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1.0 EXECUTIVE SUMMARY 

 
This Air Quality Impact Analysis has been prepared to assess the potential air quality impacts 
associated with the proposed Yolo Mutual Housing Association and Sacramento Mutual Housing 
Association development in Davis, California. The proposed project would develop multi-family 
residential units on parcels located south of Cowell Boulevard and west of Drummond Avenue, and 
develop office/ commercial units on parcels north of Cowell Boulevard and west of Chiles Road. The 
parcels are located along the south side of Interstate-80 (I-80). 
 
This analysis has been prepared using methods and assumptions recommended in the air quality 
impact assessment guidelines of the Yolo-Solano Air Quality Management District (AQMD).1 In 
keeping with these guidelines, this assessment describes existing air quality, and the potential impacts 
of traffic generated by the proposed project on local carbon monoxide levels, emissions generated 
from project related stationary sources and regional air pollution. 
 
The air quality assessment includes estimating emissions associated with short-term construction and 
long-term operation of the proposed project. Criteria pollutants with regional impacts would be 
emitted by stationary or area (direct) sources and mobile (indirect) sources associated with the 
proposed project. Long-term stationary or area sources emissions include electricity and natural gas 
usage. Long-term mobile sources emissions include vehicle trips associated with the proposed 
project. In addition, localized air quality impacts, i.e., higher carbon monoxide concentrations (CO 
hot spots) near intersections or roadway segments in the project vicinity would potentially occur due 
to project generated vehicle trips. The air quality assessment also includes an evaluation of the 
increased health risk to future residents of the project site due to emissions from Interstate 80 (I-80) 
located adjacent to the project site.  
 
Air quality modeling was performed for the project. Results of the analysis indicate the proposed 
project would not generate significant construction emissions or long term regional emissions. A 
heath risk analysis indicates that future residents of the project site would not be exposed to a 
significant health risk due to emissions from vehicles on I-80.  

                                                      
1 Yolo-Solano Air Quality Management District, 2007. Handbook for Assessing and Mitigating Air Quality 

Impacts. July 
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2.0 INTRODUCTION 

This Air Quality Impact Assessment has been prepared using methods and assumptions 
recommended in the air quality impact assessment guidelines of the Yolo-Solano Air Quality 
Management District (AQMD).2 In keeping with these guidelines, this assessment describes existing 
air quality, and the potential impacts of traffic generated by the proposed project on local carbon 
monoxide levels, emissions generated from project related stationary sources and regional air 
pollution. Mitigation measures to reduce or eliminate significant air quality impacts are identified, 
where appropriate. 
 

2.1 PROJECT LOCATION  
The project site lies within the City of Davis on Cowell Boulevard. The City of Davis lies within 
Yolo County which is under the air quality jurisdiction of the Yolo-Solano Air Quality Management 
District. The project site consists of four undeveloped parcels located southeast of I-80 and west of 
Drummond Avenue/Chiles Road at the intersection with Cowell Boulevard. The project site’s 
regional location is shown in Figure 1. 
 
2.2 PROJECT SITE EXISTING SETTING  
The two parcels that lie south of Cowell Boulevard consist of approximately 3.31 gross acres with 
3.08 acres available for development. The two parcels that lie north of Cowell Boulevard and Chiles 
Road consist of approximately 1.09 acres each; the acreage available for development on these 
northern parcels is pending engineering survey and investigation. The General Plan designation for 
these parcels is Business Park; the current zoning is PD 12-87 Industrial Research (I-R). 
 
The project site is bounded on the west by a commercial/business park, in which the nearest facility is 
the UC Davis bookstore warehouse. To the south of the project site lies the Owendale Community 
apartment complex on Albany Avenue. Additional undeveloped land bound the project site on the 
opposite side of Drummond Avenue/Chiles Road. Some of these parcels nonadjacent to and west of 
the project site between Chiles Road and Cowell Boulevard are planned for single family residential 
development. Land uses north of I-80 across from the project site consist of undeveloped and 
commercial land uses, including office park, retail, theater, and indoor fitness center facilities. 
 
2.3 PROJECT DESCRIPTION  
The project would seek rezoning of the project site parcels to Multi-Family. This redesignation would 
allow for the development of multi-family residential units on the two parcels located south of Cowell 
Boulevard (described as residential parcels throughout the rest of this report). It would also permit the  
 

                                                      
2 Yolo-Solano Air Quality Management District, 1996. Air Quality Handbook – Guidelines for Determining Air 

Quality Thresholds of Significance and Mitigation Measures for Proposed Development Projects that Generate Emissions 
from Motor Vehicles. May.  (Revised 2002) 
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development of the two parcels north of Cowell Boulevard (described as office parcels throughout the 
rest of this report) as an office space land use.  
 
The project proposes the development of approximately 77,000 square feet of residential 
development, to be constructed in three or four story units on the residential parcels south of Cowell 
Boulevard. Parking for at least 100 cars is planned for the north portion of these parcels, which may 
include covered car-ports. The City would require minimum setbacks for development from Cowell 
Boulevard and Drummond Avenue; the exact amounts have not been determined at the time of this 
report. To the south of the residential units the project plans to include as much open space as 
possible. This portion of the project would also include a community building of approximately 2,000 
square feet, the location of which is yet to be determined. Access to the residential parcels would be 
provided via Drummond Avenue. 
 
The project would develop one or, possibly, two buildings on the office parcels adjacent to I-80, 
along with associated surface parking. The City would require a minimum setback for development 
along Chiles Road of approximately 50 feet. Access to the office parcels would be via Cowell 
Boulevard and Chiles Road. 
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3.0 EXISTING CONDITIONS 

3.1 AFFECTED ENVIRONMENT 
 
3.1.1 Air Pollution Climatology 
 
Air pollution in the project area is from a combination of natural and man-made sources. Natural and 
man-made sources of air pollution consist of windblown dust, agricultural operations, fires from 
prescribed burning and agricultural burning, hydrocarbons emitted from natural vegetation, and other 
pollutants from mobile and stationary sources. The amount of a given pollutant in the atmosphere is 
determined by the amount of a pollutant released and the atmosphere's ability to transport and dilute 
the pollutant. The major determinants of transport and dilution are wind, atmospheric stability, 
terrain, and for photochemical pollutants, sunshine. 
 
A region's topographic features have a direct correlation with air pollution flow and therefore are used 
to determine the boundary of air basins. A local air district is then assigned to each air basin and is 
responsible for providing air quality strategies to bring the air basin into compliance with the National 
Ambient Air Quality Standards (NAAQS). The proposed project is located in the Sacramento Valley 
Air Basin (SVAB), which encompasses eleven counties including all of Shasta, Tehma, Glenn, 
Colusa, Butte, Sutter, Yuba, Sacramento, and Yolo Counties, the westernmost portion of Placer 
County and the northeastern half of Solano County. The SVAB is bounded by the North Coast 
Ranges on the west and Northern Sierra Nevada Mountains on the east. The intervening terrain is 
relatively flat.  
 
The Yolo-Solano AQMD is located within the boundaries of the SVAB. 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 of the 
rain 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.3 
 
Surface or radiation inversions are formed when the ground surface becomes cooler than the air above 
it during the night. The earth's surface goes through a radiative process on clear nights, where heat 
energy is transferred from the ground to a cooler night sky. As the earth's surface cools during the 
evening hours, the air directly above it also cools, while air higher up remains relatively warm. The 
inversion is destroyed when heat from the sun warms the ground, which in turn heats the lower layers 
of air; this heating stimulates the ground level air to float up through the inversion layer. Inversions 
create high levels of surface concentrations of pollutants during the autumn and early winter when 
large high-pressure cells lie over the Sacramento Valley.  

