality
agencies was required to establish the existing conditions for air quality in the I-70 East project
area. An Air Quality Compliance Committee was formed and met seven times to guide the
analysis process. The Air Quality Compliance Committee was comprised of a combination of
local and national consultant and regulatory agency experts to provide a broad perspective. Air
Quality Compliance Committee members consisted of agency staff from CDPHE, CCD, Denver
International Airport (DIA), EPA, the National Jewish Medical Research Center, and three
members of the public. Based on this process, the pollutants that this program focused on were
CO, O3, PM10, and MSATs..
5.2

FINDINGS

The existing conditions findings have been divided into two topics: criteria pollutants and
hazardous air pollutants. The criteria pollutant discussion explains the guidance, standards, and
regulatory setting for regional air quality analysis. The hazardous air pollutant discussion
describes trends in MSAT emissions and differences in emissions between alternatives.
5.2.1 Criteria Pollutants
The Clean Air Act, last amended in 1990, requires that EPA set national standards for pollutants
considered harmful to public health and the environment, as shown in Table 1. EPA is also
responsible for ensuring that these air quality standards are attained (in cooperation with state,
tribal, and local governments) by implementing pollution reduction strategies to control pollutant
emissions from automobiles, factories, and other sources.
The Clean Air Act established two types of national air quality standards. Primary standards set
limits to protect public health, including the health of sensitive populations such as asthmatics,
children, and the elderly. Secondary standards set limits to protect public welfare, including
protection against decreased visibility, damage to animals, crops, vegetation, and buildings.
Units of measure for the standards are parts per million (ppm) by volume, milligrams per cubic
meter of air (mg/m3), and micrograms per cubic meter of air (µg/m3). PM10 refers to fine
particles having an aerodynamic diameter less than or equal to 10 micrometers, and PM2.5 refers
to finer particles having an aerodynamic diameter less than or equal to 2.5 micrometers.
5.2.1.1

Criteria Pollutants Overview

EPA is mainly concerned with pollutants that are or could be harmful to people. EPA defines this
set of air pollutants as criteria pollutants. Criteria pollutants include the six most common air
November 2008
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pollutants in the U.S.: CO, Pb, nitrogen oxides (NOx), O3, PM, and SO2. Table 2 presents source
and effects information for each pollutant. Regulatory attention has been focused on these six
pollutants because they have the potential to endanger public health and the environment, are
widespread throughout the U.S., and come from a variety of sources. EPA calls these pollutants
criteria air pollutants because it has regulated them by first developing health-based criteria
(science-based guidelines) as the basis for setting permissible levels.
Table 1
National Ambient Air Quality Standards
Pollutant

CO
Pb
NO2
PM10
PM2.5
O3

SO2

Primary Standards

Averaging Times

Secondary Standards

9 parts per million (ppm)
(10 mg/m3)
35 ppm
(40 mg/m3)
1.5 µg/m3
0.053 ppm
(100 µg/m3)
Revoked2
150 µg/m3
15 µg/m3
35 µg/m3
0.08 ppm
0.12 ppm
0.03 ppm
0.14 ppm

8-hour1

None

1-hour1
Quarterly Average
Annual
(Arithmetic Mean)
Annual (Arithmetic Mean)
24-hour1
Annual3a (Arithmetic Mean)
24-hour4
8-hour5
1-hour6
Annual (Arithmetic Mean)
24-hour1

None
Same as Primary

-------

3-hour1

Same as Primary

Same as Primary
Same as Primary
Same as Primary
------------0.5 ppm
(1300 ug/m3)

1

Not to be exceeded more than once per year.
The annual average standard for PM10 was revoked by EPA in a rule-making in September, 2006. The previous
3
standard was 50 µg/m .
3a
To attain this standard, the three-year average of the annual arithmetic mean PM2.5 concentrations from single or
multiple community-oriented monitors must not exceed 15 µg/m3.
4
3
This standard was revised from 65 to 35 µg/m by EPA in a rule-making in September, 2006, and will be
implemented over a lengthy period. To attain this standard, the three-year average of the 98th percentile of 24-hour
3
concentrations at each population-oriented monitor within an area must not exceed 35 µg/m . This standard
becomes effective December 18, 2006.
5
To attain this standard, the three-year average of the fourth-highest daily maximum eight-hour average O3
concentrations measured at each monitor within an area over each year must not exceed 0.08 ppm.
6
(a) The standard is attained when the expected number of days per calendar year with maximum hourly average
concentrations above 0.12 ppm is < 1. (b) The one-hour standard is applicable to all areas notwithstanding the
promulgation of eight-hour O3 standards under Sec. 50.10. On June 2, 2003, (68 Federal Regulation 32802) EPA
proposed several options for when the one-hour standard would no longer apply to an area.
2
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Table 2
Criteria Pollutants Overview
Pollutant

CO

Pb

NO2
(One of the NOx);
smog-forming
chemical

O3 ground-level;
principal
component of
smog

VOCs*; smogformers

Pollutant Sources and Health Effects
Source – Burning of gasoline, natural gas, coal, oil, etc.
Health Effects – Reduces ability of blood to bring oxygen to body cells and tissues;
cells and tissues need oxygen to work. CO may be particularly hazardous to people
who have heart or circulatory (blood vessel) problems and people who have
damaged lungs or breathing passages.
Source – Lead gasoline additives, non-ferrous smelters, paint, lead solder, and
battery plants.
Health Effects – Seizures, high blood pressure, mental retardation, central nervous
system failures, and behavioral disorders; children and infants especially susceptible
to low doses.
Source – Burning of gasoline, natural gas, coal, oil, etc.
Health Effects – Lung damage, illnesses of breathing passages and lungs
(respiratory system).
Environmental Effects – NO2 is an ingredient of acid rain (acid aerosols), which
can damage trees and lakes. Acid aerosols can reduce ambient visibility.
Property Damage – Acid aerosols can eat away stone used on buildings, statues,
monuments, etc.
Source – Chemical reaction of pollutants, volatile organic compounds (VOCs) and
NOx.
Health Effects – Breathing problems, reduced lung function, asthma, irritates eyes,
stuffy nose, reduced resistance to colds and other infections, may speed up aging of
lung tissue.
Environmental Effects – O3 can damage plants and trees; smog can cause
reduced ambient visibility.
Property Damage – Damages rubber, fabrics, etc.
Source – VOCs are released from burning fuel (gasoline, oil, wood coal, natural
gas, etc.), solvents, paints, glues, and other products used at work or at home. Cars
are a main source of VOCs. VOCs include chemicals such as benzene, toluene,
methylene chloride, and methyl chloroform.
Health Effects – In addition to O3 (smog) effects, many VOCs can cause serious
health problems such as cancer and other effects.
Environmental Effects – In addition to O3 (smog) effects, some VOCs such as
formaldehyde and ethylene may harm plants.
*VOCs are included because they are precursors to O3. All VOCs contain carbon (C), the
basic chemical element found in living beings. Carbon-containing chemicals are called
organic. Volatile chemicals easily escape into the air. Many VOCs are also hazardous air
pollutants, which can cause very serious illnesses.

PM10 and PM2.5;
dust, smoke,
soot

November 2008

Source – Burning of wood, diesel, and other fuels; industrial plants; agriculture
(plowing, burning off fields); unpaved roads, sand/salt from winter maintenance
operations.
Health Effects – Nose and throat irritation, lung damage, bronchitis.
Environmental Effects – Particulates are the main source of haze that reduces
ambient visibility.
Property Damage – Ashes, soot, smokes, and dusts can dirty and discolor
structures and other property, including clothes and furniture.
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Table 2
Criteria Pollutants Overview
Pollutant

SO2

Pollutant Sources and Health Effects
Source – Burning of coal and oil, especially high-sulfur coal from the Eastern United
States; industrial processes (paper, metals), diesel fuel.
Health Effects – Breathing problems; may cause permanent damage to lungs.
Environmental Effects – SO2 is an ingredient in acid rain (acid aerosols), which
can damage trees and lakes. Acid aerosols can also reduce ambient visibility.
Property Damage – Acid aerosols can eat away stone used in buildings, statues,
monuments, etc.

*VOCs are included because they are precursors to O3. All VOCs contain carbon, the basic chemical element found
in living beings. Carbon-containing chemicals are called organic. Volatile chemicals escape into the air easily. Many
VOCs are also hazardous air pollutants, which can cause very serious illnesses.

5.2.1.2 Air Quality Conformity
In order to receive transportation funding or approvals from FHWA, state and local
transportation agencies with plans, programs, or projects in non-attainment or maintenance areas
must demonstrate that they meet the transportation conformity requirements of the Clean Air Act
as set forth in the transportation conformity rule. The project must meet conformity requirements
at both the regional and project levels. Transportation conformity is a way to ensure the
following:
• Planning for transportation systems is consistent with and conforms to state air quality
plans for attaining and maintaining the health-based NAAQS.
• Neither the transportation system as a whole nor individual transportation projects cause
new air quality violations or worsen existing violations.
When considering the planning provisions of the Transportation Equity Act for the 21st Century
(Pub. L. No. 105-178, 1998) and Safe, Accountable, Flexible, Efficient Transportation Equity
Act: A Legacy for Users (Pub. L. No.109-59, 2003) transportation conformity is intended to
ensure that integrated transportation and air quality planning occurs in areas designated by EPA
as non-attainment or maintenance areas. Together, these provisions require that states
demonstrate that their transportation plans, programs, and projects funded or approved by
FHWA conform to the State Implementation Plan and meet the NAAQS. A State
Implementation Plan is a collection of the regulations a state will use to clean up polluted areas
and maintain compliance with the NAAQS in areas already in compliance. The states must
involve the public, through hearings and opportunities to comment, in the development of the
State Implementation Plan.
The project area is a part of the Central Front Range Air Quality Control Region along with
Boulder, Broomfield, Gilpin, Clear Creek, Adams, Arapahoe, Denver, and Jefferson counties.
Portions of project alternatives are included, as placeholders, in the Denver Regional Council of
Governments 2030 Metro Vision Regional Transportation Plan and have been included in the air
quality modeling for the latest conformity determination. However, this project does not meet the
conformity requirements of the Clean Air Act because a preferred alternative is not completely
included in the 2030 Metro Vision Regional Transportation Plan and State Implementation Plan.
This project must demonstrate, in the Final EIS (FEIS), conformity at both a regional and project
level before the Record of Decision (ROD) can be issued. A project level conformity
demonstration must be made because the project area is designated as an attainment/maintenance
area for CO, PM10, and O3.
8
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Monitoring Data

