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Chapter 3: PM2.5 Progress and Remaining Challenges 

3.1 INTRODUCTION 
 
This chapter provides an overview of recent trends in PM2.5 air quality across the San 
Joaquin Valley as well as a look at the reduction in the emissions inventory over the 
past few decades.  Both the ambient air quality and the emissions inventory play a key 
role in the regional grid modeling that is used to project pollutant concentrations in the 
future.  The results of the modeling analysis are presented here along with a summary 
of what reductions will be necessary to reach attainment.  Finally, a discussion of the 
challenges standing in the way of further air quality progress in the San Joaquin Valley 
is included. 
 
3.2 ANALYSIS OF PAST AND PRESENT PM2.5 TRENDS 
 
Numerous pollutants and meteorological parameters are measured throughout the San 
Joaquin Valley on a daily basis.  This is accomplished through the operation of an 
extensive air monitoring network managed by the District and the Air Resources Board 
(ARB).  This network measures progress toward compliance with the National Ambient 
Air Quality Standards (NAAQS) in addition to providing real-time air quality 
measurements used for daily air quality forecasts, residential-wood burning 
declarations, Air Alerts, and the Real-Time Air Quality Advisory Network (RAAN).  Air 
quality monitoring networks are designed to monitor areas with high population 
densities, areas with high pollutant concentrations, areas impacted by major pollutant 
sources, and areas representative of background concentrations.  Together, the District 
and the ARB operate 34 air monitoring stations throughout the Valley, where 21 of 
these sites measure PM2.5.  At each of the PM2.5 sites, PM2.5 samples are taken on a 
daily filter basis, an hourly real-time basis, or both.  Figure 3-1 shows the Valley’s air 
monitoring sites.   

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�



San Joaquin Valley Unified Air Pollution Control District April 30, 2012 

�

�

3-3                                                 Chapter 3:  PM2.5 Progress and Remaining Challenges 

                                                                                                                        DRAFT 2012 PM2.5 Plan  

�

�

Figure 3-1: Air Monitoring Sites within the San Joaquin Valley Air District 
 

 
 
PM2.5 is measured and expressed as the mass of particles contained in a cubic meter 
of air (micrograms per cubic meter, or �g/m3).  The data collected from the District’s 
network of PM2.5 monitors is used to calculate design values for the 24-hour and 
annual PM2.5 standards, as outlined in Environmental Protection Agency (EPA) 
guidance and regulations.1   
 
3.2.1 Air Quality Progress 
 
Since 1999, when PM2.5 first began to be measured in the San Joaquin Valley, 
significant progress has been made in reducing concentrations throughout the region.  
Most metrics used to measure air quality progress may fluctuate from year to year, due 
to influential variable factors like meteorology and the economic climate.  The trend is 
usually never linear due to the year to year changes, and so focusing on a comparison 
within a short timeframe can be misrepresentative and lead to shortsighted conclusions.  
Instead, the longer trend should be considered when assessing the progress of air 
quality improvement, providing a viewpoint of the bigger picture. 

������������������������������������������������������
1
 EPA, Guideline on Data Handling Conventions for the PM NAAQS (April 1999) and Appendix N of 40 CFR Part 50. 
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There are a number of ways that air quality progress can be assessed.  The design 
value is the official method used to determine whether an area is in attainment of a 
standard, yet other indicators can reveal more about what progress is being made.  
Comparing the days over the 24-hour average NAAQS threshold from year to year 
shows the progress in reducing the number of days with the highest concentrations, 
while quarterly averages can show the movement in larger datasets over time.  
Comparing the frequency distributions of PM2.5 at an air monitoring site between time 
periods can show a shift in which concentrations are more commonly occurring now 
compared to the past.  Some of the conclusions from these analyses are included 
below, followed by a more detailed discussion in Appendix A, which also provides 
analysis results for a number of other air monitoring sites in the San Joaquin Valley. 
 
Although there are many ways to assess air quality progress, the official metric used to 
determine whether a region is in attainment of a federal air quality standard is the 
design value.  Under the 2006 PM2.5 federal standard a region must meet both the 24-
hour average standard of 35 µg/m3 and the annual average standard of 15 µg/m3 in 
order to meet attainment.  Details on how PM2.5 design values are calculated are 
provided in Appendix A of this plan.   
 
As seen in Figure 3-2, the Valley and county maximum 24-hour average PM2.5 design 
value trends show that significant progress has been made in reducing concentrations.  
Comparing the Valley maximum 1999-2001 and 2009-11 design values reveals that a 
40% reduction in this metric has taken place over this time period.  This analysis also 
reveals a steep reduction in the county maximum design values over the same time 
period.  Note that some of the county design values in 2011 have increased, partly due 
to the abnormal stagnation and poor air quality in late 2011. 
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Figure 3-2: Historical PM2.5 24-hour Design Value Trends 
 

 
 
Historically, the Bakersfield-Planz air monitoring site has consistently been among the 
highest PM2.5 design values in the San Joaquin Valley.  The following Figures 3-3 and 
3-4 show the trend of the 24-hour and annual average design values at Bakersfield-
Planz through the 2009-11 time period. 
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Figure 3-3: Trend of 24-hour Average PM2.5 Design V alues at Bakersfield-Planz 
 

 
 
Figure 3-4: Trend of Annual Average PM2.5 Design Va lues at Bakersfield-Planz 
 

 