                                                      
3 Ibid. 
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The combination of stagnant wind conditions and low inversions produces the greatest pollutant 
concentrations. On days of no inversion or high wind speeds, ambient air pollutant concentrations are 
lowest. Periods of low inversions and low wind speeds are conditions favorable to high 
concentrations of CO and PM10. In the winter, the greatest pollution problems are carbon monoxide 
and PM10 because of extremely low inversions and air stagnation during the night and early morning 
hours. In the summer, the longer daylight hours and the brighter sunshine combine to cause a reaction 
between hydrocarbons and oxides of nitrogen to form photochemical smog. 
 
3.1.2 Ambient Air Quality Standards  
 
Both the U.S. Environmental Protection Agency (EPA) and the California Air Resources Board 
(ARB) have established ambient air quality standards for common pollutants. These ambient air 
quality standards are levels of contaminants which represent safe levels that avoid specific adverse 
health effects associated with each pollutant. The ambient air quality standards cover what are called 
“criteria” pollutants. These standards are designed to protect the health and welfare of the populace 
with a reasonable margin of safety. Health effects of criteria pollutants and their potential sources are 
described below and are summarized in Table A. The standards would have to be exceeded by a large 
margin or for a prolonged period of time for the health effects to occur. Table B shows both federal 
and State standards for these criteria pollutants. The State Ambient Air Quality Standard (AAQS) is 
more stringent than the federal AAQS. 
 
Ozone. Ozone (smog) is formed by photochemical reactions between oxides of nitrogen and reactive 
organic gases, rather than being directly emitted. Ozone is a pungent, colorless gas. Elevated ozone 
concentrations result in reduced lung function, particularly during vigorous physical activity. This 
health problem is particularly acute in sensitive receptors such as the sick, elderly, and young 
children. Ozone levels peak during the summer and early fall months. 
 
Carbon Monoxide. Carbon monoxide (CO) is formed by the incomplete combustion of fossil fuels, 
almost entirely from automobiles. It is a colorless, odorless gas that can cause dizziness, fatigue, and 
impairments to central nervous system functions. CO passes through the lungs into the bloodstream, 
where it interferes with the transfer of oxygen to body tissues. 
 
Nitrogen Oxides. Nitrogen dioxide (NO2), a reddish-brown gas, and nitric oxide (NO), a colorless, 
odorless gas, are formed from fuel combustion under high temperature or pressure. These compounds 
are referred to as nitrogen oxides, or NOx. NOx is a primary component of the photochemical smog 
reaction. Nitrogen oxides also contribute to other pollution problems, including a high concentration 
of fine particulate matter, poor visibility, and acid deposition.  NO2 decreases lung function and may 
reduce resistance to infection. 
 
Sulfur Dioxide. Sulfur dioxide (SO2) is a colorless irritating gas formed primarily from incomplete 
combustion of fuels containing sulfur. Industrial facilities also contribute to gaseous SO2 levels in the  
region. SO2 irritates the respiratory tract, can injure lung tissue when combined with fine particulate 
matter, and reduces visibility and the level of sunlight. 
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Table A: Health Effects Summary of the Common Pollutants Found in Air 
Pollutant Health Effects Examples of Sources 

Particulate Matter 
(PM10: less than or 
equal to 10 microns) 

• Increased respiratory disease 
• Lung damage 
• Premature death 

• Cars and trucks, especially diesels 
• Fireplaces, wood stoves 
• Windblown dust from roadways, agriculture, and 

construction 

Ozone (O3) • Breathing difficulties 
• Lung damage 

• Formed by chemical reactions of air pollutants in 
the presence of sunlight; common sources are 
motor vehicles, industries, and consumer 
products 

Carbon Monoxide (CO) • Chest pain in heart patients 
• Headaches, nausea 
• Reduced mental alertness 
• Death at very high levels 

• Any source that burns fuel such as cars, trucks, 
construction and farming equipment, and 
residential heaters and stoves  

Nitrogen Dioxide (NO2) • Lung damage • See carbon monoxide sources 
Toxic Air Contaminants • Cancer 

• Chronic eye, lung, or 
skin irritation 

• Neurological and reproductive 
disorders 

• Cars and trucks, especially diesels 
• Industrial sources such as chrome platers 
• Neighborhood businesses such as dry cleaners 

and service stations 
• Building materials and products 

Source: ARB, 2005. 
 
 
Particulate Matter. Particulate matter is the term used for a mixture of solid particles and liquid 
droplets found in the air. Coarse particles are those that are larger than 2.5 microns but smaller than 
10 microns, or PM10.  PM2.5 refers to fine suspended particulate matter with an aerodynamic diameter 
of 2.5 microns or less that is not readily filtered out by the lungs. Nitrates, sulfates, dust, and 
combustion particulates are major components of PM10 and PM2.5. These small particles can be 
directly emitted into the atmosphere as by-products of fuel combustion, through abrasion, such as tire 
or brake lining wear, or through fugitive dust (wind or mechanical erosion of soil). They can also be 
formed in the atmosphere through chemical reactions. Particulates may transport carcinogens and 
other toxic compounds that adhere to the particle surfaces, and can enter the human body through the 
lungs. 
 
Reactive Organic Gases. Reactive organic gases (ROG) are not criteria pollutants, but are precursors 
to ozone formation. They are formed from combustion of fuels and evaporation of organic solvents. 
ROG is a prime component of the photochemical smog reaction. Consequently, ROG accumulates in 
the atmosphere much quicker during the winter when sunlight is limited and photochemical reactions 
are slower. 
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Table B: Ambient Air Quality Standards (AAQS) 
 

California Standards1 
 

Federal Standards2  
Pollutant 

 
Averaging 

Time  
Concentration3 

 
Method4 

 
Primary3,5 

 
Secondary3,6 

 
Method7 

 
1-Hour 

 
0.09 ppm 

(180 μg/m3) 
 

--  
Ozone (O3)  

8-Hour 

 
0.07 ppm 

(137 µg/m3) 

 
Ultraviolet 
Photometry  

0.08 ppm (157 
μg/m3)8 

 
Same as  
Primary 
Standard 

 
Ultraviolet 
Photometry 

 
24-Hour 

 
50 μg/m3 

 
150 μg/m3 

 
Respirable 
Particulate 

Matter 
(PM10) 

 
Annual 

Arithmetic 
Mean 

 
20 μg/m3 

 
Gravimetric or Beta 

Attenuation 
 

-- 

 
Same as  
Primary 
Standard 

 
Inertial  

Separation and 
Gravimetric  

Analysis 
 

24-Hour 
 

No Separate State Standard 
 

35 μg/m3 
 

Fine 
Particulate 

Matter 
(PM2.5) 

 
Annual 

Arithmetic 
Mean 

 
12 μg/m3 

 
Gravimetric or Beta 

Attenuation 
 

15 μg/m3 

 
Same as  
Primary 
Standard 

 
Inertial  

Separation and 
Gravimetric  

Analysis 

 
8-Hour 

 
9.0 ppm (10 mg/m3) 

 
9 ppm (10 

mg/m3) 
 

1-Hour 
 

20 ppm (23 mg/m3) 
 

35 ppm (40 
mg/m3) 

 
None 

 
Non-Dispersive 

Infrared Photometry  
(NDIR)  

 
Carbon 

Monoxide 
(CO)  

8-Hour 
(Lake Tahoe) 

 
6 ppm (7 mg/m3) 

 
Non-Dispersive 

Infrared  
Photometry  

(NDIR)  
-- 

 
-- 

 
-- 

 
Annual 

Arithmetic 
Mean 

 
0.030 ppm (56 μg/m3) 

 
0.053 ppm (100 

μg/m3) 

 
Nitrogen 
Dioxide 
(NO2)*  

1-Hour 
 

0.18ppm (338 μg/m3) 

 
Gas Phase 

Chemiluminescence  
-- 

 
Same as  
Primary 
Standard 

 
Gas Phase 

Chemiluminescence 

 
Annual 

Arithmetic 
Mean 

 
-- 

 
0.030 ppm (80 

μg/m3) 
 

-- 

 
24-Hour 

 
0.04 ppm (105 μg/m3) 

 
0.14 ppm (365 

μg/m3) 
 

-- 

 
3-Hour 

 
-- 

 
-- 

 
0.5 ppm (1300 

μg/m3) 

 
Sulfur 

Dioxide 
(SO2) 

 
1-Hour 

 
0.25 ppm (655 μg/m3) 

 
Ultraviolet 

Fluorescence 

 
-- 

 
-- 

 
Spectrophotometry 

(Pararosaniline 
Method) 

 
30 Day 
Average 

 
1.5 μg/m3 

 
-- 

 
-- 

 
Lead9  

Calendar 
Quarter 

 
-- 

 
Atomic Absorption  

1.5 μg/m3 

 
Same as  
Primary 
Standard 

 
High-Volume Sampler 

and Atomic 
Absorption 

 
Visibility- 
Reducing 
Particles 

 
8-Hour 

 
Extinction coefficient of 0.23 per kilometer - 

visibility of ten miles or more (0.07-30 miles or more 
for Lake Tahoe) due to particles when relative 
humidity is less than 70 percent. Method: Beta 

Attenuation and Transmittance through Filter Tape. 
 