The APCD maintains air monitors throughout the state. These air monitors record existing levels
of pollutants. As seen in Table 3, there are three air monitors in the project area and one air
monitor just north of the project area. The table also provides a list of pollutants measured at
each site, along with historical data.
Table 3 shows that there are no exceedances for any of the NAAQS from 2002 through 2005 and
that there have been only two exceedances of a standard since 1999. The existing PM2.5 standard
of 65 µg/m3 (prior to the recent standard revision to 35 µg/m3) was exceeded at the CAMP
Monitoring Station in 2001 and the eight-hour O3 standard was exceeded in 1999 at the Welby
Monitoring Station.
Table 3
Summary of Ambient Air Monitoring Levels for Monitoring Stations Near
the Project Area
Pollutant

Existing
NAAQS
Standard

1999

2000

2001

2002

2003

2004

2005

2006

9 ppm
(10 mg/m3)

5.2

4.6

4.0

3.6

3.4

3.6

2.3

2.6

11.2

8.6

7.0

7.5

6.1

5.8

4.2

4.2

5.0

5.4

4.1

3.7

4.5

4.1

2.5

3.1

12.1

12.8

9.3

7.4

14.9

8.7

4.3

4.6

Averaging
Time

Auraria – 1300 Blake Street
CO
(ppm)

8-Hour (2nd
Max)

35 ppm
1-Hour (2nd
(40 mg/m3)
Max)
CAMP – 2105 Broadway Avenue
9 ppm
8-Hour (2nd
(10 mg/m3)
Max)
CO
(ppm)
35 ppm
1-Hour (2nd
(40 mg/m3)
Max)
O3 (ppm)

PM10
(µg/m3)
PM2.5
(µg/m3)
NO2
(ppm)

8-Hour (max)

0.08 ppm

No
Data

No
Data

No
Data

No
Data

No
Data

No
Data

0.060

0.071

1-Hour (4th
Max)

0.12 ppm

No
Data

No
Data

No
Data

No
Data

No
Data

No
Data

0.063

0.079

Revoked

29.9

33.8

38.4

37.5

33.7

29.1

28.3

27.3

150 µg/m3

49.0

57.0

75.0

75.0

61.0

53.0

57.0

59.0

15 µg/m3

7.0

8.4

10.8

11.8

10.1

10.5

9.3

8.5

29.2

36.6

68.0

41.1

33.4

40.2

36.2

37.8

Annual Mean
24-Hour (2
Max)

nd

Annual Mean
24-Hour (2nd
Max)

35 µg/m

Annual
Mean

0.053 ppm
(100 µg/m3)

0.033

0.037

0.037

0.035

0.035

0.027

0.028

0.029

0.03 ppm

0.004

0.006

0.005

0.005

0.003

0.003

0.003

0.003

0.14 ppm

0.014

0.017

0.026

0.023

0.013

0.011

0.009

0.009

-------

0.046

0.051

0.083

0.055

0.037

0.030

0.026

0.022

Annual Mean
SO2
(ppm)

24-Hour (2
Max)

nd

3-Hour (2nd
Max)
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Table 3
Summary of Ambient Air Monitoring Levels for Monitoring Stations Near
the Project Area
Pollutant

Averaging
Time

Existing
NAAQS
Standard

1999

2000

National Jewish Hospital – 14th Avenue/Albion Street
9 ppm
8-Hour (2nd
4.6
4.7
(10 mg/m3)
Max)
CO
(ppm)
35 ppm
1-Hour (2nd
10.6
7.6
(40 mg/m3)
Max)
PM2.5
(µg/m3)

PM10
(µg/m3)
NO2
(ppm)
SO2
(ppm)

2002

2003

2004

2005

2006

3.9

3.1

3.3

3.4

2.4

2.5

8.5

6.0

6.5

6.8

3.6

3.9

Annual Mean

15 µg/m3

7.2

9.7

13.5

No
Data

5.1

5.9

8.9

9.8

24-Hour (2nd
Max)

35 µg/m3

13.3

25.8

45.5

No
Data

12.7

16.7

25.9

39.6

3.6

2.9

3.3

2.6

3.0

2.8

2.2

2.5

6.0

4.3

5.8

4.4

5.2

4.0

3.3

3.8

Welby – 3174 E. 78th Avenue
9 ppm
8-Hour (2nd
(10 mg/m3)
Max)
CO
(ppm)
35 ppm
1-Hour (2nd
(40 mg/m3)
Max)
O3 (ppm)

2001

8-Hour
(max)

0.08 ppm

0.081

0.066

0.066

0.074

0.070

0.070

0.076

0.081

1-Hour (4th
Max)

0.12 ppm

0.088

0.073

0.078

0.086

0.083

0.075

0.083

0.087

Revoked

22.1

24.0

27.9

24.6

23.6

29.5

32.3

27.8

150 µg/m3

42.0

43.0

55.0

45.0

41.0

95.0

66.0

50.0

Annual Mean

0.053 ppm
(100 µg/m3)

0.020

0.016

0.026

0.020

0.022

0.022

0.021

0.019

Annual Mean

0.03 ppm

0.003

0.003

0.003

0.003

0.003

0.002

0.002

0.002

0.14 ppm

0.012

0.009

0.012

0.011

0.010

0.009

0.008

0.006

-------

0.055

0.041

0.050

0.047

0.039

0.029

0.023

0.025

Annual Mean
24-Hour (2
Max)

24-Hour (2
Max)

nd

nd

3-Hour (2nd
Max)

Denotes the fact that the existing standard was exceeded.

5.2.2 Mobile Source Air Toxics
On February 3, 2006, the FHWA released its interim guidance on when and how to analyze
MSATs in the NEPA process for highways. The following discussion in accordance with the
interim guidance.
In addition to the criteria air pollutants for which there are NAAQS, the 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). The FHWA has prepared guidance (dated February 3, 2006) on the
analysis of mobile source air toxics for highway projects.
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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).
The EPA is the lead Federal Agency for administering the Clean Air Act and has certain
responsibilities regarding the health effects of MSATs. The 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. In its
rule, EPA examined the impacts of existing and newly promulgated mobile source control
programs, including its reformulated gasoline (RFG) program, its national low emission vehicle
(NLEV) standards, its Tier 2 motor vehicle emissions standards and gasoline sulfur control
requirements, and its proposed heavy duty engine and vehicle standards and on-highway diesel
fuel sulfur control requirements. Between 2000 and 2020, FHWA projects that even with a 64
percent increase in VMT, these programs will reduce on-highway emissions of benzene,
formaldehyde, 1,3-butadiene, and acetaldehyde by 57 percent to 65 percent, and will reduce onhighway diesel PM emissions by 87 percent, as shown in Figure 2.
As a result, EPA concluded that no further motor vehicle emissions standards or fuel standards
were necessary to further control MSATs. The agency is preparing another rule under authority
of CAA Section 202(l) that will address these issues and could make adjustments to the full 21
and the primary six MSATs.
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Figure 2
U.S Annual Vehicle Miles Traveled vs. Mobile Source Air Toxics
Emissions, 2000-2020

Notes: For on-road mobile sources. Emissions factors were generated using MOBILE 6.2. MTBE proportion
of market for oxygenates is held constant, at 50%. Gasoline, Reid vapor pressure, and oxygenate content
are held constant. VMT: Highway Statistics 2000, Table VM-2 for 2000, analysis assumes annual growth
rate of 2.5%. "DPM + DEOG" is based on MOBILE 6.2-generated factors for elemental carbon, organic
carbon, and SO4 from diesel-powered vehicles, with the particle size cutoff set at 10.0 microns.
Source: http://www.fhwa.dot.gov/environment/airtoxic/020306guidapc.htm

5.2.2.1

Unavailable Information for Project-Specific MSAT Impact Analysis

This technical report includes a basic analysis of the likely MSAT emission impacts of this
project. In FHWA’s view, the lack of a national consensus on an acceptable level of risk and
other air quality criteria assumed to protect the public health and welfare, as well as the
reliability of available technical tools do not enable us to predict with confidence the projectspecific health impacts of the emission changes associated with the alternatives evaluated in this
technical report. The outcome of such an assessment would be influenced more by the
uncertainty introduced into the process by the assumptions made rather than any real insight into
the actual health impacts from MSAT exposure directly attributable to the proposed action. Due
to these limitations, the following discussion is included in accordance with CEQ regulations (40
CFR 1502.22(b)) regarding incomplete or unavailable information.
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Information that is Unavailable or Incomplete

Evaluating the environmental and health impacts from MSATs on a proposed highway project
would involve several key elements; chief among them is what constitutes an “acceptable level”
of risk. Incremental risk levels from a new source which are projected to be less than 1 in 1
million are generally considered to be negligible; while, incremental risk levels greater than 100
in 1 million are generally considered to be unacceptable. Indeed, the EPA prevailed in a recent
U.S. Court of Appeals for the District of Columbia decision (Natural Resources Defense Council
v. Environmental Protection Agency, No. 07-1053, June 8, 2008) that its 2006 hazardous organic
NESHAPs (National Emission Standards for Hazardous Air Pollutants) rule reduced emissions
to levels that present "an acceptable level of risk and protect public health with an ample margin
of safety" at risks less than 100 in 1 million. EPA’s benzene NESHAPs is also based on reducing
risks to less than 100 in 1 million.
There is also no national consensus on dose-response values for MSATs. For instance, the EPA
provides ranges of air concentrations at specific risk levels for lifetime exposure to benzene, with
uncertainty spanning perhaps an order of magnitude. The practical uncertainty is even greater,
because the California Air Resources Board (CARB) puts the air concentration risk levels for
benzene at an order of magnitude less than equivalent EPA values. In addition, most notably,
CARB has implemented an air concentration risk level for diesel PM; whereas, the EPA has not.
EPA states in their risk assessment of diesel PM entitled “Health Assessment Document for
Diesel Exhaust” (Office of Research and Development, EPA/600/8-90/057F, May 2002, pp 8-15,
http://www.epa.gov/risk/basicinformation.htm#g) that:
“an exploratory risk analysis shows that environmental cancer risks possibly range from
10-5 to nearly 10-3, while a consideration of numerous uncertainties and assumptions
also indicates that lower risk is possible and zero risk cannot be ruled out. These risk
findings are only general indicators of the potential significance of the lung cancer hazard
and should not be viewed as a definitive quantitative characterization of risk or be used to
estimate an exposure-specific population impact”.
In contrast to EPA’s risk assessment for diesel PM, there is little-to-no documentation as to
precisely how the CARB unit risk value for diesel PM was obtained, nor precisely on what it is
based. The uncertainties in the unit risk value for diesel PM are exceptionally large, since
epidemiological studies of diesel engine exhaust do not consistently find that exposure to diesel
PM causes cancer (cohorts of underground miners exposed to the highest concentrations of
diesel PM, for example, appear to have no excess risk of lung cancer). Thus, the EPA has found
that the available epidemiological data do not support the development of any unit risk value for
diesel PM.
An association between an incremental increase in traffic volumes and the risk level generally
considered unacceptable is implied in a screening-level risk analysis included in the National
Cooperative Highway Research Program (NCHRP) report entitled “Analyzing, Documenting,
and Communicating the Impacts of Mobile Source Air Toxic Emissions in the NEPA Process”
(NCHRP 25-25 Task 18, March 2007). For freeways, an incremental increase in traffic volumes
of 125,000 to 443,000 AADT is linked with an incremental 1 in 1 million risk level, based on
EPA’s range of unit risk values for benzene. The analysis was conducted for an overly simplified
exposure condition, assuming that emission levels associated with a 2010 vehicle fleet would
persist for 70 years, discounting the recognized significant mitigation associated with EPA’s Tier
2 and heavy-duty truck emissions standards and the 2007 MSAT rule. By extension, based on the
November 2008
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same over-simplification, an incremental increase in freeway traffic volumes of 1,250,000 to
4,430,000 AADT are associated with a 10 in 1 million risk level and an incremental increase in
freeway traffic volumes of 12,500,000 to 44,300,000 AADT are associated with a 100 in 1
million risk level – the level above which is generally considered unacceptable. The inherent
assumption is that EPA is correctly estimating benzene and diesel PM air concentration risk
levels and CARB’s estimates are incorrect. Different results and conclusions would be obtained
if the reverse is true or if neither EPA nor CARB is correct. Consequently, FHWA finds that
there is considerable uncertainty associated with estimates of adverse residual risk after
implementation of EPA’s 2007 MSAT rule and other control programs.
According to EPA in their Air Toxics Risk Assessment Reference Library, risk and hazard
estimates are typically reported as one significant figure. Based on the NCHRP screening-level
risk analysis model, the ability to discern between a 1 in million risk level and a 2 in 1 million
risk level is associated with a freeway traffic volume increase of 125,000 to 443,000 AADT. In
FHWA’s view, risk assessment methodologies applied to highway projects are a blunt
instrument.
The methodologies for forecasting health impacts include emissions modeling; dispersion
modeling; exposure modeling; and then final determination of health impacts – each step in the
process building on the model predictions obtained in the previous step. All are also encumbered
by technical shortcomings or uncertain science that prevents a more complete determination of
the MSAT health impacts of this project.
•

