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Section 1.  Introduction and Project Description 

1.1.  Introduction 

The California Department of Transportation (Caltrans), District3, in collaboration with 
stakeholders, proposes to construct improvements consisting of managed lanes, pedestrian/bicycle 
facilities, and Intelligent Transportation System (ITS) elements along Interstate 80 (I-80) and 
United States Route 50 (US-50) from Kidwell Road near the eastern Solano County boundary 
(near Dixon), through Yolo County, and to West El Camino Avenue on I-80 and Interstate 5 (I-5) 
on US-50 in Sacramento County. The purpose of this project is to improve multimodal mobility 
on the I-80 and US-50 corridors in Solano, Yolo, and Sacramento Counties. This project will 
decrease congestion growth through the corridor and the effects congestion has on transit and 
freight. It will improve travel transit times, reliability, access, and viability through the corridor. 
This project will also increase people throughput by increasing transit, bicycle/pedestrian, and 
carpool use. The project will also address non-recurrent congestion caused by incidents, including 
collisions, by improving incident detection, verification, response and clearing. 

Caltrans is both, the lead agency for the project’s CEQA document, and as assigned by the FHWA, 
is the lead agency for the project’s NEPA document. This air quality report addresses the potential 
short-term and long-term air quality impacts of the proposed improvements. 

1.2.  Project Description 

The proposed alternatives for this project includes with a flyover connector (option b) or without 

a flyover connector (option a). The option “b” would further improve operations by providing a 

direct connection of the managed lanes by flying over US-50 at the I-80/US-50 interchange: 

• Alternative 1:   No-Build. 

• Build Alternative 2: Add a High Occupancy Vehicle (HOV) lane in each direction for use 

by vehicles with two or more riders (HOV 2+), and build an I-80 managed lane direct 

connector (Alt 2b) or without (Alt 2a). 

• Build Alternative 3: Add a High Occupancy Toll (HOT) in each direction for use by 

vehicles with two or more riders (HOT 2+), and build an I-80 managed lane direct 

connector (Alt 3b) or without (Alt 3a). Single-occupied vehicles would pay a fee for the 

lane usage. 

• Build Alternative 4: Add a HOT lane in each direction for use by vehicles with three or 

more riders (HOT 3+) Lane in Each Direction, and build an I-80 managed lane direct 
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connector (Alt 4b) or without (Alt 4a). Vehicles with less than three riders would pay a fee 

for lane usage. 

• Build Alternative 5: Add an Express Lane in each direction (everyone using the lane pays 

to use the lane, regardless of number of riders.), and build an I-80 managed lane direct 

connector (Alt 5b) or without (Alt 5a). 

• Build Alternative 6: Add a Transit-only lane in each direction, and build an I-80 managed 

lane direct connector (Alt 6b) or without (Alt 6a). 

• Build Alternative 7: Repurpose the current number one general-purpose lane for use by 

vehicles with two or more riders (HOV 2+); no new lanes would be constructed. Build an 

I-80 managed lane direct connector (Alt 7b) or without (Alt 7a).  

 

A few common design features and standardized measures are shared among the Build 

Alternatives. They include:  

• Managed Lanes - The Build Alternatives each have managed lane options. Alternatives 2 

and 8 includes a new High Occupancy Vehicle (HOV 2+) lane in each direction, while 

Alternatives 3 and 4 include new High Occupancy Toll (HOT) lanes, HOT 2+ and HOT 

3+ respectively. Alternative 5 adds an Express Lane in each direction (i.e., everyone using 

the lane pays to use the lane, regardless of number of riders). Alternative 6 adds a Transit-

only lane in each direction. Alternative 7 repurposes the current #1 general purpose lane to 

HOV 2+ and no new lanes would be constructed. Alternative 8 adds a HOV 2+ lane in 

each direction with I-80 connector ramp. 

• Integrated Corridor Management – An Integrated Corridor Management system would be 

installed that incorporates data collected from traffic sensors, control devices, probe 

vehicles, transit monitoring systems, and user-generated data through mobile applications 

and social media networks to inform signal timing plans at intersections and/or ramp 

metering rates for freeway on-ramps. 

• Intelligent Transportation System (ITS) - Each of the Build Alternatives would include 

placement (or relocation) of ramp meters, street lighting, traffic monitoring stations, 

closed-circuit television (CCTV), and changeable message signs (CMS). 
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• Signage - Each Build Alternative would include several different types and placement of 

new signs to provide graphic or text messages that inform motorists of toll zones and lane 

operating rules. 

This Project is included in the SACOG Regional Transportation Plan (RTP), 2020 Metropolitan 
Transportation Plan (MTP)/Sustainable Communities Strategies (SCS), as project number 
CAL21276. It is also included in SACOG’s 2021-2024 Metropolitan Transportation 
Improvement Program (TIP) as Project 12 of 552. 

 

 

Figure 1. Vicinity Map 
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Section 2.  Air Quality Setting 
Air quality of a region is determined by the climatological conditions, topography, and the types 
and amounts of pollutants.  California is divided geographically into 15 air basins.  An air basin 
generally has similar meteorological and geographic conditions.  The proposed project is located 
in Solano, Yolo, and Sacramento Counties, which is governed by the Yolo-Solano County Air 
Pollution Control District (YSAQMD) and the Sacramento Metropolitan Air Quality Management 
District (SMAQMD), which are located in the Sacramento Valley Air Basin (SVAB).  The SVAB 
includes Butte, Colusa, Glenn, Sacramento, Shasta, Sutter, Tehama, Yolo, Yuba, and portions of 
Placer and Solano Counties. 

The SVAB is bounded by the Sierra Nevada Mountain Range to the east and the Coastal Mountain 
Ranges to the west.  Topography in the Sacramento Valley is generally flat, with elevations 
anywhere from slightly below sea level near the Sacramento/San Joaquin Delta to over 2,150 feet 
above sea level at the Sutter Buttes.  Hot dry summers and mild rainy winters characterize the 
Mediterranean climate of the SVAB.  During the year, the temperature may range from 20 to 115 
degrees Fahrenheit with summer highs usually in the 90s and winter lows occasionally below 
freezing. 

Average annual rainfall is about 20 inches with about 75 percent occurring during the rainy season 
generally from November through March.  The prevailing winds are moderate in strength and vary 
from moist clean breezes from the south to dry land flows from the north. 

The mountains surrounding the SVAB create a barrier to airflow, which can trap air pollutants 
when certain meteorological conditions exist.  The highest frequency of air stagnation occurs in 
the autumn and early winter when large high‐pressure cells lie over the Sacramento Valley.  The 
lack of surface wind during these periods and the reduced vertical flow caused by less surface 
heating reduces the influx of outside air and allows air pollutants to become concentrated in a 
stable volume of air.  The surface concentrations of particulate matter pollutants are highest when 
these conditions are combined with smoke or when temperature inversions trap cool air, fog and 
pollutants near the ground. 

The ozone season (May through October) in the Sacramento Valley is characterized by stagnant 
morning air or light winds, with the delta sea breeze arriving in the afternoon out of the southwest. 

In addition, longer daylight hours provide a plentiful amount of sunlight to fuel photochemical 
reactions between ROG and NOx, which result in ozone formation. Likewise, PM2.5 peak 
concentrations typically occur during the winter season (November – February) when temperature 
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inversion and low wind speeds trap and concentrate PM2.5 emissions, cooler temperature and high 
humidity increase the secondary formation of particulates. 

As an air basin, air quality in the Sacramento region is impacted not only by pollutants generated 
within the region, but also by pollutants generated in the San Francisco Bay Area and the San 
Joaquin Valley, which are carried into the Sacramento region by Delta breezes.  The effect of 
pollutants transported from the San Francisco Bay Area or from the San Joaquin Valley on air 
quality in the Sacramento region can vary from substantial to inconsequential on any given day, 
largely determined by accompanying meteorological conditions.  Thus, the success of the 
Sacramento region in attaining better air quality is partially contingent on the achievement of better 
air quality in nearby areas that affect Sacramento’s air quality.1 

2.1.  Regulatory Background 

The project area is subject to air quality planning programs established by the Federal Clean Air 
Act of 1970 and the California Clean Air Act of 1988.  Both of these acts provide for the protection 
of public health, timetables for achieving and maintaining ambient standards, and a requirement 
to develop a plan to assist in guiding air quality improvement efforts of state and local agencies.  
National and state ambient air quality standards have been identified for a number of criteria 
pollutants, which include ozone (O3), carbon monoxide (CO), nitrogen dioxide (NO2), and 
particulate matter, both PM10 and PM2.5. 

In addition to the above listed legislation, the Environmental Protection Agency (EPA) regulates 
a list of hazardous air pollutants (HAPs) or air toxics (64 Federal Register [FR] 38706).  HAPs are 
air contaminants that are known or suspected to cause cancer, serious illness, or death.  These 
contaminants originate from human-made sources, including on-road mobile sources, non-road 
mobile sources (e.g., airplanes), air sources (e.g., dry cleaners), and stationary sources (e.g., 
factories or refineries). 

Transportation conformity is required under Clean Air Act section 176(c) to ensure that federally 
supported highway and transit project activities are consistent with the purpose of State 
Implementation Plans (SIPs) to attain and maintain national ambient air quality standards 
(NAAQS).  Conformity currently applies to areas that are designated nonattainment, and those re-
designated to attainment after 1990 ("maintenance areas" with plans developed under Clean Air 
Act section 175A) for the following transportation-related criteria pollutants: O3, PM2.5, PM10, CO, 
and NO2.  Conformity to the SIP means that transportation activities will not cause new air quality 

 
1 SACOG.  Conformity Analysis for the 2021/2024 Metropolitan Improvement Program and amendment 
#1 to the Metropolitan Transportation Plan and Sustainable Communities Strategy 2040, adopted 
November 2019. 
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violations, worsen existing violations, or delay timely attainment of the relevant NAAQS.  The 
transportation conformity regulation is found in 40 CFR part 93 and provisions related to 
conformity SIPs are found in 40 CFR 51.390. 

2.1.1.  Federal Standards 

NAAQS were established by the Federal Clean Air Act of 1970 (amended in 1977 and 1990) for 
six "criteria" pollutants.  These criteria pollutants now include CO, O3, NO2, PM10, sulfur dioxide 
(SO2), and lead (Pb).  In 1997, the EPA added PM2.5 as a criteria pollutant.  The air pollutants 
standards that have been established are considered for the most prevalent air pollutants that are 
known to be hazardous to human health.  At the federal level, the U.S. EPA requires states to attain 
and maintain compliance with the federal standards as mandated by the Clean Air Act.  The U.S. 
EPA requires non-compliant states to prepare and submit air quality plans showing how the 
standards will be met.  The U.S. EPA also has programs to prevent significant deterioration of air 
quality and to identify and regulate toxic air pollutants. 

2.1.2.  State Standards 

California established ambient air quality standards as early as 1969 through the Mulford-Carrol 

Act.  Air pollutants regulated under the 1989 California Clean Air Act (amended in 1992) are 

similar to those regulated under the Federal Clean Air Act.  In many cases, California standards 

are more stringent than the NAAQS.  The California Clean Air Act requires attainment of 

California ambient air quality standards (CAAQS).  The California Air Resources Board (CARB) 

regulates mobile emissions sources and oversees the activities of county and regional air quality 

districts.  CARB regulates local air quality indirectly by establishing vehicle emission standards 

through its planning, coordinating, and research activities. 

2.1.3.  Local Air Quality Management District Rules and Regulations 

The SMAQMD operates at the local level with primary responsibility for attaining and 

maintaining the Federal and State ambient air quality standards in Sacramento County. The 

SMAQMD works jointly with U.S. EPA, CARB, SACOG, other air districts in the Sacramento 

region, county and city transportation and planning departments, and various non-governmental 

organizations to improve air quality through a variety of programs. These programs include the 

adoption of regulations, policies and guidance, extensive education and public outreach 

programs, as well as emission reducing incentive programs. 
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 The YSAQMD is responsible for establishing and enforcing local air quality rules and 

regulations that address the requirements of federal and state air quality laws for Yolo-Solano 

County.  The two districts are located in Northern California in the Sacramento Valley Air Basin.  

All projects are subject to SMAQMD and YSAQMD rules and regulations in effect at the time of 

construction. 

2.2.  Attainment Status 

Areas that do not violate ambient air quality standards are considered to have attained the standard.  

Violations of ambient air quality standards are based on air pollutant monitoring data and are 

evaluated for each air pollutant.  Table 1 lists the state and federal attainment status for all regulated 

pollutants. Under the federal standards, the regional O3 designation is Nonattainment (Severe 15). 

Yolo County is in attainment of all other NAAQS. Sacramento County is designated as 

Maintenance (Moderate) for PM10 and Nonattainment (Moderate) for PM2.5. For the more stringent 

CAAQS, both Sacramento County and Yolo County are designated Nonattainment for O3 and 

PM10 and are in attainment of all other State standards. 

Table 1 - Attainment Status for Sacramento/Yolo Counties 
Pollutant State Status Federal Status 

Ozone (O3)  
Sacramento and Yolo Counties: 
Nonattainment 

Sacramento and Yolo Counties: 
2008 (8-hour): Nonattainment – Severe 15 
2015 (8-hour): Nonattainment – Serious 

Particulate Matter (PM10) 
Sacramento and Yolo Counties: 
Nonattainment 

Sacramento County: Maintenance – Moderate 
Yolo County: Attainment – Unclassifiable 

Fine Particulate Matter 
(PM2.5) 

Sacramento County: Attainment 
Yolo County: Unclassified 

Sacramento County: Nonattainment – Moderate 
Yolo County: Nonattainment – Moderate 

Carbon Monoxide (CO) Sacramento and Yolo Counties: 
Attainment 

Sacramento and Yolo Counties: 
Unclassifiable/Attainment 

Nitrogen Dioxide (NO2) 
Sacramento and Yolo Counties: 
Attainment 

Sacramento and Yolo Counties: 
Unclassifiable/Attainment 

Sulfur Dioxide (SO2) 
Sacramento and Yolo Counties: 
Attainment 

Sacramento and Yolo Counties: 
Unclassifiable/Attainment 

Sulfates Sacramento and Yolo Counties: 
Attainment 

Sacramento and Yolo Counties: 
Unclassifiable/Attainment 

Lead Sacramento and Yolo Counties: 
Attainment 

Sacramento and Yolo Counties: 
Unclassifiable/Attainment 

Visibility Reducing 
Particles 

Sacramento and Yolo Counties: 
Unclassified 

Sacramento County: N/A 
Yolo County: N/A 

Sulfates Sacramento and Yolo Counties: 
Unclassified 

Sacramento County: N/A 
Yolo County: N/A 

Hydrogen Sulfide Sacramento and Yolo Counties: 
Unclassified 

Sacramento County: N/A 
Yolo County: N/A 
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Pollutant State Status Federal Status 

Vinyl Chloride Sacramento and Yolo Counties: 
No Information Available 

Sacramento County: N/A 
Yolo County: N/A 

Sources:  
CARB Map of State and Federal Area Designations: https://ww2.arb.ca.gov/resources/documents/maps-state-and-
federal-area-designations 
EPA Greenbook: https://www3.epa.gov/airquality/greenbook/anayo_ca.html 

2.3.  Criteria Pollutants 

The Clean Air Act requires the U.S. EPA to set National Ambient Air Quality Standards (NAAQS) 
for six criteria air contaminants: ozone, particulate matter, carbon monoxide, nitrogen dioxide, 
lead, and sulfur dioxide. It also permits states to adopt additional or more protective air quality 
standards if needed. California has set standards for certain pollutants. Table 1 documents the 
current air quality standards. Air quality studies generally focus on six pollutants that are most 
commonly measured and regulated: Lead, CO, O3, NO2, SO2, and suspended particulate, i.e., PM10 
and PM2.5. These are referred to as “criteria” air pollutants (Table 2).    
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Table 2. Table of State and Federal Ambient Air Quality Standards
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2.3.1.  Ozone (O3) 

Ground-level ozone is the principal component of smog.  Ozone is not directly emitted into the 
atmosphere, but instead forms through a photochemical reaction of reactive organic gases (ROG) 
and nitrogen oxides (NOx), which are known as ozone precursors.  Ozone levels are highest from 
late spring through autumn when precursor emissions are high and meteorological conditions are 
warm and stagnant.  Motor vehicles create the majority of ROG and NOx emissions in California.  
Evidence from the reviewed studies indicated that significant harmful health effects could occur 
among both adults and children if exposed to levels above these standards.  Ozone exposure is also 
associated with symptoms such as coughing, chest tightness, shortness of breath, and the 
worsening of asthma symptoms. The greatest risk for harmful health effects belongs to outdoor 
workers, athletes, children, and others who spend greater amounts of time outdoors during periods 
where ozone levels exceed air quality standards. Elevated ozone levels can reduce crop and timber 
yields, as well as damage native plants. Ozone can also damage materials such as rubber, fabrics, 
and plastics.   