Sulfates 
 

24-Hour 
 

25 μg/m3 
 

Ion 
Chromatography 

 
Hydrogen 

Sulfide 
 

1-Hour 
 

0.03 ppm (42 μg/m3) 
 

Ultraviolet 
Fluorescence 

 
Vinyl 

Chloride9 
 

24-Hour 
 

0.01 ppm (26 μg/m3) 
 

Gas 
Chromatography 

 
No 

 
Federal 

 
Standards 

 

*The Nitrogen Dioxide ambient air quality standard was amended on February 22, 2007, to lower the 1-hour standard to 
0.18 ppm and establish a new annual standard of 0.30 ppm. These changes become effective after regulatory changes are 
submitted and approved by the Office of Administrative Law, expected later this year.  

P:\SAZ0702\PRODUCT\AIR\062008_SMHA_AirQuality_Tech.doc 8 



L S A  A S S O C I A T E S ,  I N C .  A I R  Q U A L I T Y  A N A L Y S I S  
J A N U A R Y  2 0 0 8   Y O L O  M U T U A L  H O U S I N G  A S S O C I A T I O N  A N D   
  S A C R A M E N T O  M U T U A L  H O U S I N G  A S S O C I A T I O N  P R O J E C T  

 
 
 

Footnotes: 
 
1 California standards for ozone; carbon monoxide (except Lake Tahoe); sulfur dioxide (1- and 24-hour); nitrogen 

dioxide; suspended particulate matter, PM10, PM2.5; and visibility reducing particles are values that are not to be 
exceeded. All others are not to be equaled or exceeded. California ambient air quality standards are listed in the Table 
of Standards in Section 70200 of Title 17 of the California Code of Regulations. 

2 National standards (other than ozone, particulate matter, and those based on annual averages or annual arithmetic 
mean) are not to be exceeded more than once a year. The ozone standard is attained when the fourth highest eight-hour 
concentration in a year, averaged over three years, is equal to or less than the standard. For PM10, the 24-hour standard 
is attained when the expected number of days per calendar year with a 24-hour average concentration above 150 μg/m3 
is equal to or less than one. For PM2.5, the 24-hour standard is attained when 98 percent of the daily concentrations, 
averaged over three years, are equal to or less than the standard. Contact the EPA for further clarification and current 
federal policies. 

3 Concentration expressed first in units in which it was promulgated. Equivalent units given in parentheses are based 
upon a reference temperature of 25˚C and a reference pressure of 760 torr. Most measurements of air quality are to be 
corrected to a reference temperature of 25˚C and a reference pressure of 760 torr; ppm in this table refers to ppm by 
volume, or micromoles of pollutant per mole of gas. 

4 Any equivalent procedure that can be shown to the satisfaction of the ARB to give equivalent results at or near the level 
of the air quality standard may be used. 

5 National Primary Standards: The levels of air quality necessary, with an adequate margin of safety to protect the public 
health. 

6 National Secondary Standards: The levels of air quality necessary to protect the public welfare from any known or 
anticipated adverse effects of a pollutant. 

7 Reference method as described by the EPA. An “equivalent method” of measurement may be used but must have a 
“consistent relationship to the reference method” and must be approved by the EPA. 

8 New federal eight-hour ozone and fine particulate matter standards were promulgated by the EPA on July 18, 1997. 
Contact the EPA for further clarification and current federal policies. 

9 The ARB has identified lead and vinyl chloride as ‘toxic air contaminants’ with no threshold level of exposure for 
adverse health effects determined. These actions allow for the implementation of control measures at levels below the 
ambient concentrations specified for these pollutants. 

Source: ARB, 2007.  
 
 
3.1.3 Local Air Quality 
 
Air quality monitoring stations are located throughout the nation and maintained by the local air 
pollution control district and state air quality regulating agencies. Ambient air data collected at 
permanent monitoring stations are used by the EPA to identify regions as "attainment" or "non-
attainment" depending on whether the regions met the requirements stated in the primary NAAQS. 
Attainment areas are required to maintain their status through moderate, yet effective air quality 
maintenance plan. Non-attainment areas are imposed with additional restrictions as required by the 
EPA. In addition, different classifications of attainment such as marginal, moderate, serious, severe, 
and extreme are used to classify each air basin in the state on a pollutant-by-pollutant basis. Different 
classifications have different mandated attainment dates and are used as guidelines to create air 
quality management strategies to improve air quality and comply with the NAAQS by the attainment 
date. 
 
A region is determined to be unclassified when the data collected from the air quality monitoring 
stations do not support a designation of attainment or non-attainment, due to lack of information, or a 
conclusion cannot be made with the available data. 

P:\SAZ0702\PRODUCT\AIR\062008_SMHA_AirQuality_Tech.doc 9 



L S A  A S S O C I A T E S ,  I N C .  A I R  Q U A L I T Y  A N A L Y S I S  
J A N U A R Y  2 0 0 8   Y O L O  M U T U A L  H O U S I N G  A S S O C I A T I O N  A N D   
  S A C R A M E N T O  M U T U A L  H O U S I N G  A S S O C I A T I O N  P R O J E C T  

 
 
 

P:\SAZ0702\PRODUCT\AIR\062008_SMHA_AirQuality_Tech.doc 10 

The federal and State ambient standards were developed independently with differing purposes and 
methods, although both processes aim to prevent health-related effects. As a result, the federal and 
State standards differ in some cases. In general, the State standards are more stringent. This is 
particularly true for ozone and particulate matter. 
 
The U.S. Environmental Protection Agency established new national air quality standards for ground-
level ozone and for fine particulate matter in 1997. The 1-hour ozone standard was phased out and 
replaced by an 8-hour standard of 0.08 ppm. Implementation of the 8-hour standard became effective 
in July 2005. New national standards for fine Particulate Matter (diameter 2.5 microns or less) were 
adopted for 24-hour and annual averaging periods.  
 
In addition to the criteria pollutants discussed above, Toxic Air Contaminants (TACs) are another 
group of pollutants of concern. TACs are injurious in small quantities and are regulated by the EPA 
and the ARB despite the absence of criteria documents. Some examples of TACs include: benzene, 
butadiene, formaldehyde, and hydrogen sulfide. The identification, regulation and monitoring of 
TACs is relatively recent compared to that for criteria pollutants. 
 
In 1998, ARB identified particulate matter from diesel-fueled engines as a toxic air contaminant. 
ARB has completed a risk management process that identified potential cancer risks for a range of 
activities using diesel-fueled engines.4 High volume freeways, stationary diesel engines, and facilities 
attracting heavy and constant diesel vehicle traffic (distribution centers, truck stops) were identified 
as having posing the highest risk to adjacent receptors. Other facilities associated with increased risk 
include warehouse distribution centers, large retail or industrial facilities, high volume transit centers 
or schools with a high volume of bus traffic. Health risks from TACs are a function of both 
concentration and duration of exposure. 
 