14

Emissions: EPA characterizes their MOBILE6.2 emission factor model as a regional
model and not a project-level model. It is a trip-based model, where emission factors are
projected based on a “typical” trip of 7.5 miles and vehicle speeds averaged over the trip.
MOBILE6.2 does not have the ability to predict emission factors for a specific vehicle
operating condition at a specific location at a specific time. Because of this, it has limited
applicability at the project level. EPA will be addressing this limitation in its MOVES
model, a replacement to MOBILE6.2. The implication of this limitation is illustrated and
noted by UC-Davis in Figure 3, i.e., “Smooth flow reduces emissions by a factor of
nearly 20”, which cannot be reflected in a trip-based or link-based model. Similar results
have been found in analyses by UC Riverside (Barth, for CO2) and NC State (Frey, for
multiple pollutants).
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Figure 3
HC Emissions: Exploratory Results
(Smooth flow reduces emissions by a factor of nearly 20)

Even within the confines of regional emissions modeling, EPA and CARB have a
different view of what MSAT emissions would look like from a future vehicle fleet
required to meet identical vehicle emission standards. Although the same basic concepts
were used in developing their respective mobile source emission factor models, widely
disparate results are produced for MSATs. EPA’s MOBILE6.2 model generally predicts
higher emission factors for benzene compared to CARB’s Emfac2007 model. Emfac2007
generally predicts higher emission factors for diesel PM compared to MOBILE6.2.
Figure 4 provides a comparison of emission factors produced by the models for benzene
and diesel particulate matter for the 2030 calendar year. Notice that diesel PM emission
factors from MOBILE6.2 do not vary with speed; in Emfac2007 they do. In part, because
of this, EPA has concluded that (71 FR 12498):
“we continue to believe that appropriate tools and guidance are necessary to ensure
credible and meaningful PM2.5 and PM10 hot-spot analyses. Before such analyses
can be performed, technical limitations in applying existing motor vehicle emission
factor models must be addressed, and proper federal guidance for using dispersion
models for PM hotspot analysis must be issued. With the release of MOBILE6.2,
state and local transportation agencies now have an approved model for estimating
regional PM2.5 and PM10 emission factors in SIP [State Implementation Plan]
inventories and regional emissions analyses for transportation conformity. However,
MOBILE6.2 has significant limitations that make it unsatisfactory for use in
microscale analysis of PM2.5 and PM10 emissions as necessary for quantitative hotspot analysis.”
The limitations noted by EPA equally apply to diesel PM emission factors.
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Figure 4
Comparison of Emission Factors

•

Dispersion. The tools to predict how MSATs disperse are also limited. The EPA’s
current regulatory models, CALINE3 and CAL3QHC, were developed and validated with
emission rates from the MOBILE4 model more than a decade ago. Based on updated
emission rates to MOBILE5, an extensive evaluation of the CAL3QHC model was
conducted in an NCHRP study as part of the development of the HYROAD model. The
study report documents poor model performance at ten sites across the country, 3 where
intensive CO monitoring was conducted plus an additional 7 with less intensive
monitoring. The report is available online from EPA at
www.epa.gov/scram001/dispersion_alt.htm#hyroad.

•

Exposure Levels and Health Effects. Finally, even if emission levels and concentrations
of MSATs could be accurately predicted, shortcomings in current techniques for
exposure assessment and risk analysis preclude us from reaching meaningful conclusions
about project-specific health impacts. Exposure assessments are difficult because it is
difficult to reliably forecast long-term concentrations of MSATs near roadways, and to
determine the portion of time that people are actually exposed to those concentrations at a
specific location. These difficulties are magnified for lifetime, 70-year risk assessments,
particularly because unsupportable assumptions would have to be made regarding
changes in travel patterns and vehicle technology (which affects emissions rates) over
that time frame. There are also considerable uncertainties associated with the existing
estimates of toxicity of the various MSATs, because of factors such as low-dose
extrapolation and translation of occupational exposure data to the general population, a
concern expressed by the Health Effects Institute (HEI).
For example, consider the exposure-response relationship for alcoholic beverages.
Alcoholic beverages are established causes of cancer in humans; about 3% of all cancers
world-wide are thought to be caused by over-consumption of alcoholic beverages. There

16

November 2008

I-70 East Draft Environmental Impact Statement

Air Quality Technical Report

is a clear dose-response relationship for alcoholic beverages, with risk of cancer death
increasing (essentially) linearly for exposures ranging from 2 drinks per day through 6plus drinks per day. But there is neither evidence nor reason to suppose that, for example,
1 or 0.5 drinks per day also increase people’s risk of cancer death. Indeed, the exposureresponse data, interestingly enough, show a “J-shaped” dose response relationship, such
that people consuming 1 drink per day are significantly less likely to die of cancer than
those who drink no alcoholic beverages. If one were to make the standard “regulatory
style” assumption about low-level exposure to alcohol, one would both vastly
overestimate the cancer risk, and also miss entirely what turns out to be a low-level
protective effect. In such a case, it would hardly be “erring on the side of public health”
to estimate that exposures that are orders of magnitude smaller than the 2 drinks-per-day
cancer-effect-level put people at risk of cancer. This is not to say, of course, that verylow-level exposures to MSAT emissions prevent cancer; nor is it to assert that such
exposures are demonstrably or obviously safe. It is only to point out that extrapolation
beyond observable exposures and responses are at best an uncertain business and become
increasingly uncertain the farther one strays from the empirical data.
Because of these shortcomings, any calculated difference in health impacts between alternatives
is likely to be much smaller than the uncertainties associated with calculating the impacts.
Consequently, the results of such assessments would not be useful to decision makers, who
would need to weigh this information against project benefits [name specific benefits with
available supporting statistics, such as reducing traffic congestion, accident rates, and fatalities
plus improved access for emergency response] that are better suited for quantitative analysis.
Summary of Existing Credible Scientific Evidence Relevant to Evaluating the Impacts of
MSATs

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 adverse health
outcomes through epidemiological studies (frequently based on emissions levels found in
occupational settings) or that animals demonstrate adverse health outcomes when exposed to
large doses.
Exposure to toxics has been a focus of a number of EPA efforts. Most notably, the agency
conducted the National Air Toxics Assessment (NATA) in 1996 to evaluate modeled estimates
of human exposure applicable to the county level. While not intended for use as a measure of or
benchmark for local exposure, the modeled estimates in the NATA database best illustrate the
levels of various toxics when aggregated to a national or state level.
The 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.
• Benzene is characterized as a known human carcinogen.
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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.
Formaldehyde is a probable human carcinogen, based on limited evidence in humans,
and sufficient evidence in animals.
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.
Diesel exhaust is likely to be carcinogenic to humans by inhalation from environmental
exposures. Diesel exhaust as reviewed in this document is the combination of DPM and
diesel exhaust organic gases.
Diesel exhaust also represents chronic respiratory effects, possibly the primary noncancer hazard from MSATs. Prolonged exposures may impair pulmonary function and
could produce symptoms such as cough, phlegm, and chronic bronchitis. Exposure
relationships have not been developed from these studies.