2.3.2.  Nitrogen Dioxide (NO2) 

NO2, a reddish-brown gas, irritates the lungs.  It can cause breathing difficulties at high 
concentrations.  Like O3, NO2 is not directly emitted, but is formed through a reaction between 
nitric oxide (NO) and atmospheric oxygen.  NO and NO2 are collectively referred to as nitrogen 
oxides (NOx) and are major contributors to O3 formation.  NO2 also contributes to the formation 
of PM10 (see discussion of PM10 below).  Elevated NO2 levels can aggravate acute and chronic 
respiratory diseases.  NO2 concentrations in the air basin have been below ambient air quality 
standards; therefore, NO2 concentrations from land use projects are not a concern.  

2.3.3.  Particulate Matter (PM10 and PM2.5) 

Particulate matter (PM) is a complex mixture of tiny particles that consists of dry solid fragments, 
solid cores with liquid coatings, and small droplets of liquid. These particles vary greatly in shape, 
size, and chemical composition, and can be made up of many different materials, such as metals, 
soot, soil, and dust. Particles 10 microns or less in diameter are defined as "respirable particulate 
matter" or "PM10". Fine particles are 2.5 microns or less in diameter (PM2.5) and can contribute 
significantly to regional haze and reduction of visibility. Inhalable particulates found in the region 
come from smoke, vehicle exhaust, and dust.  Although particulates are found naturally in the air, 
most particulate matter found in the region is emitted either directly or indirectly by wood burning, 
motor vehicles, construction, agricultural activities, and wind erosion of disturbed areas.   

Most PM2.5 is comprised of combustion products such as smoke or vehicle exhaust.  Respirable 
particulate matter, especially PM2.5, is unhealthy to breathe and has been associated with premature 



 

YOLO 80 Corridor Improvments Air Quality Report 12 

mortality and other serious health effects.  PM10 poses a health concern because these particulates 
can be inhaled into and accumulate in the respiratory system.  PM2.5 is believed to pose the greatest 
health risks.  Because of their small size (approximately three percent of the average width of a 
human hair), fine particles can lodge deeply into the lungs.   

Extensive research reviewed by CARB indicates that exposure to outdoor PM10 and PM2.5 levels 
exceeding current ambient air quality standards is associated with increased risk of hospitalization 
for lung and heart-related respiratory illness, including emergency room visits for asthma. PM 
exposure is also associated with increased risk of premature deaths, especially in the elderly and 
people with pre-existing cardiopulmonary disease. In children, studies have shown associations 
between PM exposure and reduced lung function, increased respiratory symptoms, and illnesses. 
Besides reducing visibility, the acidic portion of PM (e.g., nitrates and sulfates) can harm crops, 
forests, aquatic, and other ecosystems.   

2.3.4.  Carbon Monoxide (CO) 

Carbon monoxide (CO), a colorless and odorless gas, interferes with the transfer of oxygen to the 
brain.  It can cause dizziness and fatigue, and can impair central nervous system functions.  CO is 
emitted from the incomplete combustion of fossil fuels.  Automobile exhausts account for the 
majority of the CO emissions; however, burning wood in fireplaces and wood stoves can contribute 
a substantial amount as well.  CO is a non-reactive air pollutant that dissipates relatively quickly, 
so ambient CO concentrations generally follow the spatial and temporal distributions of vehicular 
traffic. 

2.3.5.  Sulfur Dioxide (SO2) 

Sulfur oxides, primarily SO2, are a product of high-sulfur fuel combustion.  The main sources of 
SO2 are coal and oil used in power stations, in industries, and for domestic heating.  SO2 is an 
irritant gas that attacks the throat and lungs.  It can cause acute respiratory symptoms and 
diminished ventilator function in children.  SO2 concentrations have been reduced to levels well 
below the state and national standards, but further reductions in emissions are needed to attain 
compliance with standards for PM10, of which SO2 is a contributor.  Regional SO2 concentrations 
have been well below ambient air quality standards; therefore, SO2 concentrations from land use 
projects are not a concern. 

2.3.6.  Lead (Pb) 

Lead is normally not an air quality issue for transportation projects unless the project involves 
disturbance of soils containing high levels of aerially deposited lead or painting or modification 
of structures with lead-based coatings. In these cases, construction impact analysis should 



 

YOLO 80 Corridor Improvments Air Quality Report 13 

describe monitoring and abatement requirements of Caltrans’ Standard Specifications and 
Standard Special Provisions for aerially deposited lead or for lead paint removal and 
sandblasting. Identify any portions of the project site that will be subject to aerially deposited 
lead management or soil-bound lead management related to bridges during construction. Note 
whether the project is near an industrial lead emissions source, especially one related to a 
nonattainment designation, if applicable. Determine and document whether expected soil 
disturbance would generate lead concentrations high enough to trigger regulatory involvement. 
Disturbance of lead paint must meet U.S. EPA and air district rules (Caltrans Standard 
Specifications 14-9.02, 2015). Disclose any local and air district rules that apply to sandblasting 
and other activities related to lead paint removal or disturbance, if applicable. 

2.4.  Mobile Source Air Toxics 

Controlling air toxic emissions became a national priority with the passage of the Clean Air Act 
Amendments (CAAA) of 1990, whereby Congress mandated that the U.S. EPA regulate 188 air 
toxics, also known as hazardous air pollutants. The U.S. EPA has assessed this expansive list in 
its rule on the Control of Hazardous Air Pollutants from Mobile Sources (Federal Register, Vol. 
72, No. 37, page 8430, February 26, 2007), and identified a group of 93 compounds emitted from 
mobile sources that are part of U.S. EPA’s Integrated Risk Information System (IRIS) 
(https://www.epa.gov/iris). In addition, the U.S. EPA identified nine compounds with significant 
contributions from mobile sources that are among the national and regional-scale cancer risk 
drivers or contributors and non-hazard contributors from the 2011 National Air Toxics Assessment 
(NATA) (https://www.epa.gov/national-air-toxics-assessment). These are 1,3-butadiene, 
acetaldehyde, acrolein, benzene, diesel particulate matter (diesel PM), ethylbenzene, 
formaldehyde, naphthalene, and polycyclic organic matter. While the Federal Highway 
Administration (FHWA) considers these the priority mobile source air toxics, the list is subject to 
change and may be adjusted in consideration of future U.S. EPA rules. 

The 2007 U.S. EPA rule mentioned above requires controls that will dramatically decrease MSAT 
emissions through cleaner fuels and cleaner engines. According to an FHWA analysis using U.S. 
EPA's MOVES2014a model, even if vehicle activity (vehicle-miles traveled, VMT) increases by 
45 percent from 2010 to 2050 as forecast, a combined reduction of 91 percent in the total annual 
emission rate for the priority MSATs is projected for the same time period, as shown in Figure 2. 

Using EPA’s MOVES3 model, as shown in Figure 2, FHWA estimates that even if VMT increases 
by 31 percent from 2020 to 2060 as forecast, a combined reduction of 76 percent in the total annual 
emissions for the priority MSAT is projected for the same time period. 
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Figure 2. FHWA PROJECTED NATIONAL MSAT EMISSION TRENDS 2020 – 2060 
FOR VEHICLES OPERATING ON ROADWAYS 

  

Note: Trends for specific locations may be different, depending on locally derived information representing 
vehicle-miles travelled, vehicle speeds, vehicle mix, fuels, emission control programs, meteorology, and other 
factors  
Source: EPA MOVES3 model runs conducted by FHWA, March 2021. 

2.5.  Climate Change 

The term greenhouse gas (GHG) is used to describe atmospheric gases that absorb solar radiation 
and subsequently emit radiation in the thermal infrared region of the energy spectrum, trapping 
heat in the Earth’s atmosphere. These gases include carbon dioxide (CO2), methane (CH4), nitrous 
oxide (N2O), and water vapor, among others. A growing body of research attributes long-term 
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changes in temperature, precipitation, and other elements of Earth’s climate to large increases in 
GHG emissions since the mid-nineteenth century, particularly from human activity related to fossil 
fuel combustion. Anthropogenic GHG emissions of particular interest include CO2, CH4, N2O, and 
fluorinated gases.  

GHGs differ in how much heat each traps in the atmosphere (global warming potential, or GWP). 
CO2 is the most important GHG, so amounts of other gases are expressed relative to CO2, using a 
metric called “carbon dioxide equivalent” (CO2e). The global warming potential of CO2 is 
assigned a value of 1, and the warming potential of other gases is assessed as multiples of CO2. 
For example, the 2007 International Panel on Climate Change Fourth Assessment Report 
calculates the GWP of CH4 as 25 and the GWP of N2O as 298, over a 100-year time horizon.  
Generally, estimates of all GHGs are summed to obtain total emissions for a project or given time 
period, usually expressed in metric tons (MTCO2e), or million metric tons (MMTCO2e).  

As evidence has mounted for the relationship of climate changes to rising GHGs, federal and state 
governments have established numerous policies and goals targeted to improving energy 
efficiency and fuel economy, and reducing GHG emissions. Nationally, electricity generation is 
the largest source of GHG emissions, followed by transportation. In California, however, 
transportation is the largest contributor to GHGs. 

At the federal level, the National Environmental Policy Act (NEPA) (42 United States Code [USC] 
Part 4332) requires federal agencies to assess the environmental effects of their proposed actions 
prior to making a decision on the action or project.  

To date, no national standards have been established for nationwide mobile-source GHG reduction 
targets, nor have any regulations or legislation been enacted specifically to address climate change 
and GHG emissions reduction at the project level. However, the U.S. EPA and the National 
Highway Traffic Safety Administration (NHTSA) issued the first corporate fuel economy (CAFE) 
standards in 2010, requiring cars and light-duty vehicles to achieve certain fuel economy targets 
by 2016, with the intention of gradually increasing the targets and the range of vehicles to which 
they would apply.  

California has enacted aggressive GHG reduction targets, starting with Assembly Bill (AB) 32, 
the California Global Warming Solutions Act of 2006. AB 32 is California’s signature climate 
change legislation. It set the goal of reducing statewide GHG emissions to 1990 levels by 2020, 
and required the ARB to develop a Scoping Plan that describes the approach California will take 
to achieve that goal and to update it every 5 years. In 2015, Governor Jerry Brown enhanced the 
overall adaptation planning effort with Executive Order (EO) B-30-15, establishing an interim 
GHG reduction goal of 40 percent below 1990 levels by 2030, and requiring state agencies to 
factor climate change into all planning and investment decisions. 
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Senate Bill (SB) 375, the Sustainable Communities and Climate Protection Act of 2008, furthered 
state climate action goals by mandating coordinated transportation and land use planning through 
preparation of sustainable communities strategies (SCS). The ARB sets GHG emissions reduction 
targets for passenger vehicles for each region. Each regional metropolitan planning organization 
must include in its regional transportation plan an SCS proposing actions toward achieving the 
regional emissions reduction targets.   

With these and other State Senate and Assembly bills and executive orders, California advances 
an innovative and proactive approach to dealing with GHG emissions and climate change.  

In the U.S., the main source of GHG emissions is electricity generation, followed by transportation.  
In California, however, transportation sources (including passenger cars, light duty trucks, other 
trucks, buses, and motorcycles make up the largest source (second to electricity generation) of 
GHG emitting sources. The dominant GHG emitted is CO2, mostly from fossil fuel combustion.   

There are typically two terms used when discussing the impacts of climate change.   "Greenhouse 
Gas Mitigation" is a term for reducing GHG emissions in order to reduce or "mitigate" the impacts 
of climate change. “Adaptation," refers to the effort of planning for and adapting to impacts 
resulting from climate change (such as adjusting transportation design standards to withstand more 
intense storms and higher sea levels)2.  

There are four primary strategies for reducing GHG emissions from transportation sources: 1) 
improving the transportation system and operational efficiencies, 2) reducing the growth of vehicle 
miles traveled (VMT), 3) transitioning to lower GHG emitting fuels, and 4) improving vehicle 
technologies.  To be most effective all four strategies should be pursued cooperatively.  The 
following Regulatory Setting section outlines state and federal efforts to comprehensively reduce 
GHG emissions from transportation sources.  

2.5.1.  Regulatory Setting 
State 
With the passage of several pieces of legislation including State Senate and Assembly bills and 
Executive Orders, California launched an innovative and proactive approach to dealing with GHG 
emissions and climate change. 

Assembly Bill 1493 (AB 1493), Pavley, Vehicular Emissions: Greenhouse Gases, 2002: This bill 
requires the California Air Resources Board (ARB) to develop and implement regulations to 
reduce automobile and light truck GHG emissions. These stricter emissions standards were 
designed to apply to automobiles and light trucks beginning with the 2009-model year.   

 
2 http://climatechange.transportation.org/ghg_mitigation/ 

http://climatechange.transportation.org/ghg_mitigation/
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Executive Order (EO) S-3-05 (June 1, 2005): The goal of this EO is to reduce California’s GHG 
emissions to 1) year 2000 levels by 2010, 2) year 1990 levels by 2020, and 3) 80 percent below 
the year 1990 levels by 2050. In 2006, this goal was further reinforced with the passage of 
Assembly Bill 32. 

Assembly Bill 32 (AB 32), Núñez and Pavley, The Global Warming Solutions Act of 2006:  AB 
32 sets the same overall GHG emissions reduction goals as outlined in EO S-3-05, while further 
mandating that ARB create a scoping plan and implement rules to achieve “real, quantifiable, cost-
effective reductions of greenhouse gases.”   

Executive Order S-20-06 (October 18, 2006):  This order establishes the responsibilities and roles 
of the Secretary of the California Environmental Protection Agency (Cal/EPA) and state agencies 
with regard to climate change. 

Executive Order S-01-07 (January 18, 2007):  This order set forth the low carbon fuel standard for 
California.  Under this EO, the carbon intensity of California’s transportation fuels is to be reduced 
by at least 10 percent by 2020. 

Senate Bill 97 (SB 97) Chapter 185, 2007, Greenhouse Gas Emissions: This bill required the 
Governor's Office of Planning and Research (OPR) to develop recommended amendments to the 
California Environmental Quality Act (CEQA) Guidelines for addressing GHG emissions. The 
amendments became effective on March 18, 2010. 

Senate Bill 375 (SB 375), Chapter 728, 2008, Sustainable Communities and Climate Protection: 
This bill requires the California Air Resources Board (CARB) to set regional emissions reduction 
targets from passenger vehicles. The Metropolitan Planning Organization (MPO) for each region 
must then develop a "Sustainable Communities Strategy" (SCS) that integrates transportation, 
land-use, and housing policies to plan for the achievement of the emissions target for their region. 

Senate Bill 391 (SB 391) Chapter 585, 2009 California Transportation Plan:  This bill requires the 
State’s long-range transportation plan to meet California’s climate change goals under AB 32. 

Federal 

Although climate change and GHG reduction are a concern at the federal level, currently no 
regulations or legislation have been enacted specifically addressing GHG emissions reductions 
and climate change at the project level.  Neither the United States Environmental Protection 
Agency (U.S. EPA) nor the Federal Highway Administration (FHWA) has issued explicit 
guidance or methods to conduct project-level GHG analysis.3  FHWA supports the approach that 
climate change considerations should be integrated throughout the transportation decision-making 

 
3 To date, no national standards have been established regarding mobile source GHGs, nor has U.S. EPA 
established any ambient standards, criteria or thresholds for GHGs resulting from mobile sources. 

http://www.fhwa.dot.gov/environment/climate_change/mitigation/q_and_a/
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process–from planning through project development and delivery. Addressing climate change 
mitigation and adaptation up front in the planning process will assist in decision-making and 
improve efficiency at the program level, and will inform the analysis and stewardship needs of 
project-level decision-making. Climate change considerations can be integrated into many 
planning factors, such as supporting economic vitality and global efficiency, increasing safety and 
mobility, enhancing the environment, promoting energy conservation, and improving the quality 
of life.  

The four strategies outlined by FHWA to lessen climate change impacts correlate with efforts that 
the state is undertaking to deal with transportation and climate change; these strategies include 
improved transportation system efficiency, cleaner fuels, cleaner vehicles, and a reduction in travel 
activity.   

Climate change and its associated effects are also being addressed through various efforts at the 
federal level to improve fuel economy and energy efficiency, such as the “National Clean Car 
Program” and EO 13514 - Federal Leadership in Environmental, Energy and Economic 
Performance.   

Executive Order 13514 (October 5, 2009):  This order is focused on reducing greenhouse gases 
internally in federal agency missions, programs and operations, but also directs federal agencies 
to participate in the Interagency Climate Change Adaptation Task Force, which is engaged in 
developing a national strategy for adaptation to climate change.   