3.1.4 Current Air Quality 
 
The Yolo-Solano AQMD monitors air quality at several locations within their jurisdiction in the 
Sacramento Valley. The closest multi-pollutant monitoring site to the project site is located in Davis 
and its air quality trends are representative of the ambient air quality in the project area. The one 
pollutant known to occasionally exceed the State standard in the project area, ozone is a regional 
pollutant. Ozone is a regional pollutant and is not determined by proximity to individual sources, but 
show a relative uniformity over a region. Thus, the data shown in Table C for these pollutants provide 
a good characterization of levels of these pollutants within the project site. The monitored pollutants 
include CO, O3, PM10, PM2.5, NO2, and SO2. Table C summarizes exceedances of State and federal 
standards at this monitoring site during the period 2004 through 2006. 
 
The ambient air quality data in Table C show that CO, NO2, and SO2 levels are well below relevant 
State and federal standards. PM2.5 levels were consistently lower than standards. Ozone and PM10  

                                                      
4 California Air Resources Board, 2000. Risk Reduction Plan to Reduce Particulate Matter Emissions from 

Diesel-Fueled Engines and Vehicles. October. 
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Table C: Ambient Air Quality at the Davis Air Monitoring Station  
Pollutant Standard 2004 2005 2006 
Carbon Monoxide (CO) 
Maximum 1 hour concentration (ppm) 1.6 0.9 0.9 

State: > 20 ppm 0 0 0 Number of days exceeded: Federal: > 35 ppm 0 0 0 
Maximum 8 hour concentration (ppm) 1.0 0.7 0.5 

State: > 9 ppm 0 0 0 Number of days exceeded: Federal: > 9 ppm 0 0 0 
Ozone (O3) 
Maximum 1 hour concentration (ppm) 0.092 0.097 0.105 

Number of days exceeded: State: > 0.09 ppm 0 1 3 
Maximum 8 hour concentration (ppm) 0.075 0.080 0.094 

State: > 0.07 ppm 0 0 1 Number of days exceeded: Federal: > 0.08 ppm 0 0 1 
Coarse Particulates (PM10) (Woodland-Gibson Road closest monitoring station) 
Maximum 24 hour concentration (μg/m3) 169 59 77 

State: > 50 μg/m3 13 1 6 Number of days exceeded: 
Federal: > 150 μg/m3 1 0 0 

Annual arithmetic average concentration (μg/m3) 35 24 25 
State: > 20 μg/m3 Yes Yes Yes Exceeded for the year: 

Federal: > 50 μg/m3 No No No 
Fine Particulates (PM2.5) (Woodland-Gibson Road closest monitoring station) 
Maximum 24 hour concentration (μg/m3) 36 35 44 

Number of days exceeded: Federal: > 65 μg/m3 0 0 0 
Annual arithmetic average concentration (μg/m3) 10.4 8.4 9.3 

State: > 12 μg/m3 No No No Exceeded for the year: 
Federal: > 15 μg/m3 No No No 

Nitrogen Dioxide (NO2) 
Maximum 1 hour concentration (ppm) 0.057 0.043 0.045 

Number of days exceeded: State: > 0.25 ppm 0 0 0 
Annual arithmetic average concentration (ppm) 0.009 0.009 0.009 

Exceeded for the year: Federal: > 0.053 ppm No No No 
Sulfur Dioxide (SO2) (Vallejo-Tuolumne Street closest monitoring station) 
Maximum 1 hour concentration (ppm) 0.016 0.011 0.016 

Number of days exceeded: State: > 0.25 ppm 0 0 0 
Maximum 3 hour concentration (ppm) 0.011 0.008 0.012 

Number of days exceeded: Federal: > 0.5 ppm 0 0 0 
Maximum 24 hour concentration (ppm) 0.005 0.005 0.004 

State: > 0.04 ppm 0 0 0 Number of days exceeded: Federal: > 0.14 ppm 0 0 0 
Annual arithmetic average concentration (ppm) 0.002 0.002 0.001 

Exceeded for the year: Federal: > 0.030 ppm No No No 
ppm = parts per million  μg/m3= micrograms per cubic meter 
Source: ARB and EPA 2007. 
 
 
levels occasionally exceeded State and federal standards during the last three years. The closest PM10 
and PM2.5 monitoring station is located in Woodland; the closest SO2 monitoring station is located in 
Vallejo. 
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3.1.5 Regional Air Quality Management Plan 
 
The 1994 Sacramento Regional Clean Air Plan was developed cooperatively with all the districts in 
the Sacramento Region (e.g., El Dorado APCD, Feather River AQMD, Placer County APCD, 
Sacramento Metropolitan AQMD, and Yolo-Solano AQMD). The Clean Air Plan was adopted in 
1994 in compliance with the 1990 Amendments to the Federal Clean Air Act.5 An update to the 
Clean Air Plan is in progress to address the new 8-hour ozone standard and the associated control 
strategies that would be required to meet the new standards. The Clean Air Plan is expected to be 
finalized by the end of 2008. 
 
 
3.1.6 Attainment Status.   
 
The federal Clean Air Act (CAA) and the California CAA of 1988 require that the State ARB, based 
on air quality monitoring data, designate portions of the State where the federal or State ambient air 
quality standards are not met as “nonattainment areas.” Because of the differences between the 
national and State standards, the designation of nonattainment areas is different under the federal and 
State legislation. Generally, the State standards for these pollutants are more stringent than the federal 
standards.  
 
The City of Davis is within the jurisdiction of the Yolo-Solano AQMD, which regulates air quality in 
the Yolo and portions of Solano Counties. Air quality conditions in the Yolo-Solano region have 
improved over the last 20 years. Ambient concentrations of air pollutants and the number of days 
during which the region exceeds air quality standards have fallen to an extent. The Attainment Status 
for the Yolo-Solano AQMD region is shown in Table D. 
 
Table D: Attainment Status for the Yolo-Solano Air Quality Management District 

Pollutant Federal Standards State Standards 

Ozone - 1 hour No Federal Standard Nonattainment 
Ozone - 8 hour Nonattainment Nonattainment 
PM10 Unclassified Nonattainment  
PM2.5 Unclassified N/A 
CO  Unclassified/Attainment Attainment 
NO2 Attainment Attainment 
Sulfur Dioxide Attainment Attainment 
Lead Attainment Attainment 

Hydrogen Sulfide *No Federal Standard Attainment 
Sulfates *No Federal Standard Attainment 

Visibility Reducing Particles *No Federal Standard Attainment 

Source: Yolo-Solano Air Quality Management District, April 2007. http://ysaqmd.omsoft.com/state-plans.php 
 
 
 
 
                                                      

5 Sacramento Metropolitan AQMD website: www.airqualtiy.org/cleanairplan/cleanairplan94.shtml 
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3.1.7 Air Quality and Land Use Handbook.  
 
The ARB has also developed an Air Quality and Land Use Handbook6 which is intended to serve as a 
general reference guide for evaluating and reducing air pollution impacts associated with new projects 
that go through the land use decision-making process. The ARB handbook recommends that planning 
agencies strongly consider proximity to these sources when finding new locations for "sensitive" land 
uses such as homes, medical facilities, daycare centers, schools and playgrounds.  
 
Air pollution sources of concern include freeways, rail yards, ports, refineries, distribution centers, 
chrome plating facilities, dry cleaners and large gasoline service stations. Key recommendations in 
the Handbook include taking steps to avoid siting new, sensitive land uses (including residences, day 
care centers, playgrounds or medical facilities):  

• Within 500 feet of a freeway, urban roads with 100,000 vehicles / day or rural roads with 50,000  
vehicles / day; 

• Within 1,000 feet of a major service and maintenance rail yard; 

• Immediately downwind of ports (in the most heavily impacted zones) and petroleum refineries; 

• Within 300 feet of any dry cleaning operation (for operations with two or more machines, provide 
500 feet); or 

• Within 300 feet of a large gas station (defined as a facility with a throughput of 3.6 million 
gallons per year or greater).  