Some recent studies have reported that proximity to roadways is related to adverse health
outcomes – particularly respiratory problems.1 Many health studies use an epidemiological
approach to relate the possibility of harm due to the proximity to the roadway. FHWA has
concerns about reaching conclusions regarding health impacts from highway emissions based on
proximity studies in areas known to exceed ambient air quality standards, such as the recent
study by Dr. James Gauderman, et al., entitled “Effect of Exposure to Traffic on Lung
development from 10 to 18 Years of Age: A Cohort Study”. These studies do not measure
specific pollutants but only roadway proximity, so any reported negative health impacts may be
due to either the criteria pollutants or MSATs. Epidemiological studies suffer from the limitation
that they cannot by their very nature establish causality. They may indicate statistical
associations, but other confounding factors may be missed and may represent the true cause of
the impact. Furthermore, not all studies show a negative impact. For example, the “Long term
Effects of Traffic-Related Air Pollution on Mortality”, Beelen et al., only found weak
associations between proximity to major roadways and health effects. This fact was also reported
as a major shortcoming in health studies of this nature in, “Does Traffic-Related Air Pollution
Contribute to Respiratory Disease Formation in Children”, M. Jerritt, ERJ 2007, Vol. 29. In his
review, Jerritt also points out another shortcoming in recent health studies dealing with
determining the effect of proximity. He points out that most of these studies utilize a basic
measure of distance to roadway as a proxy of exposure; however, because of the variable nature
of particles and gaseous pollutants, the true variability of air pollutants within the neighborhood
scale needs to be captured to identify the health effects of specific components of the air
pollution mixture. Additionally, he states “exposures assigned on distance to traffic or traffic
counts near the home are prone to . . . errors . . . and biased results”.
Because analytical methodologies vary greatly between individual health studies, and all studies
have limitations, it is not practical to draw definitive conclusions based solely on individual
1

South Coast Air Quality Management District, Multiple Air Toxic Exposure Study-II (2000); South Coast Air Quality Management
District, Multiple Air Toxic Exposure Study-III (2007); 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.
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studies. Rather the total body of literature needs to be consulted before conclusions can be made.
To that end, the Health Effects Institute, a non-profit organization funded by EPA, FHWA, and
industry, has undertaken a major series of studies to research near-roadway MSAT hot spots, the
health implications of the entire mix of mobile source pollutants, and other topics. The first study
was completed and the findings published last year in Special Report 16 – Mobile-Source Air
Toxics: A Critical Review of the Literature on Exposure and Health Effects, available online at
www.healtheffect.org. For each of the MSATs reviewed, the analysis answers three questions:
1. To what extent are motor vehicles a significant source of exposure?
2. Does it affect human health?
3. Does it affect human health at environmental concentrations?
HEI concludes that exposure to many MSATs comes from sources other than vehicles and that
mobile sources are the primary sources of exposure for only a few of the 21 MSATs listed by the
EPA in its 2001 Rule. For many of the MSATs reviewed, HEI concluded that there is insufficient
data for an assessment of ambient exposures on human health.
A recent technical report by Gregg Thomas and Debra Bain (2007) conducted a neighborhoodscale air toxics assessment in North Denver, which includes a portion of the project area. The
study concluded that micro scale monitoring studies can be used to accurately assess impacts of
MSATs from nearby roadways. Several highway air toxics monitoring studies will be conducted
in Las Vegas, Detroit, and Raleigh as a result of the Sierra Club/FHWA US-95 court settlement.
Relevance of Unavailable or Incomplete Information to Evaluating Reasonably
Foreseeable Significant Adverse Impacts on the Environment, and Evaluation of Impacts
Based Upon Theoretical Approaches or Research Methods Generally Accepted in the
Scientific Community

Given the uncertainties outlined above, a quantitative assessment of the effects of air toxic
emissions impacts on human health cannot be reliably made at the project level. While available
tools do allow us to reasonably predict relative emissions changes between alternatives for larger
projects, the amount of MSAT emissions from each of the project alternatives and MSAT
concentrations or exposures created by each of the project alternatives cannot be predicted with
enough accuracy to be useful in estimating health impacts. (As noted above, the current
emissions model is not capable of serving as a meaningful emissions analysis tool for smaller
projects.) Therefore, the relevance of the unavailable or incomplete information is that it is not
possible to make a determination of whether any of the alternatives would have "significant
adverse impacts on the human environment.”
In this document, FHWA has provided a quantitative analysis of MSAT emissions relative to the
various alternatives and has acknowledged that all of the build alternatives may result in
increased exposure to MSAT emissions in certain locations, although the concentrations and
duration of exposures are uncertain, and because of this uncertainty, the health effects from these
emissions cannot be reliably estimated.
Because of the uncertainties outlined previously, a quantitative assessment of the effects of air
toxic emissions cannot be made at the project level. While available tools do allow for an
analysis of relative emissions changes between alternatives for larger projects, the amount of
MSAT emissions from each of the project alternatives and MSAT concentrations or exposures
created by each of the project alternatives cannot be predicted with enough accuracy to be useful
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in estimating effects. As noted previously, the current emissions model is not capable of serving
as a meaningful emissions analysis tool for smaller projects. Therefore, the relevance of the
unavailable or incomplete information is that it is not possible to determine whether any of the
alternatives would have "significant adverse impacts on the human environment."
5.2.2.2

Project Level MSAT Discussion

As discussed above, FHWA believes technical shortcomings of emissions and dispersion models
and uncertain science with respect to health effects prevent meaningful or reliable estimates of
MSAT emissions and effects of this transportation project. However, even though reliable
methods do not exist to accurately estimate the health impacts of MSATs at the transportation
project level, it is possible to qualitatively assess the levels of future MSAT emissions under the
project. Although a qualitative analysis cannot identify and measure health impacts from
MSATs, it can give a basis for identifying and comparing the potential differences among MSAT
emissions—if any—from the various alternatives. The qualitative assessment presented below is
derived in part from a study conducted by the FHWA entitled A Methodology for Evaluating
Mobile Source Air Toxic Emissions Among Transportation Project Alternatives, found at:
www.fhwa.dot.gov/environment/airtoxic/msatcompare/msatemissions.htm.
For the build alternatives, the amount of MSATs emitted would be proportional to the vehicle
miles traveled, or VMT, assuming that other variables such as fleet mix are the same for each
alternative. The VMT estimated for each of the build alternatives is slightly higher than that for
the No-Action Alternative, because the additional capacity increases the efficiency of the
roadway and attracts rerouted trips from elsewhere in the transportation network. The increase in
VMT would lead to higher MSAT emissions for the action alternative along the highway
corridor; along with a corresponding decrease in MSAT emissions along the parallel routes. The
emissions increase is offset somewhat by lower MSAT emission rates due to increased speeds;
according to EPA’s MOBILE6.2 emissions model, emissions of all of the priority MSATs except
for diesel particulate matter decrease as speed increases. The extent to which these speed-related
emissions decreases will offset VMT-related emissions increases cannot be reliably projected
due to the inherent deficiencies of technical models.
Because the estimated VMT under each of the Alternatives are nearly the same, it is expected
there would be no appreciable difference in overall MSAT emissions among the various
alternatives. Also, regardless of the alternative chosen, emissions will likely be lower than
present levels in the design year as a result of EPA’s national control programs that are projected
to reduce MSAT emissions by 57 to 87 percent between 2000 and 2020. Local conditions may
differ from these national projections in terms of fleet mix and turnover, VMT growth rates, and
local control measures. However, the magnitude of the EPA-projected reductions is so great
(even after accounting for VMT growth) that MSAT emissions in the study area are likely to be
lower in the future in nearly all cases.
The additional travel lanes contemplated as part of the project alternatives will have the effect of
moving some traffic closer to nearby homes, schools, and businesses; therefore, under each
alternative there may be localized areas where ambient concentrations of MSATs could be
higher under the build alternatives than the No Action Alternative. However, as discussed above,
the magnitude and the duration of these potential increases compared to the No Action
Alternative cannot be accurately quantified due to the inherent deficiencies of current models. In
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sum, when a highway is widened and, as a result, moves closer to receptors, the localized level
of MSAT emissions for the Build Alternative could be higher relative to the No Action
Alternative, but this could be offset due to increases in speeds and reductions in congestion
(which are associated with lower MSAT emissions). Also, MSATs will be lower in other
locations when traffic shifts away from them. However, on a regional basis, EPA’s vehicle and
fuel regulations, coupled with fleet turnover, will over time cause substantial reductions that, in
almost all cases, will cause region-wide MSAT levels to be significantly lower than today.

6.0

DESCRIPTION OF ALTERNATIVES

The I-70 East EIS is examining potential social, environmental, and economic resources effects
of possible improvements to I-70. Consistent with federal regulation, the EIS evaluates potential
effects that might result from a No-Action Alternative and a set of highway build alternatives.
For this DEIS, the No-Action Alternative is defined as replacement of the existing viaduct
between Brighton Boulevard and Colorado Boulevard with no additional lanes or other capacity
improvements. The four build alternatives evaluated in the DEIS are shown in Figure 5 through
Figure 8 and include:
• Alternative 1 – Adding new general purpose lanes on the existing I-70 alignment along
the length of the corridor with interchange improvements throughout the corridor and
consideration of a new interchange at Central Park Boulevard.
• Alternative 3 – Adding a combination of general purpose lanes and tolled express lanes
on the existing I-70 alignment, with tolled express lanes added from Colorado Boulevard
to Chambers Road, and general purpose lanes added west of Colorado Boulevard and east
of Chambers Road. Interchange improvements would be made per Alternative 1.
• Alternative 4 – Placing I-70 on new alignment beginning at Brighton Boulevard and
extending northeast toward a new interchange with I-270 near Colorado Boulevard, then
following I-270 southeast to its existing interchange with I-70. New general purpose
lanes would be added to I-70 along its entire length within the project area. New I-70
interchanges would be provided along the realignment at Brighton Boulevard, Colorado
Boulevard/Vasquez Boulevard with interchange improvements at the remaining I-70
interchanges along the corridor and consideration of a new interchange at Central Park
Boulevard. The existing viaduct east of Brighton Boulevard would be removed and 46th
Avenue would serve as a four- or six-lane roadway along the existing I-70 alignment
between Brighton Boulevard and Quebec Street depends on where it is located.
• Alternative 6 – As with Alternative 4, placing I-70 on new alignment beginning at
Brighton Boulevard and along a portion of I-270. General purpose lanes would be added
from I-25 to west of Brighton Boulevard on the realignment, and from Chambers Road to
Tower Road on the existing alignment. Tolled express lanes would be developed between
Brighton Boulevard and Chambers Road. Access improvements would be made per
Alternative 4. The existing viaduct east of Brighton Boulevard would be removed and
46th Avenue would serve as a four- to six-lane roadway along the existing I-70 alignment
between Brighton Boulevard and Quebec Street.
Various options are being evaluated within the alternatives. These options include shifting to the
north or south between Brighton Boulevard and Quebec Street on Alternatives 1 and 3, and two
options for connecting the realignment (Alternatives 4 and 6) to existing I-70 near Brighton
Boulevard. For more detail on alternatives, see the I-70 East Alternative Analysis and Screening
Process Technical Report (2008).
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Figure 5
Alternative 1: General Purpose Lanes

Figure 6
Alternative 3: Tolled Express Lanes and General Purpose Lanes
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Figure 7
Alternative 4: General Purpose Lanes

Figure 8
Alternative 6: Tolled Express Lanes and General Purpose Lanes
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EFFECTS ANALYSIS

Implementing a transportation project has the potential to affect both criteria pollutants and
MSATs. The methodology used to conduct the air quality analysis and the effects of each
alternative are discussed in this section.
7.1