U.S. EPA’s authority to regulate GHG emissions stems from the U.S. Supreme Court decision in 
Massachusetts v. EPA (2007). The Supreme Court ruled that GHGs meet the definition of air 
pollutants under the existing Clean Air Act and must be regulated if these gases could be 
reasonably anticipated to endanger public health or welfare. Responding to the Court’s ruling, U.S. 
EPA finalized an endangerment finding in December 2009. Based on scientific evidence it found 
that six greenhouse gases constitute a threat to public health and welfare. Thus, it is the Supreme 
Court’s interpretation of the existing Act and EPA’s assessment of the scientific evidence that form 
the basis for EPA’s regulatory actions. U.S. EPA in conjunction with NHTSA issued the first of a 
series of GHG emission standards for new cars and light-duty vehicles in April 2010.4  

The U.S. EPA and the National Highway Traffic Safety Administration (NHTSA) are taking 
coordinated steps to enable the production of a new generation of clean vehicles with reduced 
GHG emissions and improved fuel efficiency from on-road vehicles and engines. These next steps 
include developing the first-ever GHG regulations for heavy-duty engines and vehicles, as well as 
additional light-duty vehicle GHG regulations.  

 
4  http://www.c2es.org/federal/executive/epa/greenhouse-gas-regulation-faq 
 

http://www.oyez.org/cases/2000-2009/2006/2006_05_1120/
http://www.epa.gov/air/caa/
http://www.c2es.org/federal/executive/epa-endangerment-finding
http://www.c2es.org/federal/executive/vehicle-standards
http://epa.gov/otaq/climate/regulations.htm#1-2
http://www.c2es.org/federal/executive/epa/greenhouse-gas-regulation-faq
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The final combined standards that made up the first phase of this national program apply to 
passenger cars, light-duty trucks, and medium-duty passenger vehicles, covering model years 2012 
through 2016. The standards implemented by this program are expected to reduce GHG emissions 
by an estimated 960 million metric tons and 1.8 billion barrels of oil over the lifetime of the 
vehicles sold under the program (model years 2012-2016).  

On August 28, 2012, U.S. EPA and NHTSA issued a joint Final Rulemaking to extend the National 
Program for fuel economy standards to model year 2017 through 2025 passenger vehicles.  Over 
the lifetime of the model year 2017-2025 standards this program is projected to save approximately 
four billion barrels of oil and two billion metric tons of GHG emissions. 

The complementary U.S. EPA and NHTSA standards that make up the Heavy-Duty National 
Program apply to combination tractors (semi-trucks), heavy-duty pickup trucks and vans, and 
vocational vehicles (including buses and refuse or utility trucks). Together, these standards will 
cut greenhouse gas emissions and domestic oil use significantly. This program responds to 
President Barack Obama’s 2010 request to jointly establish greenhouse gas emissions and fuel 
efficiency standards for the medium- and heavy-duty highway vehicle sector.  The agencies 
estimate that the combined standards will reduce CO2 emissions by about 270 million metric tons 
and save about 530 million barrels of oil over the life of model year 2014 to 2018 heavy duty 
vehicles. 

Project Analysis 

An individual project does not generate enough GHG emissions to significantly influence global 
climate change.  Rather, global climate change is a cumulative impact.  This means that a project 
may contribute to a potential impact through its incremental change in emissions when combined 
with the contributions of all other sources of GHG.5  In assessing cumulative impacts, it must be 
determined if a project’s incremental effect is “cumulatively considerable” (CEQA Guidelines 
Sections 15064(h)(1) and 15130).  To make this determination, the incremental impacts of the 
project must be compared with the effects of past, current, and probable future projects.  To gather 
sufficient information on a global scale of all past, current, and future projects to make this 
determination is a difficult, if not impossible, task.  

The AB 32 Scoping Plan mandated by AB 32 includes the main strategies California will use to 
reduce GHG emissions. As part of its supporting documentation for the Draft Scoping Plan, the 

 
5 This approach is supported by the AEP: Recommendations by the Association of Environmental 
Professionals on How to Analyze GHG Emissions and Global Climate Change in CEQA Documents 
(March 5, 2007), as well as the South Coast Air Quality Management District (Chapter 6: The CEQA 
Guide, April 2011) and the U.S. Forest Service (Climate Change Considerations in Project Level NEPA 
Analysis, July 13, 2009). 

http://epa.gov/otaq/climate/letters.htm#2010al
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ARB released the GHG inventory for California (forecast last updated: October 28, 2010).  The 
forecast is an estimate of the emissions expected to occur in 2020 if none of the foreseeable 
measures included in the Scoping Plan were implemented. The base year used for forecasting 
emissions is the average of statewide emissions in the GHG inventory for 2006, 2007, and 2008. 

Figure 3. California Greenhouse Gas Forecast 

 

Source: http://www.arb.ca.gov/cc/inventory/data/forecast.htm 

The Department and its parent agency, the Transportation Agency, have taken an active role in 
addressing GHG emission reduction and climate change.  Recognizing that 98 percent of 
California’s GHG emissions are from the burning of fossil fuels and 40 percent of all human made 
GHG emissions are from transportation, the Department has created and is implementing the 
Climate Action Program at Caltrans that was published in December 2006.6  

Section 3.  Existing Conditions 
The California Air Resources Board maintains the only monitoring station that collects ambient 
air quality data in the vicinity of Sacramento County.  The nearest monitoring location (Figure 4, 
1309 T street, Sacramento) is located in Sacramento County approximately 0.75 miles northeast 
of the project location.  Data from the monitoring station is shown in Table 2. 

 
6 Caltrans Climate Action Program is located at the following web address:  
http://www.dot.ca.gov/hq/tpp/offices/ogm/key_reports_files/State_Wide_Strategy/Caltrans_Climate_Acti
on_Program.pdf 
 

http://www.arb.ca.gov/cc/inventory/data/tables/reductions_from_scoping_plan_measures_2010-10-28.pdf
http://www.arb.ca.gov/cc/inventory/data/forecast.htm
http://www.dot.ca.gov/hq/tpp/offices/ogm/key_reports_files/State_Wide_Strategy/Caltrans_Climate_Action_Program.pdf
http://www.dot.ca.gov/hq/tpp/offices/ogm/key_reports_files/State_Wide_Strategy/Caltrans_Climate_Action_Program.pdf
http://www.dot.ca.gov/hq/tpp/offices/ogm/key_reports_files/State_Wide_Strategy/Caltrans_Climate_Action_Program.pdf
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Table 3-Criteria Air Pollutants Data (Sacramento T St Monitoring Station) 

Pollutant Averaging 
Time Applicable Standard 

 
2017 

 

2018 

 

2019 

 

2020 

 

2021 

Ozone 

(O3) 1-Hour 

Maximum Concentration (ppm) 0.107 0.097 0.100 0.112 0.091 

Number of Days State Standard 
Exceeded  

0 0 0 0 0 

8-Hour 

Maximum Concentration (ppm) 0.077 0.084 0.074 0.076 0.080 

Number of Days National Standard 
Exceeded (>0.07ppm) 

3 1 1 3 1 

Number of Days State Standard 
Exceeded (>0.07ppm) 

3 1 1 3 1 

Particulate 
Matter 
(PM10) 

24-Hour 

Maximum Concentration (µg/m3) 150.3 309.5 179.1 298 132 

Number of Days National Standard 
Exceeded 

0 6 1 4 0 

Number of Days State Standard 
Exceeded 

0 22 24 25 59 

Annual State Annual Average (20 µg/m3) 0 29.7 20.7 20.2 31.2 

Particulate 
Matter 
(PM2.5) 

24-Hour 

Maximum Concentration (µg/m3) 46.0 263.3 37.1 30.7 26.2 

Number of Days Standard Exceeded 6.1 0 0 17.1 4.0 

Annual National Annual (12.0 µg/m3) 9.2 11.4 7.7 14.8 8.8 

Carbon 
Monoxide 

(CO)* 

1-Hour 

Maximum Concentration (ppm) 1.8 3.2 1.4 4.3 2.2 

Number of Days National Standard 
Exceeded 

0 0 0 0 0 

Number of Days State Standard 
Exceeded 

0 0 0 0 0 

8-Hour 

Maximum Concentration (ppm) 1.2 3.0 1.3 1.6 1.3 

Number of Days State Standard 
Exceeded 

0 0 0 0 0 

* Carbon monoxide concentrations have not been measured at the T Street station since 2006; the nearest 
monitoring station is located approximately 1 mile north to the project location at 100 Bercut Dr, Sacramento 

Source: http://www.epa.gov/airdata/ 
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Sensitive receptors are locations where people susceptible to the effects of air pollution may stay 
for extended periods of time.  These locations include land uses such as residential, schools, 
playgrounds, parks, childcare centers and hospitals.  There are several land uses and many 
residences that are within close vicinity of the project (Table 4).  The project limits are depicted 
with a map in Appendix D. 

 

Figure 4. AQ Monitoring Station located in Downtown Sacramento 
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Table 4-List of Sensitive Receptors within 500 feet of the project limits 

Receptor Description Distance Between 
Receptor and Project (ft) 

UC Davis University 500 
Toad Hollow Dog Park Park 300 
Play Fields Park Park 350 
Playground at New Harmony Mutual Housing 
Community 

Playground 350 

Merryhill Preschool  Preschool 500 
Yolo High School School 450 
Westacre Park Playground 150 
River Otter Park Park 100 
Davis Urgent Care Medical Facility 400 
Concentra Urgent Care Medical Facility 250 
Davita West Medical Facility 250 
Sacramento Valley Charter School School 200 
River Bend Nusring Center Medical Facility 300 

 

The No-Build (No Action) Alternative consists of those transportation projects that are already 
planned for construction by or before 2029. Consequently, the No-Build alternative represents 
future travel conditions in the YOL-80 Corridor Improvement study area without the YOL-80 
Corridor Improvement project and is the baseline against which the other YOL-80 Corridor 
Improvement Project alternatives will be assessed to meet NEPA requirements.  

Section 4.  Transportation Conformity 
The Sacramento Area Council of Governments (SACOG) is an association of local governments 
in the six-county Sacramento Region.  Its members include the counties of El Dorado, Placer, 
Sacramento, Sutter, Yolo, Yuba and the 22 cities within.  SACOG provides transportation planning 
and funding for the region, and serves as a forum for the study and resolution of regional issues. 

SACOG prepares the MTIP and MTP/SCS. The MTIP is a short-term listing of surface 
transportation projects that receive federal funds, require federal action, or are regionally 
significant.  SACOG prepares and adopts the MTIP every two years. 

Only projects included in the MTP/SCS may be incorporated into the MTIP.  The MTIP derives 
all its projects either directly from the MTP/SCS or indirectly from the policies within it.  The 
MTP/SCS is the long range policy and planning document while the MTIP is the short range 
implementing document that enables those planned project to begin work.  Specifically, the MTIP 
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lists those projects from the MTP/SCS that have committed or reasonably available funding and 
intend to begin a phase of work during the four years of the MTIP. 

Transportation projects in nonattainment or maintenance areas receiving federal funding or 
approval must be found to conform to the current State Implementation Plan or SIP.  Each region 
in the state submits its emissions budgets and strategies for reducing air emissions of pollutants 
that are above NAAQS to the CARB.  After review and approval, CARB submits these plans for 
the entire State as the SIP for each nonattainment or maintenance pollutant.  The primary 
requirements of the transportation conformity rule are that implementation of transportation plans 
or programs cannot produce more emissions of pollutants than budgeted in the latest SIP. 

Transportation planning is coordinated with this “conformity” process.  The MTIP must conform 
to the SIP by having an emissions budget from on-road mobile sources including estimated 
emissions from planned projects that does not exceed the emissions budget in the SIP.  For an 
individual project to conform to the SIP, it must be contained in a conforming MTIP.  SACOG 
analyzes the MTIP for air quality conformity and FHWA is responsible for determining that the 
MTIP conforms to the latest approved SIP.   

Sacramento and Yolo Counties are currently designated as nonattainment for fine particulate 
matter (PM2.5) and Ozone.  Since this area is considered a nonattainment area for one of the 
NAAQS it is subject to the Federal Clean Air Act conformity requirements. With Federal 
Conformity requirements, PM2.5 analysis in this Air Quality Report suffices because of the level 
of Project Analysis’ requirements.  Furthermore, the YOL-80 Managed Lanes project is a 
capacity increasing project, which is required to meet conformity requirements including a 
project level analysis and an Interagency Consultation. This project was submitted to the 
conformity-working group on October 4, 2021and the group determined the project was not a 
POAQC on October 18, 2021 (see Appendix C). 

Section 5.  Impact Analysis 
The operational emissions analysis compares emissions for existing/baseline conditions to the 
forecasted conditions for the No-Build and Build alternatives given the Project’s opening year 
(2029), RTP horizon year (2040), and design year (2049) with and without a HOV-HOV 
connector based on the traffic data provided from the Traffic Forecasting from Caltrans (Table 
5). Air pollutant emissions associated with the roadways in the Project area were estimated using 
specific traffic data and conditions provided by the Caltrans District 3 traffic forecasting and the 
CT-EMFAC2021 emission model. 



 

YOLO 80 Corridor Improvments Air Quality Report 25 

Table 5. Project Total AADT, Truck AADT, and VMT for Opening, MTIP, and Design 
Years 

Opening 
Year 
2029 

Alt 1  
(No 

Build) 

Alt 2 
(HOV) 

Alt 3 
(HOT) 

Alt 4 
(HOT 3+) 

Alt 5 
(Express 

Lane) 

Alt 6 
(Transit) 

Alt 7 
(Take–A-

Lane) 

AADT 157,663 173,786 173,806 171,958 169,971 160,847 156,565 
*Truck% *7.7 
Truck% 7.4 
*Truck 
AADT 11,667 *13,352 *13,354 *13,212 *13,059 *12,359 *12,029 
Truck 
AADT  12,860 12,862 12,725 12,578 11,903 11,586 

VMT 3,880,995 4,237,651 4,239,821 4,196,181 4,176,124 3,953,571 3,867,187 
 

MTIP 
Year 
2040 

Alt 1  
(No 

Build) 

Alt 2 
(HOV) 

Alt 3 
(HOT) 

Alt 4 
(HOT 
3+) 

Alt 5 
(Express 

Lane) 

Alt 6 
(Transit) 

Alt 7 
(Take–A-

Lane) 
AADT 162,995 175,741 175,832 173,350 172,582 163,081 159,511 

*Truck% *7.7 
Truck% 7.4 
*Truck 
AADT 12,062 *13,504 *13,511 *13,320 *13,261 *12,531 *12,257 

Truck 
AADT  13,005 13,012 12,828 12,771 12,068 11,804 

VMT 4,026,381 4,324,520 4,329,187 4,272,099 4,252,533 4,025,319 3,931,677 
 

Design 
Year 
2049 

Alt 1  
(No 

Build) 

 
Alt 2 

(HOV) 

 
Alt 3 

(HOT) 

Alt 4 
(HOT 
3+) 

Alt 5 
(Express 

Lane) 

 
Alt 6 

(Transit) 

Alt 7 
(Take–A-

Lane) 
AADT 180,290 190,023 190,807 187,630 186,647 176,866 174,064 

*Truck% *7.7 
Truck% 7.4 
*Truck 
AADT 13,341 14,599* 14,624* 14,465* 14,318* 13,587* 13,372* 
Truck 
AADT  14,062 14,120 13,885 13,812 13,088 12,881 

VMT 4,495,673 4,683,131 4,691,980 4,642,888 4,599,005 4,381,640 4,276,831 

*The numbers were resulted in no connector between I-80 and SR50 (option a) 
 

5.1.  Carbon Monoxide Analysis 

U.S. EPA declared that Transportation Conformity requirements related to CO in Sacramento 
ended on June 1, 2018. That date marked 20 years from the redesignation of the areas to attainment 
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and implementation of a maintenance plan. The approved maintenance plan for Sacramento did 
not extend the maintenance plan period beyond 20 years from redesignation. Consequently, 
Transportation Conformity requirements for CO ceased to apply after June 1, 2018 (i.e., 20 years 
after the effective date of the U.S. EPA’s approval of the first ten-year maintenance plan and 
redesignation of the areas to attainment for the CO NAAQS. 

5.2.  PM2.5/PM10 Analysis 

In November 2015, the U.S. EPA released an updated version of Transportation Conformity 
Guidance for Quantitative Hot-Spot Analyses in PM2.5 and PM10 Nonattainment and 
Maintenance Areas (Guidance) for quantifying the local air quality impacts of transportation 
projects and comparing them to the PM NAAQS (75 FR 79370). The U.S. EPA originally released 
the quantitative guidance in December 2010, and released a revised version in November 2013 to 
reflect the approval of EMFAC 2011 and U.S. EPA’s 2012 PM NAAQS final rule. The November 
2015 version reflects MOVES2014 and its subsequent minor revisions such as MOVES2014a, to 
revise design value calculations to be more consistent with other U.S. EPA programs, and to reflect 
guidance implementation and experience in the field. Note that EMFAC, not MOVES, should be 
used for project hot-spot analysis in California. The Guidance requires a hot-spot analysis to be 
completed for a project of air quality concern (POAQC). The following explanations are why this 
project is not a POAQC in italic with the final rule in 40 CFR 93.123(b)(1) defines a POAQC as: 

(i) New or expanded highway projects that have a significant number of or significant increase in 
diesel vehicles; 

The 2029, 2040 and 2049 average annual daily traffic (AADT), along the project limits are 
projected to be above 150,000 average daily traffic, as shown in Table 3. The average diesel truck 
percentage within the project limit (see Table 5) was estimated about 7.7% without a HOV-HOV 
connector and 7.4% with a HOV-HOV connector. This is less than the percentage of diesel trucks 
(i.e., 8%) considered to be significant pursuant to the PM Guidance. Furthermore, the projected 
fleet mix will not change significantly through the horizon year. 
  