 
The Handbook specifically states that these recommendations are advisory and acknowledges land 
use agencies have to balance other considerations, including housing and transportation needs, 
economic development priorities, and other quality of life issues. 

                                                      
6 California Air Resources Board, 2005. Air Quality and Land Use Handbook: A community Health Perspective.  

April. 
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4.0 METHODOLOGY AND THRESHOLDS 

4.1  METHODOLOGY 
Numerous air quality modeling tools are available to assess air quality impacts of projects; however, 
certain air districts such as the Yolo-Solano AQMD have created guidelines and requirements to 
conduct air quality analysis. The AQMD's document, Handbook for Assessing and Mitigating Air 
Quality Impacts7 was adhered to in the assessment of air quality impacts for the proposed project. 
The air quality model URBEMIS 2007 was used in this air quality assessment.  

                                                     

 
Operational Emissions.  The air quality assessment includes estimating emissions associated with 
short-term construction and long-term operation of the proposed project. Criteria pollutants with 
regional impacts would be emitted by stationary or area (direct) sources and mobile (indirect) sources 
associated with the proposed project. Long-term stationary or area sources emissions include 
electricity and natural gas usage. Long-term mobile sources emissions include vehicle trips associated 
with the proposed project. In addition, localized air quality impacts, i.e., higher carbon monoxide 
concentrations (CO hot spots) near intersections or roadway segments in the project vicinity would 
potentially occur due to project generated vehicle trips. 
 
The Urban Emission Model (URBEMIS 2007) computer program, which is the most current air 
quality model available in California for estimating emissions associated with land use development 
projects, was used to calculate long-term mobile source emissions associated with the proposed 
project.  Increases in long-term stationary emissions from natural gas and electricity use within the 
project site were also included in the calculation.   
 
The results from the URBEMIS 2007 model were used to determine the daily emission increase 
associated with project operational trip generation for reactive organic gases (ROG) and nitrogen 
oxides (NOx) (two precursors of ozone) and coarse particle matter (PM10).  The pollutant emissions 
and concentrations determine the significance and impact on regional and local air quality as a result 
of the proposed project. The results also allow the local government to determine whether the 
proposed project will deter the region from achieving the goal of reducing pollutants in accordance 
with the AQAP in order to comply with federal and State ambient air quality standards. 
 

Project Construction Emissions. Construction activities can generate a substantial amount of air 
pollution. In some cases, the emissions from construction represent the largest air quality impact 
associated with a project. Construction activities are considered temporary, however, short term 
impacts can contribute to exceedances of air quality standards. Construction activities include site 
preparation, earthmoving and general construction. The emissions generated from these common 
construction activities include fugitive dust from soil disturbance, fuel combustion from mobile 

 
7 Yolo-Solano Air Quality Management District, 2007. Handbook for Assessing and Mitigating Air Quality 

Impacts, July.  
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heavy-duty diesel and gasoline powered equipment, portable auxiliary equipment, and worker 
commute trips. URBEMIS 2007 was used to quantify PM10 emissions and NOx emissions.  
 
Toxic Air Contaminants.  The proposed project is located with 500 feet of I-80 and the ARB 
recommends avoiding siting new sensitive land uses within 500 feet of a freeway, urban roads with 
100,000 vehicles/day, or rural roads with 50,000 vehicles/day. Although the ARB makes a distance 
recommendation, it has not provided specific thresholds of significance for TACs. The AQMD 
therefore recommends that housing and other facilities accommodating sensitive receptors in new 
development projects located within the ARB recommended distance from the source categories are 
considered to be exposed to an elevated risk and further analysis should be conducted to estimate the 
health risk. To determine the health risk associated with locating sensitive receptors on the project site 
LSA conducted and analysis using the ARB health risk model, HARP, which includes the EPA 
dispersion model ISCST3. This model provides a detailed estimate of concentrations considering site 
and source geometry, source strength, distance to receptor, and site specific meteorological data. 
 
4.2 THRESHOLDS OF SIGNIFICANCE 
The project would affect air quality both during construction and operation. Operational impacts 
would be mainly indirect (related to vehicle trips generated by proposed land uses within the project 
site). The project would also result in an increase in traffic to the surrounding roadway network, 
which would affect air quality locally.  
 
This section analyzes the impacts related to air quality that could result from implementation of the 
project in Davis by the Sacramento Mutual Housing Association (SMHA) in coordination with the 
Yolo Mutual Housing Association (YMHA). This discussion begins with criteria of significance, 
which establish the thresholds for determining whether a project impact is significant. The latter part 
of this section presents the potential air quality impacts associated with the proposed project. 
Mitigation measures are provided as appropriate. 
 
The Yolo-Solano AQMD and the State CEQA Guidelines state that a project would normally have a 
significant adverse air quality impact if project-generated pollutant emissions would:  
 

a) Conflict with or obstruct implementation of the applicable air quality plan; 
b) Violate any air quality standard or contribute substantially to an existing or projected air 

quality violation; 
c) Result in a cumulatively considerable net increase of any criteria pollutant for which the 

project is non-attainment under applicable federal or state ambient air quality standards 
(including releasing emissions which exceed quantitative thresholds for ozone 
precursors); 

d) Expose sensitive receptors to substantial pollutant concentrations; or 
e) Create objectionable odors affecting a substantial number of people. 

 
The Yolo-Solano AQMD defines sensitive receptors as facilities where sensitive population groups 
(children, elderly, acutely and/or chronically ill) are likely to be located. These land uses include 
residences, schools, playgrounds, child care centers, retirement homes, convalescent homes, hospitals, 
and medical clinics 
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Air pollutant emissions associated with the project would occur over the short term from construction, 
such as fugitive dust from grading, site preparation, and equipment exhaust. Long-term emissions 
would result from the occupation and use of the proposed land uses. There would be long-term 
emissions with regional effects associated with project related vehicular trips and long-term emissions 
with local impacts associated with congested intersections or roadway segments. In addition, long-
term stationary source emissions would occur due to energy consumption such as natural gas and 
electricity usage by the proposed land uses. Feasible mitigation measures are required whenever a 
significant impact is identified to minimize the amount of pollutants emitted. 
 
Project operational emissions refer to the pollutants generated by the stationary area (direct) sources 
and mobile (indirect) sources. Stationary sources include electricity and natural gas consumption; 
mobile sources are the motor vehicles traveling to and from the development. These sources 
contribute to the deterioration of air quality and potentially prevent the region from achieving 
compliance of Air Quality Standards. Pollutant thresholds are created to determine the significance of 
a project's impact on air quality.  The thresholds of significance from operational, mobile sources and 
construction phases as defined by the Yolo-Solano AQMD are as follows: 10 tons per year ROG, 10 
tons per year of NOx, and 80 pounds per day of PM10. Projects in the region with related emissions 
that exceed any of the emission thresholds are considered significant by the Yolo-Solano AQMD.  
 
The significance of localized project impacts depends on whether ambient CO levels in the vicinity of 
the project are above or below State and federal CO standards. If ambient levels are below the 
standards, a project is considered to have significant impacts if project emissions result in an 
exceedance of one or more of these standards. California standards for CO are as follows: 20.0 ppm 
for 1-hour and 9.0 ppm for 8-hours. 
 
According to the Yolo-Solano AQMD’s Air Quality Handbook, Development projects are considered 
cumulatively significant if project emissions (ROG, NOx or PM10) are individually significant. CO 
impacts are cumulatively significant when modeling shows that the combined emissions from the 
project and other existing and planned projects (i.e., background concentration) will exceed air 
quality standards. 
 