METHODOLOGY

Different methodologies were followed to determine the effects of the project alternatives on
criteria pollutants, CO and PM10 “hot spots,” construction-related fugitive emissions, and
MSATs.
7.1.1 Criteria Pollutants
A criteria pollutant emissions inventory was identified for each project alternative during
representative project years. The emissions inventories were developed for each of the
alternatives based on the travel demand forecasting completed for this project, which estimated
future (2030) VMT. In addition, criteria pollutant emission factors for mobile sources and
engineering estimates of the volume of material handled were calculated. The mobile source
inventories were created in concert with the CDPHE, which ran the MOBILE 6.2 model using
travel demand model outputs (oxy fuels, Reid vapor pressure, inspection/maintenance, vehicle
speeds, etc.) employed in CDPHE’s State Implementation Plan revision modeling. This allows
the emissions inventory for the project to be consistent with other emissions inventories within
the Denver region. Years analyzed include the baseline year (2001), the long-range planning
horizon for the project (2030), and interim years 2010 and 2020.
The mobile source criteria pollutant emissions inventory was developed by multiplying the VMT
for the specified alternative and year by the MOBILE 6.2 emission factor for the specified
pollutant. Since travel demand data was only available for 2030, interpolation was conducted to
develop VMT for the interim years. The interpolation is based on the Denver Regional Council
of Government’s growth calculations (2004). The growth calculations call for a 2.16 percent
increase in VMT per year from 2001 to 2020 and a 1.57 percent increase in VMT per year from
2020 to 2030. These growth rates were used to extrapolate the VMT for 2010 and 2020.
The mobile source emission factors for PM10 and SO2 were taken from Table 3.4-1, Summary of
VMT, Emission Factors and Emission Inventory for Mobile Sources, in the Colorado State
Implementation Plan for PM10, Revised Technical Support Document (CDPHE, 2005). VOC,
CO, and NO2 emission factors were provided by CDPHE (B. Macrae, personal communication,
April 24, 2006). CDPHE categorizes roadways by the area in which they are located. Area types
include central business district, urban, urban fringe, suburban, and rural. At CDPHE’s
suggestion, the urban fringe emission factors for the analysis year were used. Specifically, for
VOCs, CO, and NO2, the urban fringe morning peak emission factor was used. Secondary
particulate formation from NO2 and SO2 is accounted for in the particulate emission factors.
In addition to the exhaust emissions coming from mobile sources, mobile sources are also
responsible for PM originating on the roadway upon which they travel. These sources of PM are
broken down into road dust and sanding. Therefore, the freeway emission factors from Table
3.4-2, Road Dust and Re-entrained Emissions Factors (CDPHE, 2005) were multiplied by the
VMT for each alternative, for each year to estimate the contribution of particulate emissions.
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The particulate emissions presented for each alternative by project year are the sum of the
particulate emissions from the exhaust of the vehicles and the re-entrained dust resulting from
the vehicles traveling on the highway.
Although O3 is a criteria pollutant, the potential influence any specific project may have on O3
levels cannot be readily identified. O3 itself is not emitted (released) directly from any source;
rather O3 is formed over time in the atmosphere when other pollutants are together in the
presence of sunlight and chemical reactions occur. NO2 and VOCs are precursors that contribute
to the formation of O3. Therefore, if NO2 and VOC emissions are controlled, it will limit the
formation of O3. Because of the way O3 is formed in the atmosphere, O3 assessments are regional
in scale and not project-specific. Thus, the O3 assessment is limited to examination of the relative
increase or decrease of NO2 and VOCs from one alternative to another.
7.1.2 Carbon Monoxide Microscale Hot Spot Analysis
“Hot spot” modeling for CO was performed to assess the future project impacts to CO
concentrations at five signalized interchanges in the I-70 corridor. The CO emissions inventory
for mobile sources was developed for these interchanges with the same approach that was used
in developing the emission inventory for the criteria pollutants, discussed in Section 7.1.1,
Criteria Pollutants. CDPHE ran the MOBILE 6.2 model using the model inputs (oxy fuels, Reid
vapor pressure, inspection/maintenance, vehicle speeds, etc.) employed in CDPHE’s State
Implementation Plan revision modeling, so that it was consistent with other emissions
inventories within the Denver region. Project years 2010, 2020, and 2030 were analyzed.
The intersections chosen for hot spot modeling were determined through consultation among the
project team, CDOT, and the APCD in air quality scoping meetings. Locations that were
considered for the hot spot analysis include any intersections where the future level of service is
classified as “D,” “E,” or “F.” The intersections with the projected lowest levels of service
combined with the highest traffic volumes were selected for this analysis. Emissions at these
interchanges were developed by multiplying the emission factors by the projected VMT at these
interchanges calculated by the project travel demand model.
Three interchanges were analyzed for the existing alignment alternatives (Alternatives 1 and 3)
and two were analyzed for the realignment alternatives (Alternatives 4 and 6). The five
interchanges were chosen because they were projected to have the highest peak-hour traffic
volumes in 2030 and therefore would represent worst-case conditions. If these locations were
shown to comply with the eight-hour CO standard, it was assumed that all other interchanges
would also meet the standard. The modeling analysis was performed using the EPA CAL3QHC
model and was done in accordance with EPA modeling guidance.
7.1.3 PM10 Hot Spot Analysis
Because the project area is located within a PM10 maintenance area, a qualitative hot spot
analysis for PM10 is required. New guidance is set forth by EPA and FHWA in Transportation
Conformity Guidance for Qualitative Hot-spot Analyses in PM2.5 and PM10 Non-attainment and
Maintenance Areas (2006). A hot spot analysis is defined as an estimation of likely future
localized PM10 concentrations and a comparison of the estimated concentrations to the relevant
(PM10) air quality standard. A qualitative analysis is conducted rather than a quantitative analysis
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because EPA and FHWA do not currently have an approved methodology or model to assess the
impacts from highway projects.
The guidance indicates that a variety of estimation methods may be employed, with projectspecific methods evolving from the type of information or data that may or may not be available
for the given project. The hot spot analysis for this project uses the information and data
presented in Colorado State Implementation Plan for PM10, Revised Technical Support
Document (CDPHE, 2005) and the PM10 emission estimates presented for the alternatives.
The hot spot analysis used the modeling results in the state implementation plan revision as a
baseline. The assumption was made that the state implementation plan analysis included all
baseline PM10 emissions and represents the No-Action Alternative. Assuming all other variables
to be constant, the percent change in emissions from the No-Action Alternative to Alternatives 1,
3, 4, and 6 would then result in a corresponding increase in local PM10 concentrations. As an
example, if the PM10 emissions for a project alternative were to increase by ten percent over the
No-Action Alternative, the hot spot analysis would estimate that there would be an increase of
approximately ten percent in PM10 concentrations in the area.
7.1.4 Construction-Related Fugitive Emissions
Assessment of fugitive emissions from construction is not possible until specific construction
methods and sequencing are developed for the preferred alternative. This is because the emission
factors used to estimate construction emissions require specific information regarding equipment
type, (i.e., dozer, scraper, grader, etc.), operating hours, vehicle speed, and so forth. However, in
the absence of this information a good approximation of the relative amount of emissions
associated with construction activities is the amount of material that would need to be handled.
In general, the more material moved, the greater the emissions; therefore, the total amount of
material handled is used as a surrogate for estimating emissions from the project alternatives and
construction equipment exhaust emissions.
7.1.5 Mobile Source Air Toxics
The MSAT analysis focused on developing an emissions inventory within the project area for
each project alternative during representative project years. This analysis provided an estimate of
MSAT emissions over time for each project alternative. This was accomplished by using the
EPA MOBILE 6.2 emission inventory model that calculates MSAT emission factors (in
gram/mile) for various vehicle types, ranging from passenger cars to heavy duty diesel vehicles.
In the MOBILE 6.2 model, these MSAT emission factors change over time, because of the
planned implementation of improved emission control technology on both cars and trucks.
Therefore, the MOBILE 6.2 model was run for each representative project year, using the
recommended model inputs (oxy fuels, Reid vapor pressure, inspection/maintenance, vehicle
speeds) that have been used by CDPHE in developing other air emission inventories in the
Denver region. A preliminary analysis was conducted using the speeds projected in the traffic
modeling, to test the sensitivity of the model to speed variation. This comparison indicated that
there were only small changes in traffic emissions when the variable traffic speeds were taken
into account.
The years analyzed in this study include the baseline year (2001), the long-range planning
horizon for the project (2030), and interim years 2010 and 2020. In addition, MSAT emission
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factors were also calculated for the year 1990, to provide a longer-term perspective that includes
the year when air toxics were first identified in the 1990 Clean Air Act.
The MSAT emissions inventory for a representative year for each project alternative is
determined by multiplying the appropriate MOBILE 6.2 emission factor by VMT within the
project area for each vehicle type, and then summing for all vehicles. VMT for each alternative
within the project area for the years 2001, 2010, 2020, and 2030 was obtained from the travel
demand forecasting completed for this project. VMT for the year 1990 was provided by the
CDPHE for comparison purposes, but there is more uncertainty regarding historical VMT
records.
7.2

EFFECTS OF ALTERNATIVES

The environmental consequences of the different alternatives are discussed for each alternative
relative to construction-related fugitive emissions, criteria pollutants, CO “hot spot” analysis,
PM10 hot spot analysis, and MSATs. The design options that are being considered do not result
in different air quality effects and as such, they are not analyzed separately.
To support the air quality analysis, the VMT for each alternative within the project area for the
years 2001, 2010, 2020, and 2030 was obtained from the Denver Regional Council of
Governments regional travel demand model. VMT for the year 1990 was provided by the
CDPHE, although there is more uncertainty about historical VMT records for 1990. The VMT
for each alternative for representative years are presented in Table 4.
Table 4
Vehicle Miles Traveled for each Project Alternative
Project Alternative
No-Action
Alternative 1
Alternative 3
Alternative 4
Alternative 6

VMT (Vehicle Miles/Day)
Year 1990
2,612,000
2,612,000
2,612,000
2,612,000
2,612,000

Year 2001
5,067,400
5,067,400
5,067,400
5,067,400
5,067,400

Year 2010
6,565,300
6,772,360
6,804,300
6,736,200
6,734,000

Year 2020

Year 2030

8,396,000
8,856,200
8,927,200
8,775,900
8,771,000

10,103,500
10,657,300
10,742,700
10,536,600
10,554,700

Note: The VMT for 1990 and 2001 are the same for all project alternatives, since data are based on
historical records.