(ii) Projects affecting intersections that are at Level-of-Service (LOS) D, E, or F with a significant  
number of diesel vehicles, or those that will change to LOS D, E, or F because of increased traffic  
volumes from a significant number of diesel vehicles related to the project; 
 
The project would not introduce a significant number of diesel vehicles to the project area.  

(iii) New bus and rail terminals and transfer points that have a significant number of diesel vehicles  
congregating at a single location; 
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The project does not comprise a bus or rail terminal or transfer point.  

(iv) Expanded bus and rail terminals and transfer points that significantly increase the number of  
diesel vehicles congregating at a single location; and 
 
The project does not comprise expansion of a bus or rail terminal.  

(v) Projects in or affecting locations, areas, or categories of sites which are identified in the PM2.5 
and PM10 applicable implementation plan or implementation plan submission, as appropriate, as 
sites of violation or possible violation. 

The project is not in, nor will it affect, a location of violation or possible violation. 

 The proposed project has undergone Interagency Consultation regarding POAQC determination.  

Interagency Consultation participants concurred that the project is not a POAQC on October 15, 
2021 by EPA and on October 18, 2021 by FHWA. The proposed project is not considered a 
POAQC because it does not meet the definition as defined in U.S. EPA’s Transportation 
Conformity Guidance. Therefore, PM hot-spot analysis is not required. Documentation of 
concurrence are provided in this section and in Appendix C. 

This project is located in a particulate matter PM2.5 maintenance area and has been determined that 
the project is not a project of air quality concern (see Appendix C).  Project-level hot-spot analysis 
for particulate matter is therefore not required for a conformity determination. 

Table 6 and 7 show that the total daily PM10 and PM2.5 emissions with a HOV-HOV connector for 
the Build and No Build alternatives in the opening year and the horizon year would be higher than 
existing conditions. However, the increase of total daily PM10 emissions considers not substantial 
as estimated about 9.1%, 6.4%, 3.1% of PM10 of Alternative 2 with opening year 2029, MTP year 
2040, and Design year 2049, respectively. For PM2.5 with a HOV-HOV connector, it considers not 
large as estimated about 8.6%, 5.6%, 1.9% of Alternative 2 with opening year 2029, MTP year 
2040, and Design year 2049, respectively. It would anticipate that the decreases of PM10/2.5 with 
build would be greater due to less traffic generated without a HOV-HOV connector.  Therefore, 
the difference between Build and No Build would be not significant in terms of PM10 and PM2.5 in 
regard to the increase of total AADT between Build and No Build with a HOV-HOV connector. 
The approved RTP and TIP for the project area has no PM mitigation or control measures that 
relate to the project’s construction or operation. Therefore, a written commitment to implement 
PM control measures is not required. 
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Table 6. Total Daily PM10 Emissions with *option a and option b 

Opening 
Year 2029 

Baseline 
(Existing 
Yr 2019) 

Alt 1  
(No 

Build) 

 
Alt 2 

(HOV) 

 
Alt 3 

(HOT) 

Alt 4 
(HOT 
3+) 

Alt 5 
(Express 

Lane) 

 
Alt 6 

(Transit) 

Alt 7 
(Take–A-

Lane) 
*PM10 (lb) 610.8 632.2 *597.4 *597.2 *593.4 *589.7 *561.5 *544.0 
  PM10 (lb) 610.8 632.2 689.9 687.9 672.9 648.6 628.6 628.4 
*%Change 
between 
Build/No-Build 

NA NA -5.5 -5.5 -6.1 -6.7 -11.2 -14.0 

%Change between 
Build/No-Build NA NA 9.1 8.8 6.4 2.6 -0.6 -0.6 
*%Change 
between 
Existing/Build 

NA 3.5 -2.2 -2.2 -2.9 -3.5 -8.1 -10.9 

%Change between 
Existing/Build NA 3.5 13.0 12.6 10.2 6.2 2.9 2.9 

 

MTIP Year 
2040 

Baseline 
(Existing 
Yr 2019) 

Alt 1  
(No 

Build) 

 
Alt 2 

(HOV) 

 
Alt 3 

(HOT) 

Alt 4 
(HOT 
3+) 

Alt 5 
(Express 

Lane) 

 
Alt 6 

(Transit) 

Alt 7 
(Take–A-

Lane) 
*PM10 (lb) 610.8 660.6 *609.3 *607.6 *597.6 *594.4 *571.6 *555.8 
 PM10 (lb) 610.8 660.6 703.0 702.4 690.9 686.3 660.8 642.3 
*%Change 
between 
Build/No-Build 

NA NA -7.8 -8.0 -9.5 -10.0 -13.5 -15.9 

%Change between 
Build/No-Build 

NA NA 6.4 6.3 4.6 3.9 0.1 -2.8 
*%Change 
between 
Existing/Build 

NA 8.2 -0.2 -0.5 -2.2 -2.7 -6.4 -9.0 

%Change between 
Existing/Build NA 8.2 15.1 15.0 13.1 12.4 8.2 5.2 

 

Design 
Year 2049 

Baseline 
(Existing 
Yr 2019) 

Alt 1  
(No 

Build) 

 
Alt 2 

(HOV) 

 
Alt 3 

(HOT) 

Alt 4 
(HOT 
3+) 

Alt 5 
(Express 

Lane) 

 
Alt 6 

(Transit) 

Alt 7 
(Take–A-

Lane) 
*PM10 (lb) 610.8 746.3 *668.6 *671.5 *665.5 *659.4 *630.8 *613.8 
 PM10 (lb) 610.8 746.3 772.0 775.0 764.4 762.8 729.1 709.0 
*%Change 
between 
Build/No-Build 

NA NA -10.4 -10.0 -10.8 -11.6 -15.5 -17.8 

%Change between 
Build/No-Build NA NA 3.5 3.9 3.0 2.2 -2.3 -5.0 
*%Change 
between 
Existing/Build 

NA 22.2 9.5 9.9 9.0 8.0 3.3 0.5 

%Change between 
Existing/Build NA 22.2 26.4 26.9 25.1 24.9 19.4 6.1 

 *All results from emissions without a HOV-HOV connector (option a) 
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Table 7. Total Daily PM2.5 Emissions with *option a and option b 

Opening 
Year 2029 

Baseline 
(Existing 
Yr 2019) 

Alt 1  
(No 

Build) 

 
Alt 2 

(HOV) 

 
Alt 3 

(HOT) 

Alt 4 
(HOT 

3+) 

Alt 5 
(Express 

Lane) 

 
Alt 6 

(Transit) 

Alt 7 
(Take–

A-Lane) 
*PM2.5 (lb) 139.2 127.5 *120.0 *119.8 *119.3 *118.9 *113.8 *110.9 
 PM2.5 (lb) 139.2 127.5 138.5 137.6 135.5 134.5 131.4 128.0 
*%Change 
between 
Build/No-Build 

NA NA -6.3- -6.0 -6.4 -6.7 -10.7 -13.0 

%Change 
between 
Build/No-Build 

NA NA 8.6 7.9 6.3 5.5 3.1 0.4 

*%Change 
between 
Existing/Build 

NA -8.4 -13.7 -13.9 -14.3 -14.6 -18.2 -20.3 

%Change 
between 
Build/No-Build 

NA -8.4 -0.5 -1.1 -2.7 -3.4 -5.6 -8.0 

 

MTIP 
Year 2040 

Baseline 
(Existing 
Yr 2019) 

Alt 1  
(No 

Build) 

 
Alt 2 

(HOV) 

 
Alt 3 

(HOT) 

Alt 4 
(HOT 

3+) 

Alt 5 
(Express 

Lane) 

 
Alt 6 

(Transit) 

Alt 7 
(Take–

A-Lane) 
*PM2.5 (lb) 139.2 128.2 *117.5 *116.8 *114.6 *113.9 *110.9 *108.0 
 PM2.5 (lb) 139.2 128.2 135.4 135.0 132.5 131.4 128.2 124.8 
*%Change 
between 
Build/No-Build 

NA NA -8.3 -8.9 -10.6 -11.2 -13.5 -15.8 

%Change 
between 
Build/No-Build 

NA NA 5.6 5.3 3.4 0.8 0.1 -2.7 

*%Change 
between 
Existing/Build 

NA -7.9 -15.6 -16.0 -17.7 -18.2 -20.3 -22.4 

%Change 
between 
Existing/Build 

NA -7.9 -2.7 -3.0 -4.8 -5.6 -7.9 -10.3 

 

Design 
Year 2049 

Baseline 
(Existing 
Yr 2019) 

Alt 1  
(No 

Build) 

 
Alt 2 

(HOV) 

 
Alt 3 

(HOT) 

Alt 4 
(HOT 

3+) 

Alt 5 
(Express 

Lane) 

 
Alt 6 

(Transit) 

Alt 7 
(Take–

A-Lane) 
*PM2.5 (lb) 139.2 145.4 *128.4 *129.1 *128.1 *127.0 *122.5 *118.4 
 PM2.5 (lb) 139.2 145.4 148.1 148.5 146.8 146.7 141.5 136.6 
*%Change 
between 
Build/No-Build 

NA NA -11.7 -11.2 -11.9 -12.7 -15.7 -18.6 

%Change 
between 
Build/No-Build 

NA NA 1.9 2.1 1.0 0.9 -2.7 -6.1 

*%Change 
between 
Existing/Build 

NA 4.5 -7.8 -7.3 -8.0 -8.8 -12.0 -14.9 

%Change 
between 
Build/No-Build 

NA 4.5 6.4 6.7 5.5 5.4 1.7 -1.9 

*All results from emissions without a HOV-HOV connector (option a) 
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5.3.  Climate Change 

The proposed project will improve traffic flow and reduce congestion within the project limits.  
These improvements will most likely result in a slight increase in GHG emitted for the opening 
year 2029 and MTIP year 2040 since they will improve traffic flow with increasing vehicle miles 
traveled.  However, in the design year 2049, GHG emissions Alt 2-7 are anticipated to be less 
produced than Alt 1 (Table 8). Please note that this project would produce lesser GHG due to less 
traffic anticipated without a HOV-HOV connector. For the comparison under NEPA with Build 
and No Build of Alternative 2, the project would produce more GHG in Opening year 2029 
(10.9%) and result in reduction of GHG in Design year 2049 (-2.1%) with the connector. For the 
comparison under CEQA with Build and Baseline of Alternative 2, GHG would anticipate with 
increase of Opening year 2029 (11.0%) and decrease of Design year 2049 (-2.1%) with the 
connector. It is noted that GHG emissions would be improved with the project resulted in from the 
increase of 2.2 to 10.9% in Opening Year 2029 to the reduction indicating -1.4 to -5.1% in Design 
Year 2049 regarding all the alternatives 2-7 between build and no build (Table 7). Furthermore, 
the improved reduction of GHG would be anticipated between existing and build in the comparison 
of Opening year 2029 (2.3 ~ 11.0%) and Design year 2049 (-2.1 ~ -5.8%). 

Table 8. Daily GHG Emissions (US ton) with *option a and option b 

Opening 
Year 2029 

Baseline 
(Existing 
Yr 2019) 

Alt 1  
(No 

Build) 

 
Alt 2 

(HOV) 

 
Alt 3 

(HOT) 

Alt 4 
(HOT 3+) 

Alt 5 
(Express 

Lane) 

 
Alt 6 

(Transit) 

Alt 7 
(Take–A-

Lane) 
*CO2e (Metric 
ton) 1039.5 *1040.6 *1005.1 *986.4 *970.5 *915.7 *902.1 *1062.7 
 CO2e (Metric 
ton) 1039.5 1040.6 1154.0 1148.0 1132.0 1117.5 1063.4 1097.9 
*%Change between 
Build/No-Build NA NA -3.4 -5.2 -6.7 -12.0 -13.3 2.1 
%Change between 
Build/No-Build NA NA 10.9 10.3 8.8 7.4 2.2 5.5 
*%Change between 
Existing/Build NA 0.1 -3.3 -5.1 -6.6 -11.9 -13.2 2.2 
%Change between 
Existing/Build NA 0.1 11.0 10.4 8.9 7.5 2.3 5.6 

 

Design Year 
2049 

Baseline 
(Existing 
Yr 2019) 

Alt 1  
(No 

Build) 

 
Alt 2 

(HOV) 

 
Alt 3 

(HOT) 

Alt 4 
(HOT 
3+) 

Alt 5 
(Express 

Lane) 

 
Alt 6 

(Transit) 

Alt 7 
(Take–

A-Lane) 
*CO2e (Metric 
ton) 

1039.5 *1031.4 *939.0 *931.2 *920.5 *909.5 *880.2 *863.6 
 CO2e (Metric 
ton) 

1039.5 1031.4 1017.2 1006.6 993.4 979.2 996.4 981.3 
*%Change between 
Build/No-Build NA NA -9.0 -9.7 -10.8 -11.8 -14.7 -16.3 
%Change between 
Build/No-Build NA NA -1.4 -2.4 -3.7 -5.1 -3.4 -4.9 
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*%Change between 
Existing/Build NA -0.8 -9.7 -10.4 -11.5 -12.5 -15.3 -16.9 
%Change between 
Existing/Build NA -0.8 -2.1 -3.2 -4.4 -5.8 -4.1 -5.6 

5.4.  Mobile Source Air Toxins 

FHWA released updated guidance in Jan. 18, 2023 for determining when and how to address 
MSAT impacts in the NEPA process for transportation projects. FHWA identified three levels of 
analysis: 

• No analysis for exempt projects or projects with no potential for meaningful MSAT 
effects; 

• Qualitative analysis for projects with low potential MSAT effects; and 
• Quantitative analysis to differentiate alternatives for projects with higher potential 

MSAT effects. 

Projects with no impacts generally include those that a) qualify as a categorical exclusion under 
23 CFR 771.117, b) qualify as exempt under the FCAA conformity rule under 40 CFR 93.126, 
and c) are not exempt, but have no meaningful impacts on traffic volumes or vehicle mix. 
Projects that have low potential MSAT effects are those that serve to improve highway, transit, or 
freight operations or movement without adding substantial new capacity or creating a facility that 
is likely to substantially increase emissions. The large majority of projects fall into this category. 
Projects with high potential MSAT effects include those that: 

• Create or significantly alter a major intermodal freight facility that has the potential to 
concentrate high levels of Diesel Particulate Matter in a single location; or 

• Create new or add significant capacity to urban highways such as interstates, urban 
arterials, or urban collector-distributor routes with traffic volumes where the AADT is 
projected to be in the range of 140,000 to 150,000, or greater, by the design year; and 

• Are proposed to be located in proximity to populated areas or, in rural areas, in 
proximity to concentrations of vulnerable populations (i.e., schools, nursing homes, 
hospitals). 