Projects meeting the above criteria are considered to have a significant adverse incremental effect on 
the region’s ability to attain air quality standards. Air emission projections, attainment planning and 
related programs are based on growth levels and distributions reflected in local planning documents. 
Changes in land use the result in emissions greater than anticipated incrementally add to on overall 
increase in the pollutant load.8  
 

 Threshold for Toxic Air Pollutants.  Proposed development projects that have the potential to 
expose the public to TACs from stationary sources in excess of the following thresholds would be 
considered to have a significant air quality impact. These thresholds are based on the Yolo-Solano 
AQMD’s Risk Management Policy.  

• Probability of contracting cancer for the Maximally Exposed Individual (MEI) equals to 10 in one 
million or more; and 

                                                      
8 Ibid.  
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• Ground-level concentrations of non-carcinogenic toxic air contaminants would result in a Hazard 
Index equal to 1 for the MEI or greater. 

While the AQMD’s Risk Management Policy provides a basis for a threshold for TACs from 
stationary sources, this policy does not cover TACs from mobile sources. The District has no 
permitting or other regulatory authority over mobile sources. There currently is no specific mobile 
source TAC threshold. 9 
 

                                                      
9 Ibid. 



 

5.0 IMPACTS AND MITIGATION MEASURES 

5.1 IMPACTS OF THE PROPOSED PROJECT 
 
5.1.1 Short Term Impacts 
 
Air quality impacts would occur during the construction of the project. Air pollutant emissions 
associated with the project would occur over the short-term from construction activities, such as 
fugitive dust from site preparation, grading and emissions from equipment exhaust and architectural 
coatings. 
 
Construction Emissions. The URBEMIS 2007 model was used 
to estimate construction emissions for the proposed project. 
Model assumptions assumed that project construction would 
start February of 2008 and would have duration of 11 months. 
Results of the model are shown in Table E. Under this scenario, 
unmitigated project dust emissions during grading would not 
exceed the Yolo-Solano AQMD’s significance threshold for 
criteria pollutants. Although the project does not exceed the 
significance criteria, the AQMD recommends implementation 
of best management practices to reduce dust emissions and 
avoid localized health impacts.  

Table E: Project Construction Emissions 
in Tons Per Year 

 

Reactive
Organic

Gases 
Nitrogen
Oxides PM10 

Office Development 
2008 Emissions 0.73 2.01 19.33
Apartment Development 
2008 Emissions 0.87 2.34 25.03
Yolo-Solano AQMD 
Significance Threshold 10  10 80 

Exceed? No No No 
Source: LSA Associates, Inc., 2007. 

Construction Toxic Risk Impacts. The only toxic air pollution emissions of potentially significant 
quantity would be those associated with the construction of the proposed project from large, heavy-
duty diesel-powered equipment exhaust. The Office of Environmental Health Hazard Assessment 
(OEHHA) currently describes the health risk from diesel exhaust entirely in terms of the amount of 
particulate, or PM10, that is emitted. Currently, the health risk associated with diesel exhaust PM10 as  
a carcinogenic and chronic effect. Short term exposure of high concentrations of diesel PM10 can 
cause temporary eye, nose and throat irritation, headaches. The construction period of the project lasts 
only a short time, relative to the length of time required for carcinogenic and chronic health impacts. 
Additionally, sensitive receptors are not located in the immediate vicinity of project construction. 
Therefore the health risk associated with construction emissions would be less than significant. 
 
5.1.2 Long-Term Impacts 
 
Long-term operational emissions occur consistently over the life of the project. Operational emissions 
are generated by the project by stationary sources, area sources and mobile sources. The total amount 
of these sources of emissions make up the operational impact of the proposed project.  
 
Carbon Monoxide Effects of Traffic. Vehicular trips associated with the proposed project would 
contribute to the congestion at intersections and along roadway segments in the project vicinity.  
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The primary mobile source pollutant of local concern is CO. Carbon monoxide concentration is a 
direct function of vehicle idling time and, thus, traffic flow conditions. Carbon monoxide disperses 
rapidly with distance from the source under normal meteorological conditions. However, under 
certain extreme meteorological conditions, CO concentrations proximate to a congested roadway or 
intersection may reach unhealthful levels, affecting local sensitive receptors (residents, school 
children, elderly, hospital patients, etc.). Typically, high CO concentrations are associated with 
roadways or intersections operating at unacceptable levels of service or with extremely high traffic 
volumes. In areas with high ambient background CO concentration, modeling of CO concentrations is 
recommended in determining a project's effect on local CO levels. 
 
 
A traffic impact analysis for the proposed project by KD Anderson & Associates, Inc.10 The traffic 
report indicates that all intersections the project vicinity would operate at level of service D or better 
in the future year plus project conditions. Based on the CO screening procedures outlined in the 
YSAQMD’s handbook, the project would not reduce the level of service to an unacceptable LOS (E 
or F) and would not worsen an already existing peak-hour LOS F on one or more streets or 
intersections. Therefore the project would not have the potential to create a violation of the CO 
standard.  
 
High CO concentrations from traffic along the portion of I-80 adjacent to the project site would only 
occur under extreme conditions that result in traffic idling on the highway. Quantification of such 
risks is not possible. Given the low volume of trips that the proposed project is expected to generate 
and the low background CO concentrations, CO impacts are not anticipated.  
 
Objectionable Odors. Heavy-duty equipment in the project area during construction would emit 
odors. However, the construction activity would be short-term and would cease to occur after 
construction is completed. No other sources of objectionable odors have been identified for the 
proposed project. No mitigation measures are recommended. 
 
Toxic Air Contaminants.  The proposed project is not expected to generate any TACs that would 
result in significant air quality impacts. However, the proposed project would construct residential 
units adjacent to I-80. The traffic on the freeway, as well as local streets, includes both diesel-
powered vehicles which emit diesel particulate and gasoline-powered vehicles which emit a number 
of TACs collectively contained in the reactive organic gases (ROG) emissions, all of which the 
California’s Office of Environmental Health Hazard Assessment (OEHHA) has determined pose 
cancer risks and may cause other health problems to future residents of the proposed project.  
 
There are currently no federal project-level requirements for air toxics analysis, and CEQA only 
requires a consideration of the risks from toxics. The Yolo-Solano AQMD has a toxic air contaminant 
threshold for development projects that have the potential to expose the public to TACs from 
stationary sources in excess of the thresholds established in the District’s Risk Management Policy. 
While the District’s Risk Management Policy provides a basis for a threshold for TACs from 
stationary sources, this policy does not cover TACs from mobile sources. Therefore, the project is not 
subject to a significance threshold for mobile source toxic emissions such as those from vehicle 

                                                      
10 KD Anderson & Associates, Inc. 2008 Traffic Impact Analysis for New Harmony Communtiy Residential Project. 

April. 
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emissions from I-80. The District has no permitting or other regulatory authority over mobile sources, 
such as vehicle emissions.11  
 
The project is located within 500 feet of I-80, therefore the increased risk associated with exposure to 
freeway emissions was evaluated. LSA Associates, Inc. completed a health risk analysis for the 
proposed YMHA/SMHA project to assess the potential risk to future residents at the project site from 
emissions generated by freeway traffic. The analysis considered specific meteorological conditions on 
the project site and the proximity of the project site to the roadways. The following discussion 
provides the technical background information used to determine the health risk to future residents of 
the project site.  
 