Different design options are being evaluated within the alternatives. These options include
shifting to the north or south between Brighton Boulevard and Quebec Street on Alternatives 1
and 3, and two options for connecting the realignment (Alternatives 4 and 6) to existing I-70 near
Brighton Boulevard. There will be no difference in VMT, and consequently air emissions, for
any of the design options, so the results of the analysis are presented by alternative only.
7.2.1 No-Action Alternative
A description of the effects of the No-Action Alternative on criteria pollutants and MSATs is
provided in this section.
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Criteria Pollutants

Table 5 and Figure 9 present the annual criteria pollutant emissions associated with the NoAction Alternative. All pollutants are expected to have lower emissions in the future than in
2001, with the exception of PM10. These emission decreases are projected because older, higherpolluting vehicles are expected to be replaced with newer, lower-polluting vehicles. As the table
and figure show, the better-controlled emissions in newer vehicles more than compensate in most
cases for the increase in VMT that will occur with each of the project alternatives.
For CO, increases in control efficiency of CO emissions begin to flatten out in 2020, so that the
continuing growth in VMT from 2020 to 2030 causes CO emissions to increase again. For PM10,
the primary source of particulate emissions from motor vehicles is re-entrained road dust (e.g.,
from road sanding during the winter) which is difficult to control. Consequently, particulate
emissions generally increase as VMT increases.
Table 5
Annual Criteria Emissions – No-Action Alternative
Pollutant
VOC
CO
NOx
SO2
PM10

Emissions (Tons per Year)
Year 2001
1,698.00
32,885.00
4,370.00
185.88
1,498.00

Year 2010
1,008.00
30,426.00
2,714.00
22.10
1,628.00

Year 2020

Year 2030

703.00
27,524.00
1,433.00
28.92
1,889.00

779.00
32,117.00
1,230.00
35.20
2,230.00

Note: PM10 emissions include PM, NOx, and SO2 from exhaust and road dust and
sanding emissions.

PM10 Hot Spot

For the No-Action Alternative, it has been assumed that those emissions have been incorporated
into the state implementation plan modeling results. This review indicates that the maximum 24hour concentration in the project area will be approximately 140 µ/m3 in 2020 and 2030.
Therefore, the PM10 standard is not expected to be exceeded for the No-Action Alternative.
Mobile Source Air Toxics

Emissions of MSATs have been calculated for the No-Action Alternative during the baseline
year 2001, the project years 2010, 2020, and 2030, and the historical year 1990. Emissions for
1990 and 2001 will be the same for all project alternatives. Table 6 presents the annual MSAT
emissions (in tons/year) associated with the No-Action Alternative.
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Figure 9
Annual Criteria Emissions (tons/yr) – No-Action Alternative

Table 6
Annual MSAT Emissions – No-Action Alternative
Air Toxic
Acetaldehyde
Acrolein
Benzene
1,3-Butadiene
Formaldehyde
DPM

Emissions (Tons per Year)
Year 1990
163.02
51.35
219.39
N/A
42.72
123.66

Year 2001
32.45
2.35
121.71
15.72
54.39
74.34

Year 2010
14.73
1.15
68.28
24.27
7.29
25.75

Year 2020

Year 2030

11.71
0.97
51.98
5.53
20.86
10.62

11.84
0.99
49.82
5.49
21.51
8.81

Note: Benzene emissions include exhaust and evaporative emissions.

Table 6 shows that each of the MSAT emissions decrease from 1990 and the baseline year
(2001) to the end of the project in 2030. These decreases are substantial; for example, DPM and
benzene are projected to decrease by 88 and 59 percent, respectively. These decreases occur even
though the VMT doubles during this same period. These projected decreases in emissions are a
result of EPA’s national emission control programs for vehicles. The results in Table 6 are also
shown graphically in Figure 10.
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Figure 10
Annual MSAT Emissions (tons/yr) – No-Action Alternative

7.2.2 Alternative 1
A description of the effects of Alternative 1 on criteria pollutants and MSATs is provided in this
section. There are no differences in VMT between the north and south options of Alternative 1.
Therefore, there is no difference in emissions.
Criteria Pollutants

Table 7 and Figure 11 present the annual criteria pollutant emissions associated with Alternative
1. All pollutants are expected to have lower emissions in 2030 than in 2001, with the exception
of CO and PM10. These emission decreases are projected because older, higher-polluting vehicles
are expected to be replaced with newer, lower-polluting vehicles. As the table and figure show,
the better-controlled emissions in newer vehicles more than compensate for the increase in VMT
that will occur with each of the project alternatives.
For CO, the increases in control efficiency of CO emissions begin to flatten out in 2020, so that
the continuing growth in VMT from 2020 to 2030 causes CO emissions to begin increasing. For
PM10, the primary source of particulate emissions from motor vehicles is re-entrained road dust
(e.g., from road sanding during the winter) which is difficult to control. Consequently, particulate
emissions generally increase as VMT increases.
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Table 7
Annual Criteria Emissions – Alternative 1
Pollutant
VOC
CO
NOx
SO2
PM10

Emissions (Tons per Year)
Year 2001
1,698.00
32,885.00
4,370.00
185.88.00
1,498.00

Year 2010
1,039.00
31,385.00
2,800.00
22.80
1,679.00

Year 2020

Year 2030

742.00
29,033.00
1,512.00
30.51
1,993.00

822.00
33,878.00
1,298.00
37.13
2,353.00

Note: PM10 emissions include PM from exhaust and road dust and sanding emissions.

Figure 11
Annual Criteria Emissions (tons/yr) – Alternative 1

Carbon Monoxide Microscale Hot Spot Analysis

As stated in Section 7.1, Methodology, CO eight-hour average concentration levels for the
selected intersections were calculated for the future years 2010, 2020, and 2030. Modeling was
performed using the EPA CAL3QHC model and was done in accordance with EPA modeling
guidance. To arrive at a final result, the highest modeled CO concentration for each scenario was
combined with the projected CO background concentration in the area. This value is then
compared to the eight-hour standard of 9 ppm to determine any violations. The results for
Alternative 1 are presented in Table 8.
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Table 8
Carbon Monoxide Hot Spot Modeling Results – Alternative 1
Location
I-70 at Steele
Street
I-70 at Colorado
Boulevard
I-70 at Peoria
Street

Year

Modeled
Concentration, ppm

Background
Concentration, ppm

Total
Concentration, ppm

2010
2020
2030
2010
2020
2030
2010
2020
2030

2.5
2.1
2.2
3.2
2.8
3.0
2.9
2.4
2.6

3.5
2.9
3.0
3.5
2.9
3.0
3.5
2.9
3.0

6.0
5.0
5.2
6.7
5.7
6.0
6.4
5.3
5.6

As shown in Table 8 no exceedences of the CO NAAQS of 9 ppm are projected to occur for
Alternative 1.
PM10 Hot Spot Analysis

The maximum PM10 concentration calculated for the project area in the state implementation
plan is approximately 130 µ/m3 in 2010, approximately 140 µ/m3 in 2020, and approximately 140
µ/m3 in 2030. When these concentrations are adjusted by the percent change from the No-Action
emissions presented in Table 5 to the Alternative 1 emissions presented in Table 7, the percent
change and the estimated resulting concentration is as follows:
• 3.1 percent, with an estimated concentration of 134.1 µ/m3 for 2010.
• 5.5 percent with an estimated concentration of 147.7 µ/m3 for 2020.
• 5.5 percent with an estimated concentration of 147.7 µ/m3 for 2030.
Therefore, the PM10 standard is not expected to be exceeded through 2030 for Alternative 1.
Mobile Source Air Toxics

Emissions of MSATs have been calculated for Alternative 1 for the baseline year 2001, the
project years 2010, 2020, and 2030, and the historical year 1990. Table 10 presents the annual
MSAT emissions (in tons/year) associated with Alternative 1.
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Table 9
Annual Air Toxic Emissions – Alternative 1
Air Toxic
Acetaldehyde
Acrolein
Benzene
1,3-Butadiene
Formaldehyde
DPM

Emissions (Tons per Year)
Year 1990
163.02
51.35
219.39
N/A
42.72
123.66

Year 2001
32.45
2.35
121.71
15.72
54.39
74.34

Year 2010
15.54
1.21
72.02
7.69
25.60
27.16

Year 2020

Year 2030

12.35
1.02
54.82
5.83
22.00
11.20

12.48
1.05
52.55
5.79
22.69
9.29

Note: Benzene emissions include exhaust and evaporative emissions.

Table 9 shows that each of the MSAT emissions decrease from the baseline year (2001) to the
end of the project in 2030. These emission decreases are substantial and similar to the No-Action
Alternative; for example, DPM and benzene are projected to decrease by 88 and 57 percent,
respectively. The results in Table 9 are also shown graphically in Figure 12.
Figure 12
Annual MSAT Emissions (tons/yr) – Alternative 1
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7.2.3 Alternative 3
A description of the effects of the Alternative 3 on criteria pollutants and MSATs is provided in
this section. There are no differences in VMT between the north and south option of Alternative
3. Therefore, there is no difference in emissions.
Criteria Pollutants

Table 10 and Figure 13 present the annual criteria pollutant emissions associated with
Alternative 3. All pollutants are expected to have lower emissions in the future than in 2001,
with the exception of CO and PM10. These emission decreases are projected because older,
higher-polluting vehicles are expected to be replaced with newer, lower-polluting vehicles. As
the table and figure show, the better-controlled emissions in newer vehicles more than
compensates for the increase in VMT that will occur with each of the project alternatives.
However, the increases in control efficiency of CO emissions begin to flatten out in 2020, so that
the continuing growth in VMT from 2020 to 2030 causes CO emissions to begin increasing.
For PM10, the primary source of particulate emissions from motor vehicles is re-entrained road
dust (e.g., from road sanding during the winter), which is difficult to control. Consequently,
particulate emissions generally increase as VMT increases.
Table 10
Annual Criteria Emissions – Alternative 3
Pollutant
VOC
CO
NOx
SO2
PM10

Emissions (Tons per Year)
Year 2001
1,698.00
32,885.00
4,370.00
185.88
1,498.00

Year 2010
1,044.00
31,533.00
2,813.00
22.92
1,687.00

Year 2020
747.90
29,266.00
1,524.00
30.75
2,009.00

Year 2030
828
34,149
1,308
37
2,372

Note: PM10 emissions include PM from exhaust and road dust and sanding emissions.
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Figure 13
Annual Criteria Emissions (tons/yr) – Alternative 3

Carbon Monoxide Microscale Hot Spot Analysis

Traffic volumes at the modeled interchange for Alternative 3 are the same as Alternative 1, so
the effect of Alternative 3 on CO hot-spot concentrations would be the same as Alternative 1. As
shown in Table 8 for Alternative 1, no exceedences of the CO NAAQS of 9 ppm are projected to
occur for Alternative 3.
PM10 Hot Spot Analysis

The maximum PM10 concentration calculated for the project area in the state implementation
plan for 2010 is approximately 130µ/m3, for 2020 it is approximately 140µ/m3, and for 2030 it is
also approximately 140µ/m3. When these concentrations are adjusted by the percent change from
the no-action emissions presented in Table 5 to the Alternative 3 emissions presented in Table
11, the percent change and the estimated resulting concentration is as follows:
• 3.6 percent with an estimated concentration of 134.7 µ/m3 for 2010.
• 6.4 percent with an estimated concentration of 148.9 µ/m3 for 2020.
• 6.4 percent with an estimated concentration of 148.9 µ/m3 for 2030.
Therefore, the PM10 standard is not expected to be exceeded through 2030 for Alternative 3.
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Mobile Source Air Toxics

Emissions of MSATs have been calculated for Alternative 3 for the baseline year 2001, the
project years 2010, 2020, and 2030, and the historical year 1990. Table 11 presents the annual
MSAT emissions (in tons/year) associated with Alternative 3.
Table 11
Annual Air Toxic Emissions – Alternative 3
Air Toxic
Acetaldehyde
Acrolein
Benzene
1,3-Butadiene
Formaldehyde
DPM

Emissions (Tons per Year)
Year 1990

Year 2001

Year 2010

Year 2020

163.02
51.35
219.39
N/A
42.72
123.66

32.45
2.35
121.71
15.72
54.39
74.34

15.66
1.22
72.59
7.75
25.81
27.38

12.45
1.03
55.26
5.88
22.18
11.29

Year 2030
12.58
1.06
52.97
5.84
22.87
9.36

Note: Benzene emissions include exhaust and evaporative emissions.