The latest version of CT-EMFAC, CT-EMFAC2021, was used to estimate emissions of benzene, 
1,3-butadiene, acetaldehyde, formaldehyde, acrolein, ethylbenzene, naphthalene, DPM, and POM. 
Please note that appendix D illustrates the extent of the area considered in the MSAT analysis. 
Traffic activity data were estimated for each of different periods of a representative day in the 
baseline, opening 2029, and horizon 2049 years. Emissions were estimated for all MSATs using 
CT-EMFAC2021, based on EMFAC2021 and speciation factors provided by ARB and U.S. EPA. 
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Table 9. Daily MSAT Emissions (lbs) with *option a and option b 

Scenario/ 
Analysis Year 

1,3-
butadie

ne 

Acetaldehy
de Acrolein Benzene Diesel 

PM Ethylbenzene Formaldehyde Naphthalene POM 

2019 
Baseline 
(Existing 
Conditions) 

0.84 3.89 0.08 11.84 24.57 4.59 8.87 0.77 0.22 

2029 

No-Build Alt1  0.36 1.82 0.04 6.23 7.32 2.77 4.09 0.34 0.10 
*Build Alt 2  *0.34 *1.68 *0.03 *5.64 *7.67 *2.48 *3.78 *0.31 *0.09 
 Build Alt 2 0.39 1.94 0.04 6.61 8.64 2.90 4.37 0.37 0.11 
*Build Alt 3  *0.33 *1.64 *0.03 *5.52 *7.56 *2.42 *3.69 *0.31 *0.09 
 Build Alt 3 0.38 1.88 0.04 6.42 8.59 2.82 4.24 0.36 0.10 
*Build Alt 4 *0.33 *1.64 *0.03 *5.52 *7.56 *2.42 *3.69 *0.31 *0.09 
 Build Alt 4 0.37 1.84 0.04 6.30 8.39 2.77 4.14 0.35 0.10 
*Build Alt 5 *0.32 *1.64 *0.03 *5.53 *7.04 *2.45 *3.69 *0.30 *0.09 
Build Alt 5 0.37 1.83 0.04 6.26 8.23 2.76 4.12 0.35 0.10 
*Build Alt 6 0.32 1.65 0.03 5.55 6.57 2.47 3.69 0.30 0.30 
Build Alt 6 0.37 1.90 0.04 6.50 7.40 2.90 4.26 0.35 0.10 
*Build Alt 7 0.36 1.80 0.04 6.17 7.16 2.72 4.06 0.33 0.10 

Build Alt 7 0.42 2.08 0.04 7.23 8.07 3.20 4.70 0.39 0.12 
*% Diff. 
between Alt 2 
and No Build  

-6.7 -7.6 -6.7 -9.5 4.7 -10.7 -7.5 -6.4 -7.3 

% Diff. between 
Alt 2 and No 
Build 

9.2 6.5 14.5 6.0 18.0 4.7 6.9 9.5 8.4 

*% Diff. 
between Alt 3 
and No Build 

-8.8 -9.7 -8.5 -11.5 3.3 -12.6 -9.6 -8.6 -9.7 

% Diff. between 
Alt 3 and No 
Build 

6.2 3.4 12.1 3.0 17.4 1.7 3.7 6.8 5.3 

*% Diff. 
between Alt 4 
and No Build 

-9.9 -9.8 -11.5 -11.5 -0.6 -12.2 -9.8 -9.7 -10.0 

% Diff. between 
Alt 4 and No 
Build 

3.8 1.1 7.9 1.0 14.7 0.0 1.4 4.5 2.9 

*% Diff. 
between Alt 5 
and No Build 

-10.5 -9.5 -11.5 -11.3 -3.9 -11.6 -9.6 -10.3 -10.4 

% Diff. between 
Alt 5 and No 
Build 

2.8 0.5 6.7 0.4 12.5 -0.5 0.8 3.4 2.2 

*% Diff. 
between Alt 6 
and No Build 

-11.5 -9.4 -13.3 -10.9 -10.3 -10.9 -9.7 -11.3 -10.8 

% Diff. between 
Alt 6 and No 
Build 

3.6 4.3 4.8 4.2 1.1 4.4 4.2 3.7 3.5 

*% Diff. 
between Alt 7 
and No Build 

-0.1 -0.7 0.6 -1.1 -2.2 -1.7 -0.6 -0.7 0.0 
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Scenario/ 
Analysis Year 

1,3-
butadie

ne 

Acetaldehy
de Acrolein Benzene Diesel 

PM Ethylbenzene Formaldehyde Naphthalene POM 

% Diff. between 
Alt 7 and No 
Build 

17.1 14.7 20.6 16.0 10.2 15.3 15.0 16.4 16.4 

2049 

No-Build Alt1  0.26 0.95 0.03 5.45 4.58 2.64 2.24 0.22 0.06 
*Build Alt 2  *0.18 *0.68 *0.02 *3.72 *4.99 *1.78 *1.60 *0.16 *0.04 
 Build Alt 2 0.21 0.78 0.02 4.28 5.70 2.05 1.82 0.18 0.05 
*Build Alt 3  *0.17 *0.66 *0.02 *3.63 *4.84 *1.74 *1.56 *0.15 *0.04 
 Build Alt 3 0.20 0.75 0.02 4.16 5.61 1.99 1.77 0.17 0.05 
*Build Alt 4 0.17 0.65 0.02 3.60 4.69 1.73 1.54 0.15 0.04 
 Build Alt 4 0.20 0.75 0.02 4.13 5.38 1.98 1.75 0.17 0.05 
*Build Alt 5 0.17 0.65 0.02 3.59 4.55 1.73 1.53 0.15 0.04 
 Build Alt 5 0.20 0.75 0.02 4.13 5.18 1.99 1.75 0.17 0.05 
*Build Alt 6 0.20 0.77 0.02 4.32 4.10 2.09 1.80 0.18 0.05 
 Build Alt 6 0.24 0.89 0.02 5.05 4.63 2.44 2.09 0.20 0.05 
*Build Alt 7 0.19 0.72 0.02 4.04 4.55 1.94 1.70 0.17 0.04 
 Build Alt 7 0.23 0.84 0.02 4.72 5.16 2.27 1.97 0.20 0.05 
*% Diff. 
between Alt 2 
and No Build 

-29.7 -28.8 -30.5 -31.8 8.9 -32.6 -28.8 -29.5 -28.7 

% Diff. between 
Alt 2 and No 
Build 

-18.3 -18.7 -18.6 -21.5 24.4 -22.5 -18.7 -18.6 -18.0 

*% Diff. 
between Alt 3 
and No Build 

-32.0 -30.5 -32.2 -33.4 5.7 -34.0 -30.6 -31.6 -30.7 

% Diff. between 
Alt 3 and No 
Build 

-21.0 -21.0 -21.2 -23.6 22.5 -24.5 -21.0 -21.0 -21.1 

*% Diff. 
between Alt 4 
and No Build 

-33.0 -31.2 -33.1 -34.0 2.2 -34.5 -31.3 -32.5 -31.4 

% Diff. between 
Alt 4 and No 
Build 

-22.2 -21.8 -22.0 -24.3 17.4 -25.0 -21.9 -22.3 -21.1 

*% Diff. 
between Alt 5 
and No Build 

-33.4 -31.6 -34.7 -34.2 -0.7 -34.6 -31.7 -33.1 -32.2 

% Diff. between 
Alt 5 and No 
Build 

-22.8 -21.9 -23.7 -24.2 13.1 -24.7 -22.1 -22.8 -21.5 

*% Diff. 
between Alt 6 
and No Build 

-21.1 -19.5 -21.2 -20.8 -10.6 -20.9 -19.6 -20.4 -19.9 

% Diff. between 
Alt 6 and No 
Build 

-6.9 -6.9 -8.5 -7.4 1.1 -7.5 -7.0 -7.0 -6.1 

*% Diff. 
between Alt 7 
and No Build 

-24.4 -24.2 -25.4 -25.9 -0.8 -26.5 -24.1 -24.0 -24.1 

% Diff. between 
Alt 7 and No 
Build 

-10.9 -12.4 -12.7 -13.4 12.6 -14.1 -12.2 -11.0 -11.1 
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The proposed project would be categorized under high potential MSAT effects which require a 
Quantitative analysis to differentiate alternatives. 

Considering the differences in projected corridor-level vehicle miles traveled (VMT) for each of 
the build alternatives, Alternatives 2 and 3 were analyzed for air quality purposes along with the 
No-Build Alternative based on a HOV-HOV connector and without (Table 9). Build Alternatives 
2 and 3 have traffic forecasts very similar to each other and expected to be built as preferred 
alternatives in the future, the difference being the operation of HOV lanes (Alternative 2) versus 
HOT lanes (Alternatives 3) along the corridor was tabulated. Therefore, the impacts from Build 
Alternative 2 and 3 are used to represent the air quality impacts of this project provides the most 
conservative estimate of potential emissions among the seven alternatives.  

The increases in MSAT emissions under Alternatives 2 and 3 in 2029 relative to the No Build 
Alternative would likely be associated with addition of HOV sections that would be built across 
the Sacramento and Yolo Counties in the vicinity. But, MSAT emissions in Design Year 2049 
resulted in reductions of 8 out of 9 toxic chemicals (Table 9). Even if some increases of MSAT do 
occur relative to the No Build Alternative in Opening year 2029, they too will be substantially 
reduced in the future due to implementation of EPA's vehicle and fuel regulations. Furthermore, it 
would result in the greater decreased MSAT (minus % Differences in Table 9) in the absence of a 
HOV-HOV connector due to lesser induced traffic. 

As shown in Figure 2, MSAT emission rates are anticipated to decrease substantially, especially 
for diesel PM, by the opening year of 2029 and even further by the horizon year of 2049. The area 
surrounding the project is not heavily industrialized and comprises only approximately six percent 
heavy trucks. The project would not substantially increase the percentage of trucks traveling along 
I-80 of the project limits, and local truck emissions may in fact decrease in future analysis years 
2029 and 2049 due to penetration of electric heavy duty trucks. In sum, under all Build Alternatives 
in the opening year and design year it is expected there would be negligible increases in MSAT 
emissions relative to the No Build Alternative due to the dispersion across the SACOG region and 
to EPA's MSAT reduction programs. 

Moreover, U.S. EPA regulations for vehicle engines and fuels will cause overall MSATs to decline 
significantly over the next several decades.  Based on regulations now in effect, an analysis of 
national trends with EPA’s MOVES3 model forecasts a combined reduction of over 76 percent in 
the total annual emission rate for the priority MSAT from 2020 to 2060 while vehicle-miles of 
travel are projected to increase by over 31 percent.  This will both reduce the background level of 
MSAT as well as the possibility of even minor MSAT emissions from this project. 
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INCOMPLETE OR UNAVAILABLE INFORMATION FOR PROJECT-SPECIFIC MSAT 
HEALTH IMPACTS ANALYSIS  

In FHWA’s view, information is incomplete or unavailable to credibly predict the project-specific 
health impacts due to changes in mobile source air toxic (MSAT) emissions associated with a proposed 
set of highway alternatives. The outcome of such an assessment, adverse or not, would be influenced 
more by the uncertainty introduced into the process through assumption and speculation rather than 
any genuine insight into the actual health impacts directly attributable to MSAT exposure associated 
with a proposed action. 

The Environmental Protection Agency (EPA) is responsible for protecting the public health and 
welfare from any known or anticipated effect of an air pollutant. They are the lead authority for 
administering the Clean Air Act and its amendments and have specific statutory obligations with 
respect to hazardous air pollutants and MSAT. The EPA is in the continual process of assessing 
human health effects, exposures, and risks posed by air pollutants. They maintain the Integrated Risk 
Information System (IRIS), which is “a compilation of electronic reports on specific substances 
found in the environment and their potential to cause human health effects” (EPA, 
https://www.epa.gov/iris/). Each report contains assessments of non-cancerous and cancerous effects 
for individual compounds and quantitative estimates of risk levels from lifetime oral and inhalation 
exposures with uncertainty spanning perhaps an order of magnitude.  
 
Other organizations are also active in the research and analyses of the human health effects of 
MSAT, including the Health Effects Institute (HEI). A number of HEI studies are summarized in 
Appendix D of FHWA’s Updated Interim Guidance on Mobile Source Air Toxic Analysis in NEPA 
Documents. Among the adverse health effects linked to MSAT compounds at high exposures are: 
cancer in humans in occupational settings; cancer in animals; and irritation to the respiratory tract, 
including the exacerbation of asthma. Less obvious is the adverse human health effects of MSAT 
compounds at current environmental concentrations (HEI Special Report 16, 
https://www.healtheffects.org/publication/mobile-source-air-toxics-critical-review-literature-
exposure-and-health-effects) or in the future as vehicle emissions substantially decrease.  
 
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 encumbered by technical 
shortcomings or uncertain science that prevents a more complete differentiation of the MSAT health 
impacts among a set of project alternatives. These difficulties are magnified for lifetime (i.e., 70 
year) 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, since such information is unavailable.  
 
It is particularly difficult to reliably forecast 70-year lifetime MSAT concentrations and exposure 
near roadways; to determine the portion of time that people are actually exposed at a specific 
location; and to establish the extent attributable to a proposed action, especially given that some of 
the information needed is unavailable.  
 
There are considerable uncertainties associated with the existing estimates of toxicity of the various 
MSAT, because of factors such as low-dose extrapolation and translation of occupational exposure 
data to the general population, a concern expressed by HEI (Special Report 16, 
https://www.healtheffects.org/publication/mobile-source-air-toxics-critical-review-literature-
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exposure-and-health-effects). As a result, there is no national consensus on air dose-response values 
assumed to protect the public health and welfare for MSAT compounds, and in particular for diesel 
PM. The EPA states that with respect to diesel engine exhaust, “[t]he absence of adequate data to 
develop a sufficiently confident dose-response relationship from the epidemiologic studies has 
prevented the estimation of inhalation carcinogenic risk.” (EPA IRIS database, Diesel Engine 
Exhaust, Section II.C. https://iris.epa.gov/static/pdfs/0642_summary.pdf). 
 
There is also the lack of a national consensus on an acceptable level of risk. The current context is 
the process used by the EPA as provided by the Clean Air Act to determine whether more stringent 
controls are required in order to provide an ample margin of safety to protect public health or to 
prevent an adverse environmental effect for industrial sources subject to the maximum achievable 
control technology standards, such as benzene emissions from refineries. The decision framework is 
a two-step process. The first step requires EPA to determine an “acceptable” level of risk due to 
emissions from a source, which is generally no greater than approximately 100 in a million. 
Additional factors are considered in the second step, the goal of which is to maximize the number of 
people with risks less than 1 in a million due to emissions from a source. The results of this statutory 
two-step process do not guarantee that cancer risks from exposure to air toxics are less than 1 in a 
million; in some cases, the residual risk determination could result in maximum individual cancer 
risks that are as high as approximately 100 in a million. In a June 2008 decision, the U.S. Court of 
Appeals for the District of Columbia Circuit upheld EPA’s approach to addressing risk in its two-step 
decision framework. Information is incomplete or unavailable to establish that even the largest of 
highway projects would result in levels of risk greater than deemed acceptable 
(https://www.cadc.uscourts.gov/internet/opinions.nsf/284E23FFE079CD59852578000050C9DA/$fil
e/07-1053-1120274.pdf).  

Because of the limitations in the methodologies for forecasting health impacts described, any predicted 
difference in health impacts between alternatives is likely to be much smaller than the uncertainties 
associated with predicting 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, such as 
reducing traffic congestion, accident rates, and fatalities plus improved access for emergency response, 
that are better suited for quantitative analysis. 

Section 6.  Construction Impacts 
Construction is expected to begin in 2024 and last less than four years. Although construction is 
planned to last approximately four years, no construction activities are anticipated to last more 
than five years at any individual site. Emissions from construction-related activities are thus 
considered temporary as defined in 40 CFR 93.123(c)(5); and are not required to be included in 
PM hot-spot analyses to meet conformity requirements.  Construction-related emissions are 
generally short-term in duration but may still cause adverse air quality impacts. 
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6.1.  Construction Dust 

Dust would be generated during grading and construction operations.  The amount of dust 
generated would be highly variable and is dependent on the size of the area disturbed, amount of 
activity, soil conditions and meteorological conditions.  

Although grading and construction activities would be temporary, they would have the potential 
to cause both nuisance and health air quality impacts.  PM10 is the pollutant of greatest concern 
associated with dust.  If uncontrolled, elevated PM10

 levels could occur downwind of actively 
disturbed areas.  In addition, dust fall on adjacent properties could be a nuisance.  If uncontrolled, 
dust generated by grading and construction activities would have an adverse effect on air quality. 

6.2.  Construction Equipment Exhaust 

Daily Maximum construction emissions were estimated using the latest version of Caltrans’ CAL-
CET2021 emissions model which uses emission factors from EMFAC2021 developed by CARB. 
Detailed construction plans were not available at the time of this analysis. Therefore, equipment 
quantities and construction phases provided by CAL-CET2021 (version 1.0.2) were used along 
with maximum Project durations provided by the Caltrans’ design engineering team. Appendix E 
lists all the construction inputs provided and entered into CAL-CET2021. (see Appendix E for 
model inputs and outputs).  Inputs to the model included the construction start date, total 
construction cost, estimated working days, and project length. Table 10 shows the maximum 
construction emissions per project phase. 

Table 10. Maximum Construction Emissions 

Project Phase ROG NOx PM10 PM2.5 

Grubbing/Land Clearing 10.0 lbs/day 67.4 lbs/day 214.1 lbs/day 25.2 lbs/day 

Roadway Excavation/Removal 13.8 lbs/day 107.7 lbs/day 96.0 lbs/day 15.0 lbs/day 

Structure Excavation/Removal 10.6 lbs/day 59.2 lbs/day 135.7 lbs/day 16.4 lbs/day 

Base/Subbase/Imported Borrow 15.2 lbs/day 129.7 lbs/day 139.6 lbs/day 20.2 lbs/day 

Structure Concrete 11.7 lbs/day 67.8 lbs/day 4.3 lbs/day 4.2 lbs/day 

Paving 13.7 lbs/day 105.9 lbs/day 5.7 lbs/day 5.5 lbs/day 

Drainage/Utilities/Sub-Grade 11.0 lbs/day 48.5 lbs/day 67.8 lbs/day 4.4 lbs/day 

Traffic Signalization 17.4 lbs/day 137.3 lbs/day 6.6 lbs/day 6.4 lbs/day 
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Total (Tons/Construction project) 2.0 13.5 6.1 1.3 

SMAQMD Standard Levels  -  85 lbs/day 80 lbs/day 82 lbs/day 

YSAQMD Standard Levels 55 lbs/day 55 lbs/day 80 lbs/day - 

Caltrans has statewide jurisdiction on projects within its right of way.  Since the setting for 
projects varies extensity across the state, Caltrans has not and will not develop standard levels  
for CEQA.  Further, because most air district thresholds have not been established by regulation 
or by delegation from a federal or state agency with regulatory authority over Caltrans, Caltrans 
is not required to adopt those standard levels in Caltrans’ documents.  The SMAQMD and 
YSAQMD standard levels are provided for reference. 