General Health Risks of Toxics. Determining how hazardous a substance is depends on many factors, 
including the amount of the substance in the air, how it enters the body, how long the exposure lasts, 
and what organs in the body are affected. One major way substances enter the body is through 
inhalation of either gases or particulates. Diesel engine emissions contain both gases and very small 
particles that penetrate deeply into the lungs, contributing to a range of health problems. California’s 
OEHHA has determined that long-term exposure to diesel exhaust particulates poses the highest 
cancer risk of any toxic air contaminant it has evaluated. Exposure to diesel PM can result in an 
increased risk of cancer and an increase in chronic noncancer health effects including a greater 
incidence of cough, labored breathing, chest tightness, wheezing and bronchitis.12 
 
Fortunately, improvements to diesel fuel and diesel engines have already reduced emissions of some 
of the contaminants. As noted in the Yolo-Solano AQMD’s Handbook, the ARB is currently in the 
process of implementing the control measure phase of the diesel PM program. During this phase, 
specific statewide regulations designed to further reduce diesel PM emissions from diesel-fueled 
engines and vehicles will be evaluated and developed. The goal of each regulation is to make diesel 
engines as clean as possible by establishing state-of-the-art technology requirements or emission 
standards to reduce diesel PM emissions. When federal and State diesel PM regulations and programs 
are fully implemented, the human health risks related to diesel exhaust emissions are expected to 
significantly decrease.13 
 
Analysis of Site Specific Toxics. According to California Air Resources Board (ARB),14 when 
conducting a health risk assessment (HRA), the surrogate for whole diesel exhaust is diesel 
particulate matter, which is used as the basis for the potential risk calculations. When conducting an 
HRA, the potential cancer risk from inhalation exposure to diesel PM will outweigh the potential 
noncancer health impacts. Therefore, inhalation cancer risk is required for every HRA. When 
comparing whole diesel exhaust to speciated diesel exhaust (e.g., polynuclear aromatic hydrocarbons, 
metals), potential cancer risk from inhalation exposure to whole diesel exhaust will outweigh the 
multipathway cancer risk from the speciated components. For this reason, there will be few situations 
where an analysis of multipathway risk is necessary.15 
                                                      

11 Yolo-Soloano AQMD, op.cit.. 
12 Ibid.  

13 Ibid. 
14 Air Resources Board, 2005. http://www.arb.ca.gov/toxics/harp/docs/userguide/appendixK.pdf 
15 OEHHA. 2003. Air Toxics Hot Spots Program Risk Assessment Guidelines, Appendix D, Risk Assessment 

Procedures to Evaluate Particulate Emissions from Diesel-Fueled Vehicles, Section B. August. 
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To estimate the potential cancer risk associated with TAC emissions, a dispersion model is used to 
translate an emission rate from a source location to a concentration at a receptor location of interest. 
Dispersion modeling varies from the simpler, more conservative screening-level analysis to the more 
complex and refined detailed analysis. This assessment, which falls into the latter category, was 
conducted using the ARB health risk model, HARP, which includes the EPA dispersion model 
ISCST3. This model provides a detailed estimate of concentrations considering site and source 
geometry, source strength, distance to receptor, and site specific meteorological data. 
 
Emission Estimates. This HRA was conducted as recommended in the OEHHA Guidelines and by the 
ARB (HARP Model Documentation, Appendix K, Risk Assessment Procedures to Evaluate 
Particulate Emissions from Diesel-Fueled Engines, ARB, Feb 2005). It consists of several steps 
including: 
 

1) Determining the PM10 emission factor. 
2) Determining the PM10 emission rate. 
3) Determining the PM10 concentration at location(s) of interest. 
4) Translating the PM10 concentration(s) to health risk values. 
5) Comparing the health risk values to thresholds and determining significance. 

 
The PM10 and ROG emission factors were determined by using the ARB model, EMFAC2007, for 
the year 2008. Existing year emission factors for use in the HRA were recommended by OEHHA, 
however, this emission factor does not account for the anticipated technological improvements that 
would occur over the 70 year period of the analysis.    
 
For purposes of this analysis, all vehicle exhaust was modeled as area sources from sources located 
along the nearby freeway. These extend approximately 1/4 mile from the edge of the proposed project 
site in both directions. The PM10 and ROG emission rates were determined by using Caltrans traffic 
data for I-80.16 Table F shows the derivation of the emission rates. It shows the total average daily 
traffic (AADT) for the I-80 as well as the average speeds in the first column. The AADT is divided 
 
Table F: Emission Rates 

Hwy I-80 AADT by Vehicle Category Number Emission Rates  per source 
  LDA LDT MDT HDT of g/s/m2 lb/hr/m2 lb/yr/m2 

Total 118,599 3,252 1,255 6,894 Sources       
AADT % of Vehicles That Are Diesel-Powered        
130,000 0% 20.0% 70.0% 87.5%        

  Diesel Exhaust PM10 Emissions at 60 mph (g/s)        
  0 5.33E-06 7.19E-06 1.69E-03 16 1.06E-04 8.42E-04 7.38 

Average % of Vehicles That Are Gasoline-Powered     
Speed 100% 80.0% 30.0% 12.5%        

60 mph Gasoline Exhaust ROG Emissions at 60 mph (g/s)     
  8.38E-03 2.45E-04 3.33E-05 3.89E-04 16 5.65E-04 4.49E-03 3.93E+01 

Source: LSA Associates, Inc., June 2008. 
 
 

                                                      
16 Caltrans web site: http://www.dot.ca.gov/hq/traffops/saferesr/trafdata/, on 11/27/07 
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into four vehicle type categories: light duty autos (LDA), light duty trucks (LDT), medium duty 
trucks (MDT), and heavy duty trucks (HDT) and show the total emissions for that volume of vehicles 
at the average speed. The right three columns then total the vehicle emissions, divide by the number 
of modeling sources for the roadway and convert units for input into the model. For the purpose of 
this assessment, it is assumed that the traffic volumes are constant throughout the year. 
 
To determine the emission rates of the TACs within the ROG emissions, gasoline vehicle exhaust 
speciation data17 from the ARB was used. Table G shows the data used. 
 
Table G: Gasoline Exhaust Speciation 

CAS Number Chemical Name Weight Fraction 
106990 1,3-butadiene 0.00775 
71432 Benzene 0.04136 
100414 ethylbenzene 0.01422 
91203 naphthalene 0.00308 
115071 propylene 0.04254998 
100425 Styrene 0.00308 
108883 Toluene 0.07247 
95476 m & p-xylene 0.05467999 

Source: ARB, November 2007. 
 
Receptors were placed in a general grid extending in all directions to characterize the risk level 
isopleths and at locations of future residences. Meteorological data from the Sacramento Executive 18 
were used to represent the conditions at the project site. The model input and output sheets including 
the model grid and isopleths results are attached. Portions of the ISCST3 output file showing all 
model inputs and important outputs is attached. Also attached is the HARP model output listing the 
modeled health risks for all receptors. 
 
Acute Emission Impacts. Exposure to diesel exhaust can have immediate health effects. Diesel 
exhaust can irritate the eyes, nose, throat, and lungs, and it can cause coughs, headaches, 
lightheadedness, and nausea. In studies with human volunteers, diesel exhaust particles made people 
with allergies more susceptible to the materials to which they are allergic, such as dust and pollen. 
Exposure to diesel exhaust also causes inflammation in the lungs, which may aggravate chronic 
respiratory symptoms and increase the frequency or intensity of asthma attacks. However, according 
to the rulemaking on Identifying Particulate Emissions from Diesel-Fueled Engines as a Toxic Air 
Contaminant (ARB 1998), the available data from studies of humans exposed to diesel exhaust are 
not sufficient for deriving an acute noncancer health risk guidance value. While the lung is a major 
target organ for diesel exhaust, studies of the gross respiratory effects of diesel exhaust in exposed 
workers have not provided sufficient exposure information to establish a short-term noncancer health 
risk guidance value for respiratory effects. The maximum acute hazard index is 2.6x10-4. 
 

                                                      
17 ARB web site, http://arb.ca.gov/ei/speciate/speciate.htm, on 9/13/07 
18 Downloaded from the ARB web site, http://www.arb.ca.gov/toxics/harp/metfiles.htm, on 11/27/07. 
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Carcinogenic and Chronic Impacts.  The 
results of the health risk assessment are shown 
in Table H. Results of the analysis indicate 
that the maximum exposed individual (MEI) 
inhalation cancer risk associated with living at 
the proposed development for 70 years would 
be exposed to an inhalation cancer risk of 16 
in 1 million. The maximum chronic hazard 
index is 0.010. 
 
