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Executive Summary  

Counties within the Inland Empire have some of the worst air quality in the United States. 

Californiaôs 39th Congressional District fails to meet the National Ambient Air Quality Standard 

for both fine particulate matter (PM2.5) and ozone. PM2.5 concentrations have decreased 

noticeably since 1999, however still exist at substantially higher concentration than they are 

nationally. Nationwide ozone concentrations have also decreased by 16 percent since 2000, 

however Riverside has not seen a similar improvement in ozone air quality. Within the 

congressional district, PM2.5 concentrations peak in the fall and winter while ozone 

concentrations peak in the summertime.  

Nationally, fuel combustion and industrial processes are the largest source of anthropogenic 

PM2.5. Ozone is mainly derived from emissions from on-road vehicles and industrial processes. 

Industrial processes and transportation are also significant sources of pollution in Californiaôs 

39th Congressional District. Riverside is unique in that a large source of pollutants are derived 

from the westerly sea-breeze that transports aerosols from Los Angeles to the Inland Empire. 

The Port of Los Angeles and the Port of Long Beach are major sources of emissions that 

ultimately travel towards the Inland Empire and get trapped in the region due to the natural 

topography that forms a basin. Activities such as ships travelling in and out of port, loading and 

unloading, drayage, and trucking activities emit large amounts of particulate matter and nitrous 

oxides, a precursor to ozone, which can end up in the Inland Empire. 

The increasing concentration of warehouses within the district has led to a massive increase 

in transportation traffic, and thus vehicle emissions. From 2005 to 2022, more than 100,000,000 

square feet of warehouse space was constructed along Interstate 215 around the March Air 

Reserve Base. Emissions from these warehouses disproportionately affect communities of color 

and have led to significant public health challenges for these populations, including an increased 

risk from COVID-19. In addition to the boom in the warehousing industry, the city of 

Riversideôs air pollution issues is compounded by rampant wildfires that occur frequently 

between June and October. Besides causing periods of poor air quality, wildfires have resulted in 

almost $500 million in damages to Riverside County and have burned almost 200,000 acres 

between 2008 and 2021. 

Ultimately, high levels of air pollution are negatively affecting the health of those living in 

the region. The people living in the Inland Empire have higher rates of asthma than the national 

average. Addressing the air quality problem is also essential to minimizing the impacts of future 

public health crises, especially those where the ailment more greatly affects those with 

underlying heart or lung conditions, such as COVID-19 and Respiratory Syncytial Virus (RSV). 

Research suggests that air pollution levels correlate positively with the morbidity and infection 

rates of these respiratory diseases. Riverside County had a higher COVID-19 death rate at the 
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peak of the pandemic compared to the rest of the nation and saw a surge of RSV cases this past 

winter that overwhelmed pediatric hospitals. 

There are many other costs associated with poor air quality. High concentrations of air 

pollution may lead to smog, which hinders visibility and presents a safety concern for vehicle 

users. Children living in areas with chronic exposure to higher levels of ozone and PM2.5 have 

evidence of more adverse health effects and exacerbated allergies compared with children with 

lower exposures. Furthermore, indoor air quality is a significant predictor of student 

performance. High levels of air pollutants worsen student concentration and may decrease 

student productivity and performance by up to 9 percent. Poor air also costs families immensely 

in healthcare. In the city of Riverside, a single episode of bronchitis symptom costs $972 to 

address. Incidence such as these cost Riverside families $4,008 annually, which is 7 percent of 

the median household income. In total, asthma costs attributable to traffic-related pollutants cost 

the city of Riverside almost $8.5 million annually. 

Introduction  

Poor air quality continues to be a major problem in the Inland Empire and poses a major 

health threat to residents. In California specifically, poor air quality continues to be a persistent 

problem due to the stateôs natural topography. Mountain ranges and valleys cause atmospheric 

inversions, which traps pollutants in a concentrated environment.1 Furthermore, the increasing 

industrialization of Southern California is contributing to rising air pollution levels. Evidence 

indicates that a growing economy is associated with elevated air pollution levels and mobile 

source pollutants, with every 1 percent increase in trucking-sector employment associated with 

an increase of 0.12 percent, 0.17 percent, and 0.11 percent in COH, CO, and NO2 levels, 

respectively.2 Poor air quality is also an environmental justice issue as most of the burden of air 

pollution falls onto disadvantaged communities.3  

 
1 Lave, Lester B., and Eugene P. Seskin. ñAir Pollution and Human Health.ò 2013, 

https://doi.org/10.4324/9781315064451.  
2 Davis, Mary E. ñRecessions and Health: The Impact of Economic Trends on Air Pollution in California.ò 