Construction equipment and associated heavy-duty truck traffic generate diesel exhaust.  Diesel 
exhaust poses both a health and nuisance impact to nearby receptors.  These construction activities 
are expected to occur during a relatively short time.  See the next section for a list of construction-
related mitigation measures. 

6.3.  GHG Construction Emissions 

Construction GHG emissions include emissions produced as a result of material processing, 
emissions produced by onsite construction equipment, and emissions arising from traffic delays 
due to construction.  These emissions will be produced at different levels throughout the 
construction phase; their frequency and occurrence can be reduced through innovations in plans 
and specifications and by implementing better traffic management during construction phases.  In 
addition, with innovations such as longer pavement lives, improved traffic management plans, and 
changes in materials, the GHG emissions produced during construction can be reduced to some 
degree by longer intervals between maintenance and rehabilitation events.  Currently, neither 
Caltrans nor SMAQMD/YSAQMD have adopted GHG standard levels that apply to construction 
projects.  For informational purposes, GHG emissions from project construction were estimated 
using CAL-CET2021 version 1.0.2.  There will be approximately 5532 tons of CO2 generated over 
the course of the entire construction project. 



 

YOLO 80 Corridor Improvments Air Quality Report 39 

Section 7.  Avoidance, Minimization, and Mitigation 
Measures 

7.1.  Operational Minimization 

No avoidance or minimization, measures are required, as the project would not produce 
substantial operational air quality impacts. 

7.2.  Construction Minimization 

Caltrans special provisions and standard specifications include the requirement to minimize or 
eliminate dust through application of water or dust palliatives.  The following construction dust 
and equipment exhaust emissions measures shall be implemented when practical, during all phases 
of construction work: 

Control measures will be implemented as specified in Caltrans 2018 Standard Specifications 
Section 10-5 “Dust Control”, Section 14-9 “Air Quality” and Section 18 “Dust Palliatives”. 

The proposed project would also comply with rules and regulations pertaining to the control of 
fugitive dust and prevention of public nuisance published by the SMAQMD and YSAQMD.  
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Appendix A. Conformity Checklist 
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Appendix B. SAGOC MTP/SCS, MTIP, and FTIP 

Information (ID: CAL21276) 

 
SAGOC MTP/SCS and MTIP Information (ID: CAL21276) 
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SACOG 2023-2026 MTIP Information (ID: CAL21276) 
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Sacramento Area Council of Governments - Federal Transportation Improvement Program 
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Appendix C. 2021 and 2024 Interagency Consultation 
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Appendix D. Project Limits with Segments 1-3 
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Appendix E. Road Construction Emission Model Inputs and Outputs 
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Appendix F. Sensitive Receptors Map 
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Appendix G. Summary Tables of CT-EMFAC Results 

           File Name: Yolo (SV) - 2049 - Alt2 OptionB YOL80.EM
CT-EMFAC2021 Version: 1.0.2.0
            Run Date: 8/26/2023 17:01
                Area: Yolo (SV)
       Analysis Year: 2049
              Season: Annual

=======================================================================

Vehicle Category VMT Fraction    Diesel VMT Fraction Gas VMT Fraction
                Across Category Within Category Within Category 
         Truck 1 0.02 0.256 0.279
         Truck 2 0.054 0.691 0.008
       Non-Truck 0.926 0.004 0.9

=======================================================================

               Road Type:      Freeway
     Silt Loading Factor:         CARB 0.015 g/m2
Precipitation Correction:         None P = NA N = NA

=======================================================================

     Road Length: 20.8 miles
          Volume: 7,918 vehicles per hour
 Number of Hours: 24 hours
             VMT: 3952666 miles

VMT Distribution by Speed Bin (mph):
<= 5 mph 0.00%
  10 mph 0.00%
  15 mph 0.00%
  20 mph 1.54%
  25 mph 5.73%
  30 mph 1.14%
  35 mph 4.89%
  40 mph 5.68%
  45 mph 7.07%
  50 mph 14.85%
  55 mph 17.36%
  60 mph 22.65%
  65 mph 19.09%
  70 mph 0.00%
  75 mph 0.00%

=======================================================================================================================================

Summary of Emissions

                     Running Exhaust    Running Loss       Tire Wear      Brake Wear       Road Dust           Total           Total           Total
       Pollutant Name         (grams)         (grams)         (grams)         (grams)         (grams)         (grams)        (pounds)       (US tons)
                PM2.5 3,830.90               - 8,968.60 13,714.20 40,657.10 67,170.80 148.086 0.074
                 PM10 4,062.00               - 35,878.30 39,183.20 271,038.20 350,161.70 771.974 0.386
                  NOx 198,031.60               -               -               -               - 198,031.60 436.585 0.218
                   CO 1,555,065.40               -               -               -               - 1,555,065.40 3,428.33 1.714
                   HC 26,866.90 62,234.40               -               -               - 89,101.40 196.435 0.098
                  TOG 29,510.50 66,536.60               -               -               - 96,047.10 211.748 0.106
                  ROG 20,472.30 66,536.60               -               -               - 87,008.90 191.822 0.096
        1,3-Butadiene 94.8 0               -               -               - 94.8 0.209         < 0.001
         Acetaldehyde 351.9               -               -               -               - 351.9 0.776         < 0.001
             Acrolein 9.6               -               -               -               - 9.6 0.021         < 0.001
              Benzene 980.4 960.3               -               -               - 1,940.70 4.278 0.002
            Diesel PM 2,585.80               -               -               -               - 2,585.80 5.701 0.003
         Ethylbenzene 306.3 621.7               -               -               - 927.9 2.046 0.001
         Formaldehyde 827.5               -               -               -               - 827.5 1.824         < 0.001
          Naphthalene 81.2 0               -               -               - 81.2 0.179         < 0.001
                  POM 21.4               -               -               -               - 21.4 0.047         < 0.001
                 DEOG 2,766.50               -               -               -               - 2,766.50 6.099 0.003
                  CO2 1,004,578,875.60               -               -               -               - 1,004,578,875.60 2,214,717.17 1,107.36
                  N2O 40,958.70               -               -               -               - 40,958.70 90.299 0.045
                  CH4 7,855.50               -               -               -               - 7,855.50 17.318 0.009
                   BC 425.1               -               -               -               - 425.1 0.937         < 0.001
                  HFC               - 47.5               -               -               - 47.5 0.105         < 0.001

=======================================================================================================================================

Summary of GHG Emissions

                           Emissions            CO2e
       Pollutant Name   (metric tons)   (metric tons)
                  CO2 1,004.58 1,004.58
                  N2O 0.041 12.206
                  CH4 0.008 0.196
                   BC         < 0.001 0.196
                  HFC         < 0.001 0.068
           Total CO2e               - 1,017.24

=======================================================================================================================================

Summary of Consumptions

             Gasoline 100,144.01 gallons
               Diesel 18,375.59 gallons
          Natural Gas 269.969 diesel-equivalent gallons
          Electricity 241,193.27 kilowatt-hours

==========================================================END==========================================================================
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           File Name: Yolo (SV) - 2049 - Alt3 OptionB YOL80.EM
CT-EMFAC2021 Version: 1.0.2.0
            Run Date: 8/26/2023 17:04
                Area: Yolo (SV)
       Analysis Year: 2049
              Season: Annual

=======================================================================

Vehicle Category VMT Fraction    Diesel VMT Fraction Gas VMT Fraction
                Across Category Within Category Within Category 
         Truck 1 0.02 0.256 0.279
         Truck 2 0.054 0.691 0.008
       Non-Truck 0.926 0.004 0.9

=======================================================================

               Road Type:      Freeway
     Silt Loading Factor:         CARB 0.015 g/m2
Precipitation Correction:         None P = NA N = NA

=======================================================================

     Road Length: 20.8 miles
          Volume: 7,932 vehicles per hour
 Number of Hours: 24 hours
             VMT: 3959654 miles

VMT Distribution by Speed Bin (mph):
<= 5 mph 0.00%
  10 mph 0.00%
  15 mph 0.00%
  20 mph 0.71%
  25 mph 1.76%
  30 mph 2.97%
  35 mph 8.73%
  40 mph 1.57%
  45 mph 10.81%
  50 mph 16.84%
  55 mph 18.08%
  60 mph 21.66%
  65 mph 16.87%
  70 mph 0.00%
  75 mph 0.00%

=======================================================================================================================================

Summary of Emissions

                     Running Exhaust    Running Loss       Tire Wear      Brake Wear       Road Dust           Total           Total           Total
       Pollutant Name         (grams)         (grams)         (grams)         (grams)         (grams)         (grams)        (pounds)       (US tons)
                PM2.5 3,739.30               - 8,984.50 13,759.20 40,729.00 67,211.90 148.177 0.074
                 PM10 3,964.20               - 35,941.80 39,311.80 271,517.50 350,735.20 773.239 0.387
                  NOx 189,460.20               -               -               -               - 189,460.20 417.688 0.209
                   CO 1,546,153.90               -               -               -               - 1,546,153.90 3,408.69 1.704
                   HC 25,973.90 60,699.90               -               -               - 86,673.80 191.083 0.096
                  TOG 28,533.10 64,896.00               -               -               - 93,429.10 205.976 0.103
                  ROG 19,784.30 64,896.00               -               -               - 84,680.30 186.688 0.093
        1,3-Butadiene 91.5 0               -               -               - 91.5 0.202         < 0.001
         Acetaldehyde 341.5               -               -               -               - 341.5 0.753         < 0.001
             Acrolein 9.3               -               -               -               - 9.3 0.021         < 0.001
              Benzene 947.5 936.6               -               -               - 1,884.10 4.154 0.002
            Diesel PM 2,540.00               -               -               -               - 2,540.00 5.6 0.003
         Ethylbenzene 296.1 606.3               -               -               - 902.4 1.989         < 0.001
         Formaldehyde 802.5               -               -               -               - 802.5 1.769         < 0.001
          Naphthalene 78.5 0               -               -               - 78.5 0.173         < 0.001
                  POM 20.9               -               -               -               - 20.9 0.046         < 0.001
                 DEOG 2,692.20               -               -               -               - 2,692.20 5.935 0.003
                  CO2 994,090,344.50               -               -               -               - 994,090,344.50 2,191,593.92 1,095.80
                  N2O 40,645.20               -               -               -               - 40,645.20 89.607 0.045
                  CH4 7,640.10               -               -               -               - 7,640.10 16.844 0.008
                   BC 411.7               -               -               -               - 411.7 0.908         < 0.001
                  HFC               - 46.3               -               -               - 46.3 0.102         < 0.001

=======================================================================================================================================

Summary of GHG Emissions

                           Emissions            CO2e
       Pollutant Name   (metric tons)   (metric tons)
                  CO2 994.09 994.09
                  N2O 0.041 12.112
                  CH4 0.008 0.191
                   BC         < 0.001 0.189
                  HFC         < 0.001 0.066
           Total CO2e               - 1,006.65
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           File Name: Yolo (SV) - 2049 - Alt4 OptionB YOL80.EM
CT-EMFAC2021 Version: 1.0.2.0
            Run Date: 8/26/2023 17:06
                Area: Yolo (SV)
       Analysis Year: 2049
              Season: Annual

=======================================================================

Vehicle Category VMT Fraction    Diesel VMT Fraction Gas VMT Fraction
                Across Category Within Category Within Category 
         Truck 1 0.02 0.256 0.279
         Truck 2 0.054 0.691 0.008
       Non-Truck 0.926 0.004 0.9

=======================================================================

               Road Type:      Freeway
     Silt Loading Factor:         CARB 0.015 g/m2
Precipitation Correction:         None P = NA N = NA

=======================================================================

     Road Length: 20.8 miles
          Volume: 7,846 vehicles per hour
 Number of Hours: 24 hours
             VMT: 3916723 miles

VMT Distribution by Speed Bin (mph):
<= 5 mph 0.00%
  10 mph 0.00%
  15 mph 0.00%
  20 mph 1.03%
  25 mph 1.26%
  30 mph 2.29%
  35 mph 10.31%
  40 mph 6.40%
  45 mph 5.97%
  50 mph 18.52%
  55 mph 18.66%
  60 mph 20.03%
  65 mph 15.53%
  70 mph 0.00%
  75 mph 0.00%

=======================================================================================================================================

Summary of Emissions

                     Running Exhaust    Running Loss       Tire Wear      Brake Wear       Road Dust           Total           Total           Total
       Pollutant Name         (grams)         (grams)         (grams)         (grams)         (grams)         (grams)        (pounds)       (US tons)
                PM2.5 3,638.90               - 8,887.00 13,991.70 40,287.40 66,805.00 147.28 0.074
                 PM10 3,858.80               - 35,552.10 39,976.10 268,573.60 347,960.60 767.122 0.384
                  NOx 187,799.50               -               -               -               - 187,799.50 414.027 0.207
                   CO 1,543,673.90               -               -               -               - 1,543,673.90 3,403.22 1.702
                   HC 25,751.00 60,926.70               -               -               - 86,677.60 191.091 0.096
                  TOG 28,289.80 65,138.40               -               -               - 93,428.20 205.974 0.103
                  ROG 19,604.90 65,138.40               -               -               - 84,743.30 186.827 0.093
        1,3-Butadiene 90.6 0               -               -               - 90.6 0.2         < 0.001
         Acetaldehyde 339.8               -               -               -               - 339.8 0.749         < 0.001
             Acrolein 9.2               -               -               -               - 9.2 0.02         < 0.001
              Benzene 938.8 940.1               -               -               - 1,878.90 4.142 0.002
            Diesel PM 2,448.20               -               -               -               - 2,448.20 5.397 0.003
         Ethylbenzene 293.3 608.6               -               -               - 901.9 1.988         < 0.001
         Formaldehyde 798               -               -               -               - 798 1.759         < 0.001
          Naphthalene 77.8 0               -               -               - 77.8 0.172         < 0.001
                  POM 20.6               -               -               -               - 20.6 0.046         < 0.001
                 DEOG 2,673.40               -               -               -               - 2,673.40 5.894 0.003
                  CO2 980,951,119.90               -               -               -               - 980,951,119.90 2,162,626.89 1,081.31
                  N2O 40,176.30               -               -               -               - 40,176.30 88.574 0.044
                  CH4 7,584.60               -               -               -               - 7,584.60 16.721 0.008
                   BC 408               -               -               -               - 408 0.899         < 0.001
                  HFC               - 46.5               -               -               - 46.5 0.102         < 0.001

=======================================================================================================================================

Summary of GHG Emissions

                           Emissions            CO2e
       Pollutant Name   (metric tons)   (metric tons)
                  CO2 980.951 980.951
                  N2O 0.04 11.973
                  CH4 0.008 0.19
                   BC         < 0.001 0.188
                  HFC         < 0.001 0.066
           Total CO2e               - 993.367
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           File Name: Yolo (SV) - 2049 - Alt6 OptionB YOL80.EM
CT-EMFAC2021 Version: 1.0.2.0
            Run Date: 8/26/2023 17:12
                Area: Yolo (SV)
       Analysis Year: 2049
              Season: Annual

=======================================================================

Vehicle Category VMT Fraction    Diesel VMT Fraction Gas VMT Fraction
                Across Category Within Category Within Category 
         Truck 1 0.02 0.256 0.279
         Truck 2 0.054 0.691 0.008
       Non-Truck 0.926 0.004 0.9

=======================================================================

               Road Type:      Freeway
     Silt Loading Factor:         CARB 0.015 g/m2
Precipitation Correction:         None P = NA N = NA

=======================================================================

     Road Length: 20.8 miles
          Volume: 7,369 vehicles per hour
 Number of Hours: 24 hours
             VMT: 3678605 miles

VMT Distribution by Speed Bin (mph):
<= 5 mph 0.00%
  10 mph 0.00%
  15 mph 9.25%
  20 mph 0.77%
  25 mph 9.56%
  30 mph 0.39%
  35 mph 9.47%
  40 mph 1.61%
  45 mph 8.76%
  50 mph 12.27%
  55 mph 18.07%
  60 mph 22.95%
  65 mph 6.90%
  70 mph 0.00%
  75 mph 0.00%

=======================================================================================================================================