The carcinogenic isopleths contour lines prepared for this analysis indicate that prevailing winds are 
favorable for the project site with a greater dispersion of vehicle emissions occurring north of the 
project site. The counter lines are shown in Appendix C.  
 
Health Risk Assessment Conclusions.  The exposure risk indicated in Table H only includes exposure 
to emissions from freeway traffic near the project site. As shown in Table H, a 70-year outdoor 
exposure of freeway emissions at the proposed residential units on the project site would result in a 
maximum exposure to future residents at a risk level of 16 in 1 million. The HRA results indicate an 
exposure risk that would only slightly increase the health risk so it is unlikely that future residents of 
the project site would be exposed to a health risk which would be substantially greater than the 
average Californian. (The average cancer risk statewide from exposure to diesel PM is estimated to be 
over 500 in 1 million.19) 
 
The OEHHA analysis methodology requires that the modeling assumptions include individual 
inhalation of 100 percent outdoor air at that location for 70 years while residing outside the residence 
350 days of every year for 24-hours each day and does not account for future improvements to 
vehicle emissions that are planned for over the next 20 years.  
 
This exposure estimate likely overstates the potential increased health risk for residents because 
typically the average apartment rental duration is 5 to 15 years, not 70 years. Additionally, the model 
assumes outdoor exposure 24 hours a day, while exposure rates for an indoor/outdoor combination 
would be much lower. A report to the Air Resources Board in 1998 acknowledges that people spend a 
majority of time indoors (for example, the report to the ARB estimates the average individual spends 
22.5 hours per day indoors.20), and that to accurately estimate the population’s exposure to toxic air 
pollutants, risk assessors must consider the amount of time people spend in different environments. 
The report found that toxic air concentrations were more than one third less in residences and schools, 
and almost one half less in offices as compared to outdoor areas.21 Because individuals spend most of 
their time indoors, the addition of an upgraded HVAC system could significantly improve indoor air 
quality in the dwelling units on the project site and further reduce the potential for any increased 
health risk.   

                                                      
19 California Environmental Protection Agency, CARB, 2000. Risk Reduction Plan to Reduce Particulate Matter 

Emissions from Diesel-Fueled Engines and Vehicles. October. 
20 Ibid. 
21 Krieger, Robert K., D. Ames, J. Brooks, G. Shiroma, and P. Venturini, 1998. Report to the Air Resources Board 

on the Proposed Identification of Diesel Exhaust as a Toxic Air Contaminant, Part A, Exposure Assessment. April 22. 

Table H: Inhalation Health Risks from Vehicle Sources 
on I-80. 

 

Carcinogenic 
Inhalation 

Health Risk 

Chronic 
Inhalation 

Health Index 

Acute 
Inhalation 

Health Index 
MEI onsite  16 in 1 million 0.010 2.6x10-4 

Source: LSA Associates, Inc., June 2008. 
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The proposed project would also install trees and other vegetation along the property line adjacent to 
the freeway. UC Davis research has found that tall evergreens planted in rows filter toxic auto exhaust 
and disperse it. The research shows that trees removed 65 percent to 85 percent of particle pollutants 
according to test results. The addition of this landscaping on the project site would further reduce any 
increased risk due to freeway exhaust emissions.  
 
Regional Air Quality Impacts. Long-term air emission impacts are those associated with stationary 
sources and mobile sources involving any change related to the proposed project. Stationary source 
emissions result from the consumption of natural gas and electricity. Mobile source emissions result 
from vehicle trips generated by the project and therefore result in air pollutant emissions affecting the 
entire Sacramento Valley Air Basin. Regional emissions associated with project’s mobile sources 
were calculated using the URBEMIS 2007 model. Two model runs were performed to individually 
obtain emission estimates for each land use type. Winter emissions of PM10 were higher than summer 
emissions; therefore, winter emissions in lbs/day are shown in Table I. Appendix B contains model 
worksheets. 
 
The incremental daily emission increase associated 
with the project is identified in Table I for reactive 
organic gases (ROG) and nitrogen oxides (NOx) 
(two precursors of ozone) and coarse particulate 
matter (PM10). The Yolo-Solano AQMD has 
established thresholds of significance for ozone 
precursors at 10 tons per year and fugitive dust of 
80 pounds per day. The emissions associated with 
the project would be not be considered significant. 
No mitigation would be required. 

Table I: Project Regional Emissions  

 

Reactive 
Organic 
Gases 

(tons/year) 

Nitrogen 
Oxides 

(tons/yea
r) 

PM10 
(lbs/d

ay) 
Office Emissions 1.47 2.23 11.45
Apartment Emissions 1.88 1.50 16.62
Yolo-Solano AQMD 
Significance Threshold 10.0 10.0 80.0 
Exceed? No No No 

Source: LSA Associates, Inc., 2007. 

 
Cumulative Air Quality Impacts. A number of individual projects in the City will be under 
construction simultaneously with the proposed project. Depending on construction schedules and 
actual implementation of projects in the area, generation of fugitive dust and pollutant emissions 
during construction may result in substantial short-term increases in air pollutants. Implementation of 
best management practices would be required to reduce cumulative construction impacts to a less 
than significant level.  
 
The AQMD considers projects that are considered individually less than significant to be 
cumulatively less than significant. Therefore, the proposed project would not have a significant 
umulative impact on air quality. c

  
Projects, Criteria Pollutants and Public Health. Despite great progress in air quality improvement, 
approximately 146 million people nationwide lived in counties with pollution levels above the 
national standards in 2002. Out of the 230 nonattainment areas identified during the 1990 Clean Air 
Act Amendment designation process, 124 areas remain under nonattainment status or designation 
today. In these nonattainment areas, however, the severity of air pollution episodes has decreased. Air 
quality in the Sacramento Valley Air Basin in the past 20 years has improved steadily and 
dramatically, even with the tremendous increase in population and vehicles and other sources. 
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As shown in Table A, long-term exposure to elevated levels of criteria pollutants could result in 
potential health effects. However, as stated in the thresholds of significance, emission thresholds 
established by the air district are used to manage total regional emissions within an air basin, based on 
the air basin attainment status for criteria pollutants. These emission thresholds were established for 
individual projects that would contribute to regional emissions and pollutant concentrations that may 
affect or delay the projected attainment target year for certain criteria pollutants.  
 
Because of the conservative nature of the thresholds and the basin-wide context of individual project 
emissions, there is no direct correlation of a single project to localized health effects. One individual 
project having emissions exceeding a threshold does not necessarily result in adverse health effects 
for residents in the project vicinity. This condition is especially true when the criteria pollutants 
exceeding thresholds are those with regional effects, such as ozone precursors like NOx and ROG. 
 
Based on the above discussion, the potential for an individual project to significantly degrade regional 
air quality or contribute to significant health risk is small, even if the emission thresholds are exceed-
ed by the project. Because of the overall improvement trend in air quality in the air basin, it is unlike-
ly the regional air quality would worsen or health risk increase from the current condition due to 
emissions from an individual project. 



 

6.0 CONSTRUCTION BEST MANAGEMENT PRACTICES 

To reduce PM10 emissions from construction activities, the project should implement the following 
practices. 

 

• Unpaved areas subject to vehicle traffic must be stabilized by being kept wet, treated with a 
chemical dust suppressant, or covered.  

• The speed of any vehicles and equipment traveling across unpaved areas must be no more than 15 
miles per hour.  

• Storage piles and disturbed areas not subject to vehicular traffic must be stabilized by being kept 
wet, treated with a chemical dust suppressant, or covered when material is not being added to or 
removed from the pile. 

• Prior to any ground disturbance, including grading, excavating, and land clearing, sufficient water 
must be applied to the area to be disturbed to minimize dust emissions. 

• Construction vehicles leaving the site shall be cleaned to prevent dust, silt, mud and dirt, from 
being released or tracked off-site. 
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