American Journal of Public Health, vol. 102, no. 10, 2012, pp. 1951ï1956., 

https://doi.org/10.2105/ajph.2012.300658.  
3Anderson, Christa M., et al. ñClimate Change Mitigation, Air Pollution, and Environmental Justice in California.ò 

Environmental Science & Technology, vol. 52, no. 18, 2018, pp. 10829ï10838., 

https://doi.org/10.1021/acs.est.8b00908.  
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There is a strong association between air pollution and bronchitis and lung cancer. Evidence 

also suggests air pollution is correlated with cardiovascular disease and non-respiratory tract 

cancers.4  Elderly people, infants, and those with chronic cardiopulmonary disease, influenza, or 

asthma are most susceptible to mortality and serious morbidity effects from short-term acutely 

elevated exposures.5 

 
4 Lave et al. (n 1) 
5 Pope, C. Arden. ñEpidemiology of Fine Particulate Air Pollution and Human Health: Biologic Mechanisms and 

Who's at Risk?ò Environmental Health Perspectives, vol. 108, 2000, p. 713., https://doi.org/10.2307/3454408.  
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Particle pollution in the atmosphere consists mainly of coarse particles and fine particles. 

Coarse particles are often naturally occurring and originate primarily from soil and other crustal 

materials. Fine particles are derived chiefly from combustion processes in transportation, 

manufacturing, and power generation.6 These types of particulate matter (PM) tend to be 

referenced as coarse particulate matter (PM10) and fine particulate matter (PM2.5), respectively, 

with the numbers referencing the diameter of the particles. The finer particles can more easily 

penetrate lung tissues and indoor environments and transport over longer distances.  

The State of Air Quality in the Inland Empire 

Counties within the Inland Empire have some of the worst air quality in the United States. 

The Inland Empireôs failure to maintain good air quality can be attributed to two major factors. 

First, natural wind patterns transport aerosols from Los Angeles to the Inland Empire, and the 

mountainous topography traps these pollutants in the region. The second major factor is the 

enormous economic and industrial growth in the region.7 The Inland Empireôs economic hubs are 

major sources of particulate matter, NOx, and volatile organic compounds (VOCs), the latter two 

being major precursors to ozone. The Inland Empire is the only area in the country that still fails 

to meet the nitrogen oxide (NOx ) National Ambient Air Quality Standard (NAAQS). 

 
6 ibid 
7 Lloyd, Alan C., et al. ñAir Quality Management in Los Angeles: Perspectives on Past and Future Emission Control 
Strategies.ò JAPCA, vol. 39, no. 5, 1989, pp. 696ï703., https://doi.org/10.1080/08940630.1989.10466555.  
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Californiaôs 39th Congressional district complies with the NAAQS for both sulfur dioxide and 

lead as regulated by the U.S. Environmental Protection Agency (EPA), but still fails to meet 

federal health standards for both PM2.5 and ozone.8  

 

Within the region, PM2.5 concentrations have followed national trends and have decreased 

noticeably since 1999. However, PM2.5 concentrations in the region are still substantially higher 

than they are nationally. Within Riverside, the daily average PM2.5 concentration is about 12.91 

mg/m3 as compared to 7.66 mg/m3 nationally as of 2019.9 Nationwide ozone concentrations have 

decreased by 16 percent since 2000. However, Riverside has not seen a similar improvement in 

ozone air quality during that time period.10  

 
8 ñGreen Book | US EPA.ò EPA, Environmental Protection Agency, 31 Jan. 2023, 

https://www3.epa.gov/airquality/greenbook/anayo_ca.html.  
9 . Published by Ian Tiseo, and Jun 21. ñU.S. PM2.5 Air Pollution Exposure.ò Statista, 21 June 2022, 

https://www.statista.com/statistics/1137388/united-states-pm25-air-pollution-exposure/. 
10 ñEditorial: Port Pollution Is a Crisis. It's Going to Take More than a $20 Container Fee to Fix.ò Los Angeles 

Times, Los Angeles Times, 26 Oct. 2022, https://www.latimes.com/opinion/story/2022-10-26/port-pollution-surge-

pandemic 
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Figures 5 and 6 below model air pollution patterns throughout the year in Riverside. PM2.5 

concentrations are at a low during the spring months before starting to increase in the summer 

and early fall. This peak in summer and early fall coincides with Californiaôs wildfire season, 

which are large sources of PM2.5. Furthermore, within the district, 30 percent of the total PM2.5 

mass concentrations are organic carbon and elemental carbon pollutants. These carbon 

concentrations decrease from September to December due to a decrease in photochemical 

activity in the region and remain low until the spring season.11  

 
11 Na, Kwangsam, et al. ñPrimary and Secondary Carbonaceous Species in the Atmosphere of Western Riverside 
County, California.ò Atmospheric Environment, vol. 38, no. 9, 2004, pp. 1345ï1355., 

https://doi.org/10.1016/j.atmosenv.2003.11.023.  
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Within the district, ozone concentrations tend to peak during the summer months of June, 