Summary of Emissions

                     Running Exhaust    Running Loss       Tire Wear      Brake Wear       Road Dust           Total           Total           Total
       Pollutant Name         (grams)         (grams)         (grams)         (grams)         (grams)         (grams)        (pounds)       (US tons)
                PM2.5 3,564.80               - 8,346.80 14,444.00 37,838.10 64,193.70 141.523 0.071
                 PM10 3,792.00               - 33,390.70 41,268.30 252,245.60 330,696.60 729.061 0.365
                  NOx 225,202.40               -               -               -               - 225,202.40 496.486 0.248
                   CO 1,611,486.60               -               -               -               - 1,611,486.60 3,552.72 1.776
                   HC 30,787.80 75,874.90               -               -               - 106,662.70 235.151 0.118
                  TOG 33,812.80 81,120.00               -               -               - 114,932.80 253.383 0.127
                  ROG 23,417.20 81,120.00               -               -               - 104,537.20 230.465 0.115
        1,3-Butadiene 108.1 0               -               -               - 108.1 0.238         < 0.001
         Acetaldehyde 403.2               -               -               -               - 403.2 0.889         < 0.001
             Acrolein 10.8               -               -               -               - 10.8 0.024         < 0.001
              Benzene 1,118.90 1,170.80               -               -               - 2,289.70 5.048 0.003
            Diesel PM 2,101.80               -               -               -               - 2,101.80 4.634 0.002
         Ethylbenzene 349.9 757.9               -               -               - 1,107.80 2.442 0.001
         Formaldehyde 947.1               -               -               -               - 947.1 2.088 0.001
          Naphthalene 92.8 0               -               -               - 92.8 0.205         < 0.001
                  POM 24.5               -               -               -               - 24.5 0.054         < 0.001
                 DEOG 3,102.10               -               -               -               - 3,102.10 6.839 0.003
                  CO2 984,105,235.10               -               -               -               - 984,105,235.10 2,169,580.52 1,084.79
                  N2O 39,637.00               -               -               -               - 39,637.00 87.385 0.044
                  CH4 8,790.80               -               -               -               - 8,790.80 19.38 0.01
                   BC 477.9               -               -               -               - 477.9 1.054         < 0.001
                  HFC               - 57.9               -               -               - 57.9 0.128         < 0.001

=======================================================================================================================================

Summary of GHG Emissions

                           Emissions            CO2e
       Pollutant Name   (metric tons)   (metric tons)
                  CO2 984.105 984.105
                  N2O 0.04 11.812
                  CH4 0.009 0.22
                   BC         < 0.001 0.22
                  HFC         < 0.001 0.083
           Total CO2e               - 996.439
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           File Name: Yolo (SV) - 2049 - Alt7 OptionB YOL80.EM
CT-EMFAC2021 Version: 1.0.2.0
            Run Date: 8/26/2023 17:14
                Area: Yolo (SV)
       Analysis Year: 2049
              Season: Annual

=======================================================================

Vehicle Category VMT Fraction    Diesel VMT Fraction Gas VMT Fraction
                Across Category Within Category Within Category 
         Truck 1 0.02 0.256 0.279
         Truck 2 0.054 0.691 0.008
       Non-Truck 0.926 0.004 0.9

=======================================================================

               Road Type:      Freeway
     Silt Loading Factor:         CARB 0.015 g/m2
Precipitation Correction:         None P = NA N = NA

=======================================================================

     Road Length: 20.8 miles
          Volume: 7,253 vehicles per hour
 Number of Hours: 24 hours
             VMT: 3620698 miles

VMT Distribution by Speed Bin (mph):
<= 5 mph 0.00%
  10 mph 0.82%
  15 mph 6.80%
  20 mph 3.99%
  25 mph 1.87%
  30 mph 2.91%
  35 mph 0.37%
  40 mph 7.72%
  45 mph 3.91%
  50 mph 11.16%
  55 mph 16.65%
  60 mph 31.88%
  65 mph 11.92%
  70 mph 0.00%
  75 mph 0.00%

=======================================================================================================================================

Summary of Emissions

                     Running Exhaust    Running Loss       Tire Wear      Brake Wear       Road Dust           Total           Total           Total
       Pollutant Name         (grams)         (grams)         (grams)         (grams)         (grams)         (grams)        (pounds)       (US tons)
                PM2.5 3,726.10               - 8,215.40 12,772.70 37,242.50 61,956.70 136.591 0.068
                 PM10 3,957.50               - 32,865.10 36,493.00 248,274.90 321,590.40 708.985 0.354
                  NOx 213,321.90               -               -               -               - 213,321.90 470.294 0.235
                   CO 1,506,448.20               -               -               -               - 1,506,448.20 3,321.15 1.661
                   HC 29,355.60 69,517.90               -               -               - 98,873.50 217.979 0.109
                  TOG 32,237.50 74,323.60               -               -               - 106,561.10 234.927 0.117
                  ROG 22,366.00 74,323.60               -               -               - 96,689.60 213.164 0.107
        1,3-Butadiene 103.4 0               -               -               - 103.4 0.228         < 0.001
         Acetaldehyde 379.4               -               -               -               - 379.4 0.837         < 0.001
             Acrolein 10.3               -               -               -               - 10.3 0.023         < 0.001
              Benzene 1,068.80 1,072.70               -               -               - 2,141.50 4.721 0.002
            Diesel PM 2,341.50               -               -               -               - 2,341.50 5.162 0.003
         Ethylbenzene 334.1 694.4               -               -               - 1,028.50 2.267 0.001
         Formaldehyde 893.9               -               -               -               - 893.9 1.971         < 0.001
          Naphthalene 88.8 0               -               -               - 88.8 0.196         < 0.001
                  POM 23.2               -               -               -               - 23.2 0.051         < 0.001
                 DEOG 2,959.60               -               -               -               - 2,959.60 6.525 0.003
                  CO2 969,246,637.40               -               -               -               - 969,246,637.40 2,136,822.92 1,068.41
                  N2O 38,865.00               -               -               -               - 38,865.00 85.683 0.043
                  CH4 8,358.80               -               -               -               - 8,358.80 18.428 0.009
                   BC 456.4               -               -               -               - 456.4 1.006         < 0.001
                  HFC               - 53               -               -               - 53 0.117         < 0.001

=======================================================================================================================================

Summary of GHG Emissions

                           Emissions            CO2e
       Pollutant Name   (metric tons)   (metric tons)
                  CO2 969.247 969.247
                  N2O 0.039 11.582
                  CH4 0.008 0.209
                   BC         < 0.001 0.21
                  HFC         < 0.001 0.076
           Total CO2e               - 981.323



 

YOLO 80 Corridor Improvments Air Quality Report 74 

 

           File Name: Yolo (SV) - 2029 - Alt1 OptionB YOL80l.EM
CT-EMFAC2021 Version: 1.0.2.0
            Run Date: 8/26/2023 16:38
                Area: Yolo (SV)
       Analysis Year: 2029
              Season: Annual

=======================================================================

Vehicle Category VMT Fraction    Diesel VMT Fraction Gas VMT Fraction
                Across Category Within Category Within Category 
         Truck 1 0.03 0.494 0.467
         Truck 2 0.044 0.918 0.02
       Non-Truck 0.926 0.007 0.929

=======================================================================

               Road Type:      Freeway
     Silt Loading Factor:         CARB 0.015 g/m2
Precipitation Correction:         None P = NA N = NA

=======================================================================

     Road Length: 20.8 miles
          Volume: 6,569 vehicles per hour
 Number of Hours: 24 hours
             VMT: 3279245 miles

VMT Distribution by Speed Bin (mph):
<= 5 mph 0.00%
  10 mph 0.00%
  15 mph 0.00%
  20 mph 0.70%
  25 mph 7.20%
  30 mph 0.00%
  35 mph 2.00%
  40 mph 1.20%
  45 mph 17.30%
  50 mph 16.80%
  55 mph 15.10%
  60 mph 28.80%
  65 mph 10.90%
  70 mph 0.00%
  75 mph 0.00%

=======================================================================================================================================

Summary of Emissions

                     Running Exhaust    Running Loss       Tire Wear      Brake Wear       Road Dust           Total           Total           Total
       Pollutant Name         (grams)         (grams)         (grams)         (grams)         (grams)         (grams)        (pounds)       (US tons)
                PM2.5 5,675.50               - 7,329.10 12,458.90 32,369.40 57,833.00 127.5 0.064
                 PM10 6,037.10               - 29,309.90 35,595.00 215,790.70 286,732.70 632.137 0.316
                  NOx 327,637.20               -               -               -               - 327,637.20 722.316 0.361
                   CO 2,013,745.60               -               -               -               - 2,013,745.60 4,439.55 2.22
                   HC 65,662.10 74,132.10               -               -               - 139,794.10 308.193 0.154
                  TOG 70,872.50 79,256.80               -               -               - 150,129.30 330.978 0.165
                  ROG 37,037.00 79,256.80               -               -               - 116,293.80 256.384 0.128
        1,3-Butadiene 163.1 0               -               -               - 163.1 0.36         < 0.001
         Acetaldehyde 824               -               -               -               - 824 1.817         < 0.001
             Acrolein 16.5               -               -               -               - 16.5 0.036         < 0.001
              Benzene 1,683.40 1,143.90               -               -               - 2,827.30 6.233 0.003
            Diesel PM 3,320.40               -               -               -               - 3,320.40 7.32 0.004
         Ethylbenzene 517.4 740.4               -               -               - 1,257.80 2.773 0.001
         Formaldehyde 1,853.00               -               -               -               - 1,853.00 4.085 0.002
          Naphthalene 152 0               -               -               - 152 0.335         < 0.001
                  POM 45.2               -               -               -               - 45.2 0.1         < 0.001
                 DEOG 7,305.50               -               -               -               - 7,305.50 16.106 0.008
                  CO2 1,024,217,277.20               -               -               -               - 1,024,217,277.20 2,258,012.43 1,129.01
                  N2O 46,321.40               -               -               -               - 46,321.40 102.121 0.051
                  CH4 30,488.10               -               -               -               - 30,488.10 67.215 0.034
                   BC 957.4               -               -               -               - 957.4 2.111 0.001
                  HFC               - 944.2               -               -               - 944.2 2.082 0.001

=======================================================================================================================================

Summary of GHG Emissions

                           Emissions            CO2e
       Pollutant Name   (metric tons)   (metric tons)
                  CO2 1,024.22 1,024.22
                  N2O 0.046 13.804
                  CH4 0.03 0.762
                   BC         < 0.001 0.44
                  HFC         < 0.001 1.35
           Total CO2e               - 1,040.57
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           File Name: Yolo (SV) - 2029 - Alt2 OptionB YOL80l.EM
CT-EMFAC2021 Version: 1.0.2.0
            Run Date: 8/26/2023 16:41
                Area: Yolo (SV)
       Analysis Year: 2029
              Season: Annual

=======================================================================

Vehicle Category VMT Fraction    Diesel VMT Fraction Gas VMT Fraction
                Across Category Within Category Within Category 
         Truck 1 0.03 0.494 0.467
         Truck 2 0.044 0.918 0.02
       Non-Truck 0.926 0.007 0.929

=======================================================================

               Road Type:      Freeway
     Silt Loading Factor:         CARB 0.015 g/m2
Precipitation Correction:         None P = NA N = NA

=======================================================================

     Road Length: 20.8 miles
          Volume: 7,241 vehicles per hour
 Number of Hours: 24 hours
             VMT: 3614707 miles

VMT Distribution by Speed Bin (mph):
<= 5 mph 0.00%
  10 mph 0.00%
  15 mph 0.00%
  20 mph 0.74%
  25 mph 0.00%
  30 mph 6.46%
  35 mph 0.66%
  40 mph 2.30%
  45 mph 4.39%
  50 mph 17.19%
  55 mph 17.61%
  60 mph 24.89%
  65 mph 25.76%
  70 mph 0.00%
  75 mph 0.00%

=======================================================================================================================================

Summary of Emissions

                     Running Exhaust    Running Loss       Tire Wear      Brake Wear       Road Dust           Total           Total           Total
       Pollutant Name         (grams)         (grams)         (grams)         (grams)         (grams)         (grams)        (pounds)       (US tons)
                PM2.5 6,497.60               - 8,078.90 12,555.90 35,680.80 62,813.10 138.479 0.069
                 PM10 6,905.90               - 32,308.20 35,871.70 237,865.80 312,951.60 689.94 0.345
                  NOx 362,534.50               -               -               -               - 362,534.50 799.252 0.4
                   CO 2,140,754.10               -               -               -               - 2,140,754.10 4,719.56 2.36
                   HC 71,559.00 75,234.20               -               -               - 146,793.30 323.624 0.162
                  TOG 77,171.10 80,435.10               -               -               - 157,606.20 347.462 0.174
                  ROG 40,315.50 80,435.10               -               -               - 120,750.60 266.209 0.133
        1,3-Butadiene 178.2 0               -               -               - 178.2 0.393         < 0.001
         Acetaldehyde 878               -               -               -               - 878 1.936         < 0.001
             Acrolein 18.9               -               -               -               - 18.9 0.042         < 0.001
              Benzene 1,835.30 1,160.90               -               -               - 2,996.20 6.605 0.003
            Diesel PM 3,919.70               -               -               -               - 3,919.70 8.642 0.004
         Ethylbenzene 565.3 751.4               -               -               - 1,316.70 2.903 0.001
         Formaldehyde 1,980.70               -               -               -               - 1,980.70 4.367 0.002
          Naphthalene 166.4 0               -               -               - 166.4 0.367         < 0.001
                  POM 49               -               -               -               - 49 0.108         < 0.001
                 DEOG 7,723.60               -               -               -               - 7,723.60 17.028 0.009
                  CO2 1,136,101,836.80               -               -               -               - 1,136,101,836.80 2,504,675.64 1,252.34
                  N2O 51,155.50               -               -               -               - 51,155.50 112.778 0.056
                  CH4 33,253.70               -               -               -               - 33,253.70 73.312 0.037
                   BC 1,038.00               -               -               -               - 1,038.00 2.288 0.001
                  HFC               - 958.2               -               -               - 958.2 2.113 0.001

=======================================================================================================================================

Summary of GHG Emissions

                           Emissions            CO2e
       Pollutant Name   (metric tons)   (metric tons)
                  CO2 1,136.10 1,136.10
                  N2O 0.051 15.244
                  CH4 0.033 0.831
                   BC 0.001 0.477
                  HFC         < 0.001 1.37
           Total CO2e               - 1,154.03
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           File Name: Yolo (SV) - 2029 - Alt3 OptionB YOL80.EM
CT-EMFAC2021 Version: 1.0.2.0
            Run Date: 8/26/2023 16:43
                Area: Yolo (SV)
       Analysis Year: 2029
              Season: Annual

=======================================================================

Vehicle Category VMT Fraction    Diesel VMT Fraction Gas VMT Fraction
                Across Category Within Category Within Category 
         Truck 1 0.03 0.494 0.467
         Truck 2 0.044 0.918 0.02
       Non-Truck 0.926 0.007 0.929

=======================================================================

               Road Type:      Freeway
     Silt Loading Factor:         CARB 0.015 g/m2
Precipitation Correction:         None P = NA N = NA

=======================================================================

     Road Length: 20.8 miles
          Volume: 7,242 vehicles per hour
 Number of Hours: 24 hours
             VMT: 3615206 miles

VMT Distribution by Speed Bin (mph):
<= 5 mph 0.00%
  10 mph 0.00%
  15 mph 0.00%
  20 mph 0.73%
  25 mph 0.29%
  30 mph 1.00%
  35 mph 1.08%
  40 mph 5.85%
  45 mph 4.73%
  50 mph 10.02%
  55 mph 25.00%
  60 mph 33.30%
  65 mph 18.00%
  70 mph 0.00%
  75 mph 0.00%

=======================================================================================================================================

Summary of Emissions

                     Running Exhaust    Running Loss       Tire Wear      Brake Wear       Road Dust           Total           Total           Total
       Pollutant Name         (grams)         (grams)         (grams)         (grams)         (grams)         (grams)        (pounds)       (US tons)
                PM2.5 6,394.20               - 8,080.00 12,252.30 35,685.70 62,412.30 137.595 0.069
                 PM10 6,794.60               - 32,312.70 35,004.20 237,898.70 312,010.20 687.865 0.344
                  NOx 353,552.20               -               -               -               - 353,552.20 779.449 0.39
                   CO 2,112,957.80               -               -               -               - 2,112,957.80 4,658.27 2.329
                   HC 70,101.60 73,040.30               -               -               - 143,141.90 315.574 0.158
                  TOG 75,546.30 78,089.50               -               -               - 153,635.80 338.709 0.169
                  ROG 39,207.50 78,089.50               -               -               - 117,297.00 258.596 0.129
        1,3-Butadiene 173.3 0               -               -               - 173.3 0.382         < 0.001
         Acetaldehyde 852.1               -               -               -               - 852.1 1.879         < 0.001
             Acrolein 18.5               -               -               -               - 18.5 0.041         < 0.001
              Benzene 1,786.10 1,127.00               -               -               - 2,913.10 6.422 0.003
            Diesel PM 3,898.60               -               -               -               - 3,898.60 8.595 0.004
         Ethylbenzene 550.4 729.5               -               -               - 1,280.00 2.822 0.001
         Formaldehyde 1,922.30               -               -               -               - 1,922.30 4.238 0.002
          Naphthalene 162.3 0               -               -               - 162.3 0.358         < 0.001
                  POM 47.6               -               -               -               - 47.6 0.105         < 0.001
                 DEOG 7,474.60               -               -               -               - 7,474.60 16.479 0.008
                  CO2 1,130,284,513.90               -               -               -               - 1,130,284,513.90 2,491,850.64 1,245.93
                  N2O 50,729.10               -               -               -               - 50,729.10 111.839 0.056
                  CH4 32,873.20               -               -               -               - 32,873.20 72.473 0.036
                   BC 1,011.10               -               -               -               - 1,011.10 2.229 0.001
                  HFC               - 930.3               -               -               - 930.3 2.051 0.001