Table 11 shows that each of the MSAT emissions decrease from the baseline year (2001) to the
end of the project in 2030. These emission decreases are substantial and similar to the No-Action
Alternative and Alternative 1. For example, DPM and benzene are projected to decrease by 87
and 56 percent, respectively. The results in Table 11 are also shown in Figure 14.
Figure 14
Annual MSAT Emissions (tons/yr) – Alternative 3
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7.2.4 Alternative 4
A description of the effects of Alternative 4 on criteria pollutants and MSATs is provided in this
section. There are no differences in VMT between the west and east options of Alternative 4.
Therefore, there is no difference in emissions.
Criteria Pollutants

Table 12 and Figure 15 present the annual criteria pollutant emissions associated with
Alternative 4. All pollutants are expected to have lower emissions in the future than in 2001,
with the exception of CO and PM10. These emission decreases are projected because older,
higher-polluting vehicles are expected to be replaced with newer, lower-polluting vehicles. As
the table and figure show, the better-controlled emissions in newer vehicles more than
compensates in most cases for the increase in VMT that will occur with each of the project
alternatives.
However, the increases in control efficiency of CO emissions begin to flatten out in 2020, so that
the continuing growth in VMT from 2020 to 2030 causes CO emissions to increase again. For
PM10, The primary source of particulate emissions from motor vehicles is re-entrained road dust
(e.g., from road sanding during the winter) which is difficult to control. Consequently, particulate
emissions generally increase as VMT increases.
Table 12
Annual Criteria Emissions – Alternative 4
Pollutant
VOC
CO
NOx
SO2
PM10

Emissions (Tons per Year)
Year 2001
1,698.00
32,885.00
4,370.00
185.88
1,498.00

Year 2010
1,034.00
31,218.00
2,785.00
22.68
1,670.00

Year 2020
735.00
28,770.00
1,498.00
30.23
1,975.00

Year 2030
813.00
33,494.00
1,283.00
36.71
2,326.00

Note: PM10 emissions include PM from exhaust and road dust and sanding emissions.
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Figure 15
Annual Criteria Emissions (tons/yr) – Alternative 4

Carbon Monoxide Microscale Hot Spot Analysis

As stated in Section 7.1, Methodology, CO eight-hour average concentration levels for the
selected intersections were calculated for the future years 2010, 2020, and 2030. Modeling was
performed using the EPA CAL3QHC model and was done in accordance with EPA modeling
guidance. To arrive at a final result, the highest modeled CO concentration for each scenario was
combined with the projected CO background concentration in the area. This value is then
compared to the eight-hour standard of 9 ppm to determine any violations. The results for
Alternative 4 are shown in Table 13.
Table 13
Carbon Monoxide Hot Spot Modeling Results – Alternative 4
Location
I-70 at Colorado
Boulevard
46th Avenue at
Steele Street

38

2010
2020
2030
2010
2020
2030

Modeled
Concentration, ppm

Background
Concentration, ppm

Total
Concentration, ppm

2.4
2.1
2.0
2.0
1.8
2.0

3.5
2.9
3.0
3.5
2.9
3.0

5.9
5.0
5.0
5.5
4.7
5.0
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As shown in Table 13, no exceedences of the CO NAAQS of 9 ppm are projected to occur in
either the existing alignment or realignment alternatives.
PM10 Hot Spot Analysis

The maximum PM10 concentration calculated for the project area in the state implementation
plan for 2010 is approximately 130 µ/m3, for 2020 is approximately 140 µ/m3, and for 2030 is
also approximately 140 µ/m3. When these concentrations are adjusted by the percent change
from the no-action emissions presented in Table 5 to the Alternative 4 emissions presented in
Table 12, the percent change and the estimated resulting concentration are as follows:
• 2.6 percent with an estimated concentration of 133.4 µ/m3 for 2010.
• 4.6 percent with an estimated concentration of 146.4 µ/m3for 2020.
• 4.3 percent with an estimated concentration of 146.0 µ/m3 for 2030.
Therefore, the estimate is that the PM10 standard will not be exceeded through 2030 for
Alternative 4.
Mobile Source Air Toxics

Emissions of MSATs have been calculated for Alternative 4 for the baseline year 2001, the
project years 2010, 2020, and 2030, and the historical year 1990. Table 15 presents the annual
MSAT emissions (in tons/year) associated with Alternative 4.
Table 14 shows that each of the MSAT emissions decrease from the baseline year (2001) to the
end of the project in 2030. These emission decreases are substantial and similar to the No-Action
Alternative and Alternatives 1 and 3, presented previously. For example, DPM and benzene are
projected to decrease by 88 and 57 percent, respectively. The results in Table 14 are also shown
graphically in Figure 16.

Table 14
Annual Air Toxic Emissions – Alternative 4
Emissions (Tons per Year)

Air Toxic
Year 1990

Year 2001

Year 2010

Year 2020

Year 2030

163.02

32.45

15.36

12.21

12.34

Acrolein

51.35

2.35

1.20

1.01

1.04

Benzene

219.39

121.71

71.20

54.20

51.95

Acetaldehyde

1,3-Butadiene

N/A

15.72

7.60

5.76

5.73

Formaldehyde

42.72

54.39

25.31

21.75

22.43

123.66

74.34

26.85

11.07

9.18

DPM

Note: Benzene emissions include exhaust and evaporative emissions.
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Figure 16
Annual MSAT Emissions (tons/yr) – Alternative 4

7.2.5 Alternative 6
A description of the effects of the Alternative 6 on criteria pollutants and MSATs is provided in
this section. There are no differences in VMT between the west and east options of Alternative 6.
Therefore, there is no difference in emissions.
Criteria Pollutants

Table 15 and Figure 17 present the annual criteria pollutant emissions associated with
Alternative 6. All pollutants are expected to have lower emissions in the future than in 2001,
with the exception of CO and PM10. These emission decreases are projected because older,
higher-polluting vehicles are expected to be replaced with newer, lower-polluting vehicles. As
the table and figure show, the better-controlled emissions in newer vehicles more than
compensates in most cases for the increase in VMT that will occur with each of the project
alternatives.
However, the increases in control efficiency of CO emissions begin to flatten out in 2020, so that
the continuing growth in VMT from 2020 to 2030 causes CO emissions to increase again. For
PM10, the primary source of particulate emissions from motor vehicles is re-entrained road dust
(e.g., from road sanding during the winter), which is difficult to control. Consequently,
particulate emissions generally increase as VMT increases.
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Table 15
Annual Criteria Emissions – Alternative 6
Pollutant
VOC
CO
NOx
SO2
PM10

Emissions (Tons per Year)
Year 2001
1,698.00
32,885.00
4,370.00
185.88
1,498.00

Year 2010
1,033.00
31,208.00
2,784.00
22.67
1,669.00

Year 2020

Year 2030

735.00
28,754.00
1,497.00
30.22
1,974.00

814.00
33,552.00
1,285.00
36.77
2,330.00

Note: PM10 emissions include PM from exhaust and road dust and sanding emissions.

Figure 17
Annual Criteria Emissions (tons/yr) – Alternative 6

Carbon Monoxide Microscale Hot Spot Analysis

Traffic volumes at the modeled interchange for Alternative 6 are the same as Alternative 4, so
the effect of Alternative 6 on CO hot-spot concentrations would be the same as Alternative 4. As
shown in Table 13 for Alternative 4, no exceedences of the CO NAAQS of 9 ppm are projected
to occur for Alternative 6.

November 2008

41

Air Quality Technical Report

I-70 East Draft Environmental Impact Statement

PM10 Hot Spot Analysis

The maximum PM10 concentration calculated for the project area in the state implementation
plan for 2010 is approximately 130 µ/m3, for 2020 is approximately 140 µ/m3, and for 2030 is
also approximately 140 µ/m3. When these concentrations are adjusted by the percent change
from the no-action emissions presented in Table 5 to the Alternative 6 emissions presented in
Table 16, the percent change and the estimated resulting concentration is as follows:
• 2.5 percent with an estimated concentration of 133.3 µ/m3 for 2010.
• 4.5 percent with an estimated concentration of 146.2 µ/m3for 2020.
• 4.5 percent with an estimated concentration of 146.2 µ/m3for 2030.
Therefore, the estimate is that the PM10 standard will not be exceeded through 2030 for
Alternative 6.
Mobile Source Air Toxics

Emissions of MSATs have been calculated for Alternative 6 for the baseline year 2001, the
project years 2010, 2020, and 2030, and the historical year 1990. Table 16 presents the annual
MSAT emissions (in tons/year) associated with Alternative 6.
Table 16
Annual Air Toxic Emissions – Alternative 6
Air Toxic
Acetaldehyde
Acrolein
Benzene
1,3-Butadiene
Formaldehyde
DPM

Emissions (Tons per Year)
Year 1990
163.02
51.35
219.39
N/A
42.72
123.66

Year 2001
32.45
2.35
121.71
15.72
54.39
74.34

Year 2010
15.39
1.20
71.32
7.61
25.36
26.90

Year 2020

Year 2030

12.23
1.01
54.30
5.77
21.79
11.09

12.36
1.04
52.04
5.74
22.47
9.20

Note: Benzene emissions include exhaust and evaporative emissions.