July, and August. As seen in the ozone monitoring data in figure 6, there is a steady increase in 

ozone concentration from January to June, followed by a steady decrease from August to 

December. Ozone is formed when heat and sunlight catalyze NOx and VOCs to undergo 

chemical reaction. Because of this, ozone more readily forms in hot, dry weather, leading to 
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higher concentrations during the warmer, summer season. As mentioned above the Inland 

Empire is the only area in the country that still fails to meet the NOx NAAQS, further 

contributing to high levels of ozone in the district.  

Overall, within the Inland Empire, outdoor air quality is still a greater issue than indoor air 

quality. Concentrations of trace elements, such as sulfur, silicon, and iron, and PM2.5 tend to be 

lower indoors relative to outdoors. However, indoor air quality is still of concern since it is 

abundant within our districtôs residences and schools, with some trace elements being 

carcinogenic.12 Trace elements that derive from combustion-related activities, such as sulfur, 

nickel, and lead, are more prevalent indoors than elements that arise from crustal elements that 

resuspend in the air due to erosion and movement activities. Sources of these include indoor 

cooking appliances, as well as outdoor emissions that can penetrate indoor environments. 

Causes of Air Pollution Nationally 

EPA has released various reports detailing emission contributions by source category from 

1990 to 2014 for various pollutants across the United States.13 Fuel combustion and industrial 

processes are the largest source of anthropogenic PM2.5 emissions in the two most recent time 

periods with available data (2011 and 2014).  

 

 
12 Na, Kwangsam, et al. ñTrace Elements in Fine Particulate Matter within a Community in Western Riverside 

County, CA: Focus on Residential Sites and a Local High School.ò Atmospheric Environment, vol. 38, no. 18, 2004, 

pp. 2867ï2877., https://doi.org/10.1016/j.atmosenv.2004.02.022.  
13 ñReport on the Environment (ROE).ò EPA, Environmental Protection Agency, 8 Mar. 2018, 

https://cfpub.epa.gov/roe/indicator.cfm?i=15.  
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Sources of the ozone-precursors NOxs and VOCs vary slightly in terms of contributions 

nationally. While NOx pollution primarily originates from on-road vehicles, VOCs are similar to 

PM2.5 in that a large portion of anthropogenic emissions derive from industrial processes. 

However, unlike for PM2.5, fuel combustion is not a significant emitter of either ozone-precursor. 

Similar emission sources can be attributed to poor air quality in the district and Inland Empire for 

these air pollutants.  
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Cause of Air Pollution in Californiaôs 39th Congressional District  

 

A large cause of pollution is the westerly sea-breeze that transports aerosols from Los 

Angeles to the Inland Empire. As the sea breeze transports the pollution, it takes on new particles 

and the particulate matter evolves. This movement covers about 50 miles and leads to higher 

pollution concentrations in the Inland Empire compared to the source location.14 These particles 

then get trapped and linger in the region due to the natural topography that forms a basin. The 

port of Los Angeles and the port of Long Beach are major sources of emissions that ultimately 

travel towards the Inland Empire. The Ports of Los Angeles and Long Beach combined are the 

busiest port in the nation and the 10th busiest in the world. Activities such as ships travelling in 

and out of port, loading and unloading, drayage, and trucking activities emit large amounts of 

particulate matter and NOx which can end up in the Inland Empire. These emissions also increase 

substantially during periods of high congestion and shipping activity, most notably during the 

end-of-year holiday season. As seen in figure 12, PM2.5 concentrations at the port on average 

increases by roughly 20.4 percent from October to December.  

As seen in Figure 11, Monthly PM2.5 emissions at the ports have decreased since 2003, 

but still hover around ñmoderateò air quality. Ozone concentrations also have not changed 

substantially since 2010, as seen in Figure 13. However, these pollutants are further concentrated 

when the sea breeze blows it to the district. As such, even though these ports are not in the 

district, addressing emissions from their activity remains a major avenue for cutting emissions in 

the Inland region.  

 
14 Wu, Taia Sean, "Comparing Bulk Aerosol Profiles in the Mixed Layer in Coastal Los Angeles and the Inland 

Empire" (2015). Scripps Senior Theses. Paper 547. http://scholarship.claremont.edu/scripps_theses/547Lloyd, Alan 

C., et al. 
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