=======================================================================================================================================

Summary of GHG Emissions

                           Emissions            CO2e
       Pollutant Name   (metric tons)   (metric tons)
                  CO2 1,130.29 1,130.29
                  N2O 0.051 15.117
                  CH4 0.033 0.822
                   BC 0.001 0.465
                  HFC         < 0.001 1.33
           Total CO2e               - 1,148.02
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           File Name: Yolo (SV) - 2029 - Alt4 OptionB YOL80.EM
CT-EMFAC2021 Version: 1.0.2.0
            Run Date: 8/26/2023 16:46
                Area: Yolo (SV)
       Analysis Year: 2029
              Season: Annual

=======================================================================

Vehicle Category VMT Fraction    Diesel VMT Fraction Gas VMT Fraction
                Across Category Within Category Within Category 
         Truck 1 0.03 0.494 0.467
         Truck 2 0.044 0.918 0.02
       Non-Truck 0.926 0.007 0.929

=======================================================================

               Road Type:      Freeway
     Silt Loading Factor:         CARB 0.015 g/m2
Precipitation Correction:         None P = NA N = NA

=======================================================================

     Road Length: 20.8 miles
          Volume: 7,165 vehicles per hour
 Number of Hours: 24 hours
             VMT: 3576768 miles

VMT Distribution by Speed Bin (mph):
<= 5 mph 0.00%
  10 mph 0.00%
  15 mph 0.00%
  20 mph 1.01%
  25 mph 0.00%
  30 mph 0.67%
  35 mph 1.15%
  40 mph 1.54%
  45 mph 5.49%
  50 mph 16.86%
  55 mph 25.37%
  60 mph 34.32%
  65 mph 13.59%
  70 mph 0.00%
  75 mph 0.00%

=======================================================================================================================================

Summary of Emissions

                     Running Exhaust    Running Loss       Tire Wear      Brake Wear       Road Dust           Total           Total           Total
       Pollutant Name         (grams)         (grams)         (grams)         (grams)         (grams)         (grams)        (pounds)       (US tons)
                PM2.5 6,239.20               - 7,994.10 11,940.70 35,306.30 61,480.30 135.541 0.068
                 PM10 6,629.90               - 31,969.10 34,114.00 235,369.20 308,082.30 679.205 0.34
                  NOx 344,717.90               -               -               -               - 344,717.90 759.973 0.38
                   CO 2,086,514.30               -               -               -               - 2,086,514.30 4,599.98 2.3
                   HC 68,729.30 72,057.20               -               -               - 140,786.50 310.381 0.155
                  TOG 74,047.90 77,038.50               -               -               - 151,086.40 333.088 0.167
                  ROG 38,298.30 77,038.50               -               -               - 115,336.80 254.274 0.127
        1,3-Butadiene 169.4 0               -               -               - 169.4 0.373         < 0.001
         Acetaldehyde 833.2               -               -               -               - 833.2 1.837         < 0.001
             Acrolein 17.8               -               -               -               - 17.8 0.039         < 0.001
              Benzene 1,745.30 1,111.90               -               -               - 2,857.20 6.299 0.003
            Diesel PM 3,807.50               -               -               -               - 3,807.50 8.394 0.004
         Ethylbenzene 537.9 719.7               -               -               - 1,257.60 2.772 0.001
         Formaldehyde 1,879.40               -               -               -               - 1,879.40 4.143 0.002
          Naphthalene 158.8 0               -               -               - 158.8 0.35         < 0.001
                  POM 46.5               -               -               -               - 46.5 0.103         < 0.001
                 DEOG 7,301.80               -               -               -               - 7,301.80 16.098 0.008
                  CO2 1,114,569,739.50               -               -               -               - 1,114,569,739.50 2,457,205.50 1,228.60
                  N2O 49,921.40               -               -               -               - 49,921.40 110.058 0.055
                  CH4 32,375.90               -               -               -               - 32,375.90 71.377 0.036
                   BC 988.4               -               -               -               - 988.4 2.179 0.001
                  HFC               - 917.8               -               -               - 917.8 2.023 0.001

=======================================================================================================================================

Summary of GHG Emissions

                           Emissions            CO2e
       Pollutant Name   (metric tons)   (metric tons)
                  CO2 1,114.57 1,114.57
                  N2O 0.05 14.877
                  CH4 0.032 0.809
                   BC         < 0.001 0.455
                  HFC         < 0.001 1.312
           Total CO2e               - 1,132.02
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           File Name: Yolo (SV) - 2029 - Alt5 OptionB YOL80.EM
CT-EMFAC2021 Version: 1.0.2.0
            Run Date: 8/26/2023 16:49
                Area: Yolo (SV)
       Analysis Year: 2029
              Season: Annual

=======================================================================

Vehicle Category VMT Fraction    Diesel VMT Fraction Gas VMT Fraction
                Across Category Within Category Within Category 
         Truck 1 0.03 0.494 0.467
         Truck 2 0.044 0.918 0.02
       Non-Truck 0.926 0.007 0.929

=======================================================================

               Road Type:      Freeway
     Silt Loading Factor:         CARB 0.015 g/m2
Precipitation Correction:         None P = NA N = NA

=======================================================================

     Road Length: 20.8 miles
          Volume: 7,082 vehicles per hour
 Number of Hours: 24 hours
             VMT: 3535334 miles

VMT Distribution by Speed Bin (mph):
<= 5 mph 0.00%
  10 mph 0.00%
  15 mph 0.00%
  20 mph 1.05%
  25 mph 0.00%
  30 mph 0.69%
  35 mph 1.42%
  40 mph 2.32%
  45 mph 9.12%
  50 mph 12.61%
  55 mph 25.99%
  60 mph 33.77%
  65 mph 13.03%
  70 mph 0.00%
  75 mph 0.00%

=======================================================================================================================================

Summary of Emissions

                     Running Exhaust    Running Loss       Tire Wear      Brake Wear       Road Dust           Total           Total           Total
       Pollutant Name         (grams)         (grams)         (grams)         (grams)         (grams)         (grams)        (pounds)       (US tons)
                PM2.5 6,143.30               - 7,901.50 12,056.40 34,897.30 60,998.50 134.479 0.067
                 PM10 6,528.80               - 31,598.80 34,444.30 232,642.70 305,214.60 672.883 0.336
                  NOx 341,247.40               -               -               -               - 341,247.40 752.322 0.376
                   CO 2,073,282.00               -               -               -               - 2,073,282.00 4,570.80 2.285
                   HC 68,079.60 72,006.00               -               -               - 140,085.60 308.836 0.154
                  TOG 73,360.10 76,983.70               -               -               - 150,343.80 331.451 0.166
                  ROG 37,958.20 76,983.70               -               -               - 114,941.90 253.403 0.127
        1,3-Butadiene 167.7 0               -               -               - 167.7 0.37         < 0.001
         Acetaldehyde 828.5               -               -               -               - 828.5 1.826         < 0.001
             Acrolein 17.6               -               -               -               - 17.6 0.039         < 0.001
              Benzene 1,729.00 1,111.10               -               -               - 2,840.10 6.261 0.003
            Diesel PM 3,734.50               -               -               -               - 3,734.50 8.233 0.004
         Ethylbenzene 532.6 719.2               -               -               - 1,251.80 2.76 0.001
         Formaldehyde 1,867.80               -               -               -               - 1,867.80 4.118 0.002
          Naphthalene 157.2 0               -               -               - 157.2 0.347         < 0.001
                  POM 46.2               -               -               -               - 46.2 0.102         < 0.001
                 DEOG 7,272.90               -               -               -               - 7,272.90 16.034 0.008
                  CO2 1,100,222,809.50               -               -               -               - 1,100,222,809.50 2,425,575.93 1,212.79
                  N2O 49,364.20               -               -               -               - 49,364.20 108.83 0.054
                  CH4 32,053.70               -               -               -               - 32,053.70 70.666 0.035
                   BC 980               -               -               -               - 980 2.16 0.001
                  HFC               - 917.1               -               -               - 917.1 2.022 0.001

=======================================================================================================================================

Summary of GHG Emissions

                           Emissions            CO2e
       Pollutant Name   (metric tons)   (metric tons)
                  CO2 1,100.22 1,100.22
                  N2O 0.049 14.711
                  CH4 0.032 0.801
                   BC         < 0.001 0.451
                  HFC         < 0.001 1.311
           Total CO2e               - 1,117.50
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           File Name: Yolo (SV) - 2029 - Alt6 OptionB YOL80.EM
CT-EMFAC2021 Version: 1.0.2.0
            Run Date: 8/26/2023 16:51
                Area: Yolo (SV)
       Analysis Year: 2029
              Season: Annual

=======================================================================

Vehicle Category VMT Fraction    Diesel VMT Fraction Gas VMT Fraction
                Across Category Within Category Within Category 
         Truck 1 0.03 0.494 0.467
         Truck 2 0.044 0.918 0.02
       Non-Truck 0.926 0.007 0.929

=======================================================================

               Road Type:      Freeway
     Silt Loading Factor:         CARB 0.015 g/m2
Precipitation Correction:         None P = NA N = NA

=======================================================================

     Road Length: 20.8 miles
          Volume: 6,702 vehicles per hour
 Number of Hours: 24 hours
             VMT: 3345638 miles

VMT Distribution by Speed Bin (mph):
<= 5 mph 0.00%
  10 mph 0.00%
  15 mph 0.00%
  20 mph 1.16%
  25 mph 6.77%
  30 mph 0.28%
  35 mph 3.33%
  40 mph 13.69%
  45 mph 3.19%
  50 mph 17.13%
  55 mph 16.65%
  60 mph 27.38%
  65 mph 10.42%
  70 mph 0.00%
  75 mph 0.00%

=======================================================================================================================================

Summary of Emissions

                     Running Exhaust    Running Loss       Tire Wear      Brake Wear       Road Dust           Total           Total           Total
       Pollutant Name         (grams)         (grams)         (grams)         (grams)         (grams)         (grams)        (pounds)       (US tons)
                PM2.5 5,801.50               - 7,477.50 13,286.50 33,024.80 59,590.30 131.374 0.066
                 PM10 6,172.30               - 29,903.30 37,960.50 220,159.70 294,195.80 648.591 0.324
                  NOx 339,021.90               -               -               -               - 339,021.90 747.415 0.374
                   CO 2,083,389.20               -               -               -               - 2,083,389.20 4,593.09 2.297
                   HC 67,867.10 77,836.90               -               -               - 145,704.00 321.222 0.161
                  TOG 73,290.50 83,217.70               -               -               - 156,508.20 345.042 0.173
                  ROG 38,419.70 83,217.70               -               -               - 121,637.40 268.165 0.134
        1,3-Butadiene 169 0               -               -               - 169 0.373         < 0.001
         Acetaldehyde 859.7               -               -               -               - 859.7 1.895         < 0.001
             Acrolein 17.3               -               -               -               - 17.3 0.038         < 0.001
              Benzene 1,745.60 1,201.10               -               -               - 2,946.60 6.496 0.003
            Diesel PM 3,357.70               -               -               -               - 3,357.70 7.402 0.004
         Ethylbenzene 536.1 777.4               -               -               - 1,313.50 2.896 0.001
         Formaldehyde 1,931.30               -               -               -               - 1,931.30 4.258 0.002
          Naphthalene 157.6 0               -               -               - 157.6 0.347         < 0.001
                  POM 46.8               -               -               -               - 46.8 0.103         < 0.001
                 DEOG 7,648.00               -               -               -               - 7,648.00 16.861 0.008
                  CO2 1,046,584,274.40               -               -               -               - 1,046,584,274.40 2,307,323.21 1,153.66
                  N2O 47,489.60               -               -               -               - 47,489.60 104.697 0.052
                  CH4 31,377.10               -               -               -               - 31,377.10 69.175 0.035
                   BC 994.4               -               -               -               - 994.4 2.192 0.001
                  HFC               - 991.4               -               -               - 991.4 2.186 0.001

=======================================================================================================================================

Summary of GHG Emissions

                           Emissions            CO2e
       Pollutant Name   (metric tons)   (metric tons)
                  CO2 1,046.58 1,046.58
                  N2O 0.047 14.152
                  CH4 0.031 0.784
                   BC         < 0.001 0.457
                  HFC         < 0.001 1.418
           Total CO2e               - 1,063.40



 

YOLO 80 Corridor Improvments Air Quality Report 80 

 
 

           File Name: Yolo (SV) - 2029 - Alt7 OptionB YOL80.EM
CT-EMFAC2021 Version: 1.0.2.0
            Run Date: 8/26/2023 16:53
                Area: Yolo (SV)
       Analysis Year: 2029
              Season: Annual

=======================================================================

Vehicle Category VMT Fraction    Diesel VMT Fraction Gas VMT Fraction
                Across Category Within Category Within Category 
         Truck 1 0.03 0.494 0.467
         Truck 2 0.044 0.918 0.02
       Non-Truck 0.926 0.007 0.929

=======================================================================

               Road Type:      Freeway
     Silt Loading Factor:         CARB 0.015 g/m2
Precipitation Correction:         None P = NA N = NA

=======================================================================

     Road Length: 20.8 miles
          Volume: 6,524 vehicles per hour
 Number of Hours: 24 hours
             VMT: 3256781 miles

VMT Distribution by Speed Bin (mph):
<= 5 mph 0.00%
  10 mph 0.00%
  15 mph 4.82%
  20 mph 6.43%
  25 mph 1.35%
  30 mph 2.83%
  35 mph 1.97%
  40 mph 4.51%
  45 mph 2.41%
  50 mph 11.70%
  55 mph 11.76%
  60 mph 24.65%
  65 mph 27.57%
  70 mph 0.00%
  75 mph 0.00%

=======================================================================================================================================

Summary of Emissions

                     Running Exhaust    Running Loss       Tire Wear      Brake Wear       Road Dust           Total           Total           Total
       Pollutant Name         (grams)         (grams)         (grams)         (grams)         (grams)         (grams)        (pounds)       (US tons)
                PM2.5 6,491.20               - 7,278.90 12,155.10 32,147.70 58,072.90 128.029 0.064
                 PM10 6,909.40               - 29,109.10 34,727.10 214,312.50 285,058.00 628.445 0.314
                  NOx 368,813.10               -               -               -               - 368,813.10 813.094 0.407
                   CO 2,068,954.30               -               -               -               - 2,068,954.30 4,561.26 2.281
                   HC 73,932.30 84,326.70               -               -               - 158,259.10 348.901 0.174
                  TOG 80,007.20 90,156.20               -               -               - 170,163.40 375.146 0.188
                  ROG 43,380.60 90,156.20               -               -               - 133,536.80 294.398 0.147
        1,3-Butadiene 191.1 0               -               -               - 191.1 0.421         < 0.001
         Acetaldehyde 945.5               -               -               -               - 945.5 2.084 0.001
             Acrolein 19.9               -               -               -               - 19.9 0.044         < 0.001
              Benzene 1,978.10 1,301.20               -               -               - 3,279.30 7.23 0.004
            Diesel PM 3,658.60               -               -               -               - 3,658.60 8.066 0.004
         Ethylbenzene 608.4 842.3               -               -               - 1,450.70 3.198 0.002
         Formaldehyde 2,132.00               -               -               -               - 2,132.00 4.7 0.002
          Naphthalene 177 0               -               -               - 177 0.39         < 0.001
                  POM 52.6               -               -               -               - 52.6 0.116         < 0.001
                 DEOG 8,340.40               -               -               -               - 8,340.40 18.387 0.009
                  CO2 1,080,600,359.20               -               -               -               - 1,080,600,359.20 2,382,315.84 1,191.16
                  N2O 48,426.40               -               -               -               - 48,426.40 106.762 0.053
                  CH4 32,411.30               -               -               -               - 32,411.30 71.455 0.036
                   BC 1,111.30               -               -               -               - 1,111.30 2.45 0.001
                  HFC               - 1,074.00               -               -               - 1,074.00 2.368 0.001

=======================================================================================================================================

Summary of GHG Emissions

                           Emissions            CO2e
       Pollutant Name   (metric tons)   (metric tons)
                  CO2 1,080.60 1,080.60
                  N2O 0.048 14.431
                  CH4 0.032 0.81
                   BC 0.001 0.511
                  HFC 0.001 1.536
           Total CO2e               - 1,097.89
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