Table 16 shows that each of the MSAT emissions decrease from the baseline year (2001) to the
end of the project in 2030. These emission decreases are significant and similar to the No-Action
Alternative and Alternatives 1, 3, and 4 presented previously. For example, DPM and benzene
are projected to decrease by 88 and 57 percent, respectively. The results in Table 16 are also
shown graphically in Figure 18.
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Figure 18
Annual MSAT Emissions (tons/yr) – Alternative 6

7.2.6 Construction-Related Fugitive Emissions
As discussed previously, the assessment of fugitive emissions from construction is difficult until
specific construction methods and sequencing are developed for the selected alternative.
Therefore, the total amount of material to be handled was used as a surrogate for estimating the
emissions from the project alternatives.
Table 17 and Figure 19 present the volume of material to be handled for the each project
alternative. Excluding the No-Action Alternative, Alternative 6 East is projected to have the
greatest volume of material to be handled, and would therefore likely generate the greatest
amount of fugitive emissions. The least material handled is expected to occur during the
construction of Alternative 1 South, although the difference in material handled between
Alternative 6 East and Alternative 1 South is no more than 20 percent.
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Table 17
Volume of Material Handled for Highway Alternatives
Alternative

Cubic Yards

No-Action North
No-Action South
Alternative 1 North
Alternative 1 South
Alternative 3 North
Alternative 3 South
Alternative 4 West
Alternative 4 East
Alternative 6 West
Alternative 6 East

102,700
100,000
5,273,000
5,120,300
5,497,200
5,336,000
5,736,900
5,759,000
6,344,800
6,366,900

Note: Does not include earthwork for any
structures (bridges, retaining walls, storm sewers,
etc.)

Figure 19
Volume of Material Handled for Highway Alternatives
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SUMMARY OF EFFECTS

The results of analyses of the effects on annual criteria pollutant emissions, CO microscale hot
spot concentrations, PM10 “hot spot,” MSATs, and construction-related fugitive emissions
associated with the various I-70 project alternatives are summarized here. Comparative data for
each of the analyzed measures is shown in Table 5 and Table 18 and demonstrates the relative
effect of each alternative.
Table 18 provides a summary of the emissions data for criteria pollutants. Several conclusions
were drawn from these data:
• For VOC, NO2, and SO2, annual emissions in the project area would be expected to
decline throughout the project period (through 2030) for all alternatives. Emissions in
2030 for Alternatives 1, 3, 4, and 6 are projected to be modestly higher (less than ten
percent) than comparable emissions from the No-Action Alternative, but this is not
expected to cause significant increases in air quality impacts. The fact that NO2 and VOC
emissions remain relatively flat throughout the project period indicates that the project
should have a minimal impact on O3 levels.
• For CO, annual emissions in the project area would be expected to decline compared to
2001 levels through 2020, but will then show moderate increases in the project area in
2030. This is due to flattening of improvements in control efficiency of CO emissions, so
that increases in VMT would begin to offset diminishing efficiency gains. Emissions of
CO in 2030 are projected to decrease slightly from 2001 in the No-Action Alternative,
and increase slightly (less than four percent) for Alternatives 1, 3, 4, and 6.
• PM10 emissions, which are directly related to increases in VMT, will increase by
approximately 50 percent for each alternative by 2030. The primary source of PM10
emissions is re-entrained road dust, such as results from road sanding during the winter.
The hot spot analysis conducted for PM10 indicates that PM10 levels should remain below
the standard through 2030, although they will begin approaching the standard in 2030.
• PM2.5 levels, which have been in compliance with the standards to date, should be
watched closely. If the recent EPA rule-making revising the PM2.5 NAAQS to a more
stringent standard had been in place over the past several years, the CAMP Monitoring
Station would have exceeded the standard in 2000, 2001, 2002, 2004, and 2005.
Table 18
Alternative Comparison Future (2030) Criteria Emissions
Alternatives
No-Action
Alternative 1
Alternative 3
Alternative 4
Alternative 6

November 2008

Pollutant Emissions (2030, Tons per Year)
VOC
779.00
822.00
828.00
813.00
814.00

CO
32,117.00
33,878.00
34,149.00
33,494.00
33,552.00

NOx
1,230.00
1,298.00
1,308.00
1,283.00
1,285.00

SO2
35.20
37.13
37.43
36.71
36.77

PM10
2,230.00
2,353.00
2,372.00
2,326.00
2,330.00
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The emissions data in Table 18 were used to conduct hot spot analyses for CO and PM10. The
CO analysis indicates that the Carbon Monoxide NAAQS will not be exceeded in the vicinity of
the hot spots, as defined elsewhere, for any of the alternatives. It was also estimated in the
qualitative PM10 hot spot analysis that the PM10 NAAQS would not be exceeded.
For the other criteria pollutants (VOCs, NOX, O3 and SO2), ambient concentrations cannot be
calculated from the emissions resulting from vehicles traveling on the highway or other
roadways in the project area, because there is currently no EPA approved method for modeling
these impacts. Therefore, compliance with the NAAQS cannot be demonstrated for any highway
project. However, the minimal increases of VOC, SO2 and NO2 emissions that are expected from
the proposed action, as shown in Table 18, are not likely to cause exceedences of the NAAQS
for these criteria pollutants.
Table 19 provides a summary of the emissions data for MSATs. Several conclusions were drawn
from the data.
• For the MSATs that are classified as VOCs (acetaldehyde, acrolein, benzene, 1,3Butadiene, and formaldehyde), significant reductions would be expected in emissions
among all alternatives in 2030 compared to 2001 emissions, ranging from 55 to 65
percent.
• For DPM, emission reductions from 2001 to 2030 would be expected to be even greater,
ranging from 87 to 88 percent. These emission reductions are primarily caused by the
phased implementation of EPA-mandated controls on diesel engines.
• Projected 2030 emissions of each MSAT are very similar for all alternatives, varying by
less than ten percent.
• Emissions of MSATs in the project area are between 8.8 and 11.9 percent of the total
MSAT emissions in the Denver metropolitan area during the baseline period, depending
on the particular MSAT (D. Wells, personal communication, 2007). Projections of
MSATs for the Denver metropolitan area for the long-range planning horizon (2030) are
not available, but it can be assumed as a first order approximation that the ratios of
MSAT emissions would be similar.
Table 19
Comparison of Future (2030) MSAT Emissions
MSAT Emissions (2030, Tons per Year)
Alternative
Acetaldehyde
No-Action
Alternative 1
Alternative 3
Alternative 4
Alternative 6

11.84
12.48
12.58
12.34
12.36

Acrolein
0.99
1.05
1.06
1.04
1.04

Benzene

1,3Butadiene

Formaldehyde

49.82
52.55
52.97
51.95
52.04

5.49
5.79
5.84
5.73
5.74

21.51
22.69
22.87
22.43
22.47

DPM
8.81
9.29
9.36
9.18
9.20

Construction of any of the alternatives would result in generation of construction-related fugitive
emissions. As discussed in Chapter 8.0, Mitigation, emissions can be minimized by
implementing appropriate dust control practices.
46

November 2008

I-70 East Draft Environmental Impact Statement

Air Quality Technical Report

7.3.1 Location of Sensitive Receptors Relative to Proposed Alternatives
In addition to residential areas, the major sensitive receptor in the area that would be directly
affected by the alternatives is the Swansea Elementary School, located just north of I-70.
No-Action Alternative – The No-Action Alternative would not affect the school directly, but the
north and south design options would result in an increased proximity of I-70 to the school
(particularly the north option). Thus, children at the school would be closer to the source of air
toxics from the I-70 roadway. There would likely be a similar effect on a few residents in the
immediate vicinity of the roadway.
Alternative 1 – The north design option for Alternative 1 would result in the relocation of the
Swansea Elementary School. Therefore, the potential exposure of children to air toxics from I-70
would be either eliminated or drastically reduced, depending on where the school is relocated.
The south design option would result in the loss of part of the school grounds and could result in
a higher exposure of air toxics to the children due to the closer proximity of I-70. A few nearby
residents would be similarly affected.
Alternative 3 – The effect of this alternative would be very similar to Alternative 1, because the
north design option would result in the relocation of the Swansea School, and the south shift
option would result in the loss of part of the school grounds.
Alternative 4 – The effect of this realignment alternative (in both the western connection and
eastern connection options) would be to significantly reduce the exposure of the children at the
Swansea School and nearby residents to air toxics emissions from I-70, because of the greater
distance to the realigned I-70. However, the east option would place the highway in closer
proximity to portions of the Elyria and Swansea neighborhood, resulting in higher exposure to
air toxics than the western option.
Alternative 6 – The effect of this alternative would be very similar to Alternative 4, because the
realignment of I-70 away from the Swansea Elementary School would reduce the exposure of air
toxics to the children and nearby residents.

8.0

MITIGATION

Potential mitigation measures are divided into two areas, construction and operation, and are
discussed separately. Motor vehicle emissions in the study area would not result in any
exceedance of the NAAQS; therefore, no direct project air quality mitigation is necessary.
During construction, dust emissions should be minimized by including techniques to control
fugitive dust.
8.1

MITIGATION OF AIR EMISSIONS DURING CONSTRUCTION

Construction-related fugitive emissions during construction will be minimized by implementing
dust control practices in accordance with Colorado Air Quality Control Commission Regulation
No. 1. including:
•
•

Using water or wetting agent in solution to control dust at construction sites.
Using wind barriers and wind screens to prevent spreading of dust from the site.
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•
•
•
•
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Having a wheel wash station and/or crushed stone apron at egress/ingress areas to
prevent dirt being tracked onto public streets.
Using vacuum powered street sweepers to remove dirt tracked onto streets.
Covering all dump trucks leaving sites to prevent spilling onto streets.
Covering, wetting, or using a binding agent on all excavated materials.
Monitoring for PM10, which will allow for the real-time modification or implementation
of various dust control measures.

Other potential mitigation strategies designed to reduce engine exhaust emissions during
construction include:
• Prohibiting unnecessary idling of construction equipment.
• Using low-sulfur fuel.
• Locating diesel engines and motors as far away as possible from residential areas.
• Locating staging areas as far away as possible from residential uses.
• Requiring heavy construction equipment to use the cleanest available engines or to be
retrofitted with diesel particulate control technology.
8.2

MITIGATION OF AIR EMISSIONS DURING OPERATION

Measures to reduce emissions during operations include:
• Routine street sweeping to reduce fugitive dust emissions.
• Enhanced street sweeping after snow events, to reduce the accumulation of particulate
matter on roadways after sanding operations.
• Optimizing signal timing at intersections near the freeway.
• Operational mitigation strategies can also include comprehensive Transportation Control
Measures and Transportation Demand Measures, such as encouraging and supporting the
use of alternate methods of traveling, including bus, commuter and light rail, and
bicycle